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« Because the SSBW 1s free, the main barrier to

« 13 responses received from faculty. SSBW instructors filled out the same
survey, 2 responses received.
o Data cleaning to extract clean numerical scores from survey response.

Question: « Obtained a convenience sample of 7 syllabi.

o [ J [ J [
Abstract Methodology Additional Projects Using these
software used in classes based on the syllabus codes
tO prep are St“dents for graduate programs and give them a comp etitive edge in How can the Value Of the SeismOIOgy Sub-queStion 1: the Seismology COUrses. « Are there any additional topics that you include but are listed here? « Reviewed the IRIS member representative entry and Completion for Students iS Often
learning ecosystem be optimized to Learning about scientific computing tools, class activities, and . LZi?tﬁfs::eZLzT; :;22?: sompiing ool your s piese e gk e e personal websites/research pages. average scores for both seismology faculty and SSBW instructors to

The Seismology Skill Building workshop 1s a 12-week, Massive Open Online Course Results:
(MOOC) established in 2020. The course has three primary goals: to help ' :I' T T T
0 0 0 0 0 0 0 0 0 - - - o » Designed the survey to investigate class content, pedagogy, and 4 i i
students gain scientific computing skills, to increase interest in seismology, and AL S 2 e S i s based e S
+ Used inductive coding to explore the content of 2 of o f::asf ;hoc!seinu'mh;r,'l 2 vour con tha’t’ pematches Gedepotistueton or et 3) Survey dissemination:
Skill Building Workshop and its What is the Tested d refined coding with th ning 5 o “Which of the following tools do you use in your seismology class? How often do you use list. Missi | d 4
° ° . . . e . g . . « l&sted and relned coding wi ¢ remainin them on the following 1 through 5 scale? . .. . 1ss1ng values were dropped. . -
the application process. The workshop features tutorials with feedback-driven | positioning within the seismology Seismology a syllabi, developing primary and secondary d-) iy i i gt oo s iy i é - Identified potential instructors using é g st NN S S time and energy during busy summers. These
activities and weekly webinars for more complex topics. The number of students has ensure sustainability? Ecosystem? grading. - - + Developed additional questions to investigate other aspects if the + Sent survey via email. compare. results will aid in building an open-source,
« Checked internal validity of codes by reviewing with msﬁ:ﬁ:ﬁﬂiﬁﬂ ;)fdtoh; :Izgidi:f:eorﬁﬁ.zrfﬁz'areas,:» o 64 emails sent. . Created heatmaps based on seismology faculty response (purple) and

doubled since its inception, from 700 students enrolled in the first workshop to over Faculty, . Hom i (1 of st o apnd i he oloing” SSBW instructor response (orange) to answer sub-question | asynchronous, “mini-workshop” tool for

o “Is there anything else you would like to say about your seismology course that you think

1,400 1n the fourth iteration (2024). Results from 2021/2022 indicate that SSBW F———_— students that may not be able to commit to

Question & from

. . . .. . . o) . wlon :
participants 1mproved their scientific computation skills by 37%, interest in | NF b Sub-question 2 How docs the SSBW fit the entire workshop.

seismology and scientific computing by 32%, and readiness for graduate studies LD AR T Lo _ 5) Use results to explore sub-question 2

Ecosystem? How can we optimize its . .
(see discussion)

and/or careers in seismology by 32%. To fully understand the relevance and positioning?
impact of the SSBW and ensure the optimization of this course for students, we
need to understand its position within the broader seismology learning

. . . Results
ecosystem (SLE). This project aims to define the scope and sequence of What are students learning? What are students learning?

° ° ° ° < ?
llltl‘OdllCtOl‘y SelsmOIOgy courses, the instructional methods used, and the What are students ]eammg‘ How much class time (%) do you spend in the following skill areas: How does conceptual instruction match up?

scientific computing taught in these classes. This is accomplished through an Pz clioes @ meinbet, | fiveuigh 5, et et e tie ol S— S—
of instruction of the topic during your course” Classes: Workshop:

analysis of 7 introductory seismology course syllabi combined with follow up Surveyed

1 Stress/Strain
Surveyed C asses sn:li-ss Lajv Body Waves

1D Wave Focal Mechanisms/Moment Tensors

surveys to professors of these courses to gain a deeper understanding of the

Classes Theory Scimogtam et
introductory seismology courses. Results are used to benchmark and assess SSBW’s Body Waves Seismuran Ierpreiilion Conceptual Knowledge e saniade

eqe . Stress Strain Body Waves
ability to prepare students for success in these courses, as well as graduate m——— B —— U

work. Additionally, the SLE review aims to help current professors evaluate and Surface Waves Earth Composition et Anelsie S © [ topics score an average of 4 or above: “This topic is the focus of an assignment

. . . . . Focal Mechanisms Moment Tensors Focal Mechanisms Moment Tensors that students comp]ete”
improve their courses, and guide early-career seismology professors as they build 1D Wave Theory R :
Seismogram Interpretation ; Snell s Law Developing Scientific Computing Skills ” % Developing Scientific Computing Skills What tOO]S ar e Stlldents USII’lg?

Magnitude types . Magnitude types Which of the following tools do you use in your seismology class? How often
non-workshop based resource for students interested 1n seismology graduate Gutenberg Richter Scale B Waveform Modeling do you use them?

Data Acquisition Skills % Data Acquisition Skills

Earth Composition Linear Systems Surveyed

Dispersion of Seismic Waves 3.77 ! Seismometers How they work Classes
rANNG Mechantars of kamiiing BT YavEN Al Comparison of the average percentage of instructional time spent in surveyed classes vs. the SSBW on different Th 1 11 also b d d 1
Inversions Tomography Y Gutenberg Richter Scale knowledge and skill areas. The largest percentage of instructional time in the surveyed classes (56%) is spent on HATLAS o HATR * ese results will also be used to deve Oop
Geodesy developing conceptual knowledge. This appears to largely occur in isolation of the other skills as the total time resources to assist earlv career facultv who
1D Wave Theory allocation is 109% for all the skills. In contrast the, the SSBW only spends 25% of time developing content Online Data Request Tools Online Data Request Tools y y
Dispersion of Seismic Waves knowledge. However, it appears to do so while also developing other skills as the total time allocation for all the want to plan new courses and senior facu]ty
Source Parameters skills 1s 145% for the SSBW. i

Subduction Zones

who want to revise their courses.
Intraplate Earthquakes HOW ar e StlldentS lCMing? Seismic Analysis Code SAC . Seismic Analysis Code SAC

| | | « We hope to foster a dialogue about the
TR T How much (%) of class time do you spend doing the following: : :
Inversions Tomography luding Obspy and gmprocess Python excluding Obspy and gmprocess CUurr 61’11: SelsmOIOgy leal'llll’lg CCOSYS'[@ID'

Seismicity on other planets sun moon Surveyed What IS Worklng? What lsnat?

Stress Strain ClaSSCS Generic Mapping Tools GMT

Anisotropy

o 9 Lect
Earthquake Rupture Forecasts Lecture 57 7% 6 ecture
Plate Kinematics

Spreading Centers : Jupyter Notebooks _ Jupyter Notebooks * We WOUId like tO employ a Similar SurVey

L Cl based activi
Class based activity ass based activity

their own curriculum. Finally, the SLE review will be used to build an open-source,

programs, promoting diversity and equity in the field.

Attenuation 3.62

Seismology Learning Ecosystem: Three areas of interest

Seismic Waves in 3D 3.54

Seismometers How they work 3.54

Linear Systems 3.46

1) What are students learning? pnisoropy KN

Fourier Analysis 3.31

Bloom's Levels of Elastic Rebound Theory
Instruction Expectation of Learner| Understanding Waveform Modeling [[IEEEHN

Subduction Zones

Generic Mapping Tools GMT

Students ¢an dl‘aW Discrete Time Series Stacking Stacking 318
This topic is the focus of multiple connections between Analyze il Bar e
assignments and discussions this topic and other 3

course Content Autocorrelation and Ambient Noise
Geodesy

Spreading Centers

Discrete Time Series Stacking Stacking

Autocorrelation and Ambient Noise approaCh tO gain iIlSight iIltO the day'tO'

GIS tools QGIS ArcPro ect _ GIS tools QGIS ArcPro ect

day scientific computing tools, seismology

Students can use their Plate Kinematics
knOWledge Of the tOpic Apply Seismicity on other planets sun moon | Elastic Rebound Theory

t() complete assignments Statistical approaches to ground motion prediction . Attenuation
Earthquake Rupture Forecasts Statistical approaches to ground motion prediction ' COHCGptS, and Critical thiﬂking involved

° UnderStand . . . . . . . . L % % Field based activity
topic Figure 1: Comparison of seismology concepts included in introductory-level seismology classes and the Fleld based activity ;

SSBW using averaged scores from the scale. The SSBW discusses (3: This topic is discussed in class) less - 5. _ ¢ q tor th ¢ scientifi y q h t £; ¢ e th
Remember content (14 items) then the surveyed courses (26 items). However, the two emphasize a similar number of Figure 3: Comparison of the percentage of instructional time spent using various pedagogies IEUIE > LOMPAriSon o1 averaged Scores 1o 1ie Ust OF SCIENULIC COmpUting an researci 1o continuce 1o Optmize the
data analysis tools used (scale to the left) in the surveyed classes and the SSBW.

relation to another tOplC about the tOplC topics (4: This topic is the focus of an assignment that students complete) with the surveyed courses employed in the surveyed classes and the SSBW. The SSBW employes an active e-learning In the surveyed classes Matlab is the most frequently used tool (on average once) SSBW and the Seismology learning

Not familiar with the focusing on 8 items while the SSBW focuses on 6 items with 2 of those as the focus of multiple pedagogy to engage learners in the course material through class activities, while surveyed

This topic is not mentioned topic None assignments and discussions. courses tend to rely on more traditional instructional methods such as lecture.
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This topic is the focus of an assignment
that students complete

Discussion

: . e s . Students can explain the
This topic is discussed in class : : : :
R - for working seismologists and seismology

This topic is mentioned, but briefly in |Students can recall facts

In the SSBW seven different tools are used three or more times on average. Python

is used in the SSBW because it is open-source and free vs. MATLAB ecosystem as a whole.

, Discussion:
2) How are students learning?

@ Seismology Learning Ecosystem (@)

‘ Optimization of the Seismology Skill Building
Professional Seismology Work and Introductory Seismology Classes: < k ‘/ WOI‘kShOp . Expand on the AT special webinar (offered and

o doos Hh Seismology Research Coding and Computational Skills recorded) in using ChatGPT to help students learn to How can we encaurage discussion M“"_n S{Q,Ck _

ow aoes tnis \ ldeas for o}pﬁmizaﬁ'an (in boxes) and questions warranting more exploration Are there ways fo foster deeper thought on scientific computing

” TC.}L . + +h » Do graduate-level seismology classes W _/_ 7[ ! translate code between MATLAB and other languages. and concep Lol knowle arge usmg Hhis tool?

ail TIT InTo The prepare students for the professional field ‘\ B | x ar Ttools are . Explain the prosfcons of different languages. A. k 1 d t

by teaching them the right concepts and MATLAL ‘l?g @ 11 d .‘L .0 H « Use special webinars to dive deeper into the Main C now e gemen S
introducing the right tools? R stuaents usingr riow

_‘(-e l a,p » Where is research heading in the field?
leld What are the frontiers?

Seism o/og y ) .
« Shift and expand tutorials surrounding data request tools to Topics (right). . Align qu estions lassignments with

* Limited Opportunities (1 to 3 times) to use are students ensure students have a baseline of accessing and requestion data

scientific computing and data analysis tools. the “Focus Topics” of intr oductory

courses: Stress/strain, Snell’s Law,

Goal of Are students prepared to adapt to the learnin g fo use Continue the emphasis on scientific computing and coding, which is

frequently changing computational » Main tools MATLAB and data request filling a gap in the SLE

future work! landscape in the seismology world? tools, but still generally used 3 times or less them? : . ' Webinar Instructors Slack |
. Are seismology students prepared for the i1 class. ! « Continue to emphaSIZC PythOIl_., but CXdeld on ways to translate Introduces concepts ] 2 Faculty and L Communication, guidance, body waves, Surface waves, focal

* kK . her languages and provide a syntax cheat sheet for and computin 2 Graduate TAs and peer support \
demands of research/work? FrOm ‘H’us s'){‘ua' I code to ot guag p y o puting M P — PP : n .
» Where is research heading in the field? ‘[j MATLAB and Python "Jv|7 JvI7 ‘J\/L' RIS L tensors, o ( s \ k Thls VV Ork V V as Supp OI ted by
What are the frontiers? « Explain where and why to use Generic Mapping Tools, Seismic \ Tutorial-Based Active E-Learning wave theory, seismo gram f

o Analysis Code, and Jupyter Notebooks to provide familiarity and . . . 3
3 ) \;\/ hat tOOlS are Students uSIHg? context, so that these tools are available even if not explicitely Scientific Computing iteten Interactive LMS Interpretation, and magnltUde } NSF Grants 2 1 2 1 5 03 b

called on. Tutorials . Assignment types. : r 2121342 . and 2325823

« In 2024, the SSBW offered a special webinar on using ChatGPT Concrete coding experience on q Reflect and respond to « Continue emphasis on activity-based

e . m a t p ’( *>t ' i b Web Se rVICeS Explanation for code, which could be expanded to help students use Al tools cbclabl il o ke L > embedded questions learning and development of problem-
) Linux " H H
et

to translate code. Additionally, syntax tools are provided, but they Ivi Kill
SOIVING S S.

| II d TOOI 1S US'Cd 4 or more Introductory Seismology Classes: oy S ill Builg; gy, could be expanded to include MATLAB. We focus on critical
I._ pandas times during the course L//—> | - PO S For more information on the SSBW and 1ts
| « Focus Topics: Stress/strain, Snell’s Law, 2 positions students well for any language. We are particularly learning to build confidence in getting

‘ : _ : body waves, surface waves, focal interested in the changing landscape of computational tools in the . . 1
AR W O bS Py Tool 1s used 2-3 times by What are : . = ging pe p feedback and learning from it. 1m I 2 n 2 2
W A Pyihan Franieworktor Seismoln p d duri h mechanisms/moment tensors, 1D wave Sec':::::? SLE and will continue to monitor the use of tools like SAC and 8 p aCtS ? SCC pO Ste 5 # 3 8 6 a d # 3 7
y C students uring the course smludenﬁ learn .fng? theory, seismogram interpretation, and Knowledge é\ GMT. _
| !

Critical Thinking

Content . . : . )
. thinking and problem solving through writing code, which Eelliata Sl Bl conta Fot coniEnt Knowtoads

magnitude types. « Build an optional tutorial on how to continue coding after the

Tool 1s used once by - Covers a broad range of other seismology Mansils /N SSBW: Installing Python, working in different environments, : . . : : A Approximately one-third of shudents in the SSBW
students durin g the course learnin g i1? topics. /2 \ downloading packages, etc on a personal computer « Offer more options for discussion of issues, confusion, and results. s o
» Lecture as the main pedagogy for learning, [ tteracy | Tnternship - « Continue/expand bonus tutorials that build on critical thinking outside of arentmaoring In geesciences: now can we " - DO yOll teaCh an

Tool is shown by From this >50% . Computer the seismology world: how do we apply these skills to different content? continue fo optimize critical thinking as a primary

HOW are Hrey

Seismic Analysis Code
THE GENERIC MAPPING TOOLS y MATLAB

Can fill this gap. but

° pI'OfeSSOI', but not used by S)"udy! s EEECINEN :il:;—:ni;i;ﬂi::d Are 9mdua+e-l'euef courses pre’aaring students for Pos*-gma/ work? Do students have the skills skill +o benefit all students? : . u Ta lntrO ductory Sels mOIOgy

they need for a career in the geosciences? Are these skills transferrable fo other fields? How =" =
® : students Y 9 = y 9
A students during the course For more informatin on fhe SSBUY and e mpachs <€ ﬂ . can the SSBW el fill the gaps? . : class?” Help us gather morc

jupyter Tool is never mentioned sos postrs #1386 and 42372 } A S data! Scan the QR code here

.v during the course ahs S and fill out our SllI'VCY!
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