
Final Report
2004 SCEC

Teacher Workshop at the Visualization Center at Scripps Institution of Oceanography

Principal Investigator: Debi Kilb

Cecil H. and Ida M. Green Institute of Geophysics and Planetary Physics
University of California, San Diego

La Jolla, California 92093-0225

Phone: (858) 822-4607
email: dkilb@epicenter.ucsd.edu



Teacher Workshop at the Visualization Center at Scripps Institution of Oceanography • D. Kilb • IGPP/UCSD

1

Teacher Workshop at the Visualization Center at Scripps Institution of Oceanography

Project Summary

SCEC funds were used to help offset the cost of our 2nd annual teacher workshop held on 11
August 2004 (see http://www.siovizcenter.ucsd.edu/workshop/index.html) at the Scripps
Institution of Oceanography’s Visualization Center (Figure 1; see Appendix A for the full
workshop agenda). Thirty teachers signed up for this workshop, yet only fourteen attended due to
last minute cancellations. Similar to the 2003 Teacher Workshop, the 2004 Workshop was a
collaborative effort that included members from various sub-disciplines and seven
institutions including:

• Southern California Earthquake Center (SCEC)
• U.S. Geological Survey (USGS)
• Scripps Institution of Oceanography's (SIO)
• Institute of Geophysics and Planetary Physics (IGPP)
• San Diego State University (SDSU).
• Birch Aquarium at Scripps (BAS)
• San Diego Supercomputer Center (SDSC)

Figure 1.  2004 Teacher Workshop at the Scripps Institution of Oceanography’s Visualization
Center.  Demonstrating some of the downloadable quick time movies Dr. Robert Mellors (SDSU)
made us of the wall sized screen in the SIO Visualization center to simultaneously show multiple
movies and how one can move from a large scale (global) to a small scale (local to the San
Diego region).  Jokingly, Dr. Mellors noted: location, location, location.
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The SIO 2004 workshop differed from the 2003 workshop in that we included: an
Earthquakes 101 lecture by Illene Cooper (SCEC), inclusion of information on the upcoming
Earthquake: Life on a restless planet exhibit at the Birch Aquarium at Scripps (BAS), and,
thanks to Robert DeGroot (SCEC) we were able to provide take-home street maps of the San
Diego region that could be used to highlight local faults (Figure 2).

Figure 2. Pens, pencils and marking tools
were on hand so that the teachers could
immediately jot down important facts,
highlight fault traces and jot down noteworthy
information during the workshop on provided
maps and handouts.

The teaching tools that we introduced at the 2004 SIO workshop included QuickTime
movies, which can either be downloaded to local computers or displayed directly over the
internet, as well as iView3-D ‘scene files.’  These 3-D interactive ‘scene files’ can be viewed
using the freeware program iView3-D (http://www.ivs.unb.ca/products/iview3d/).  This software
runs on multiple platforms (Windows NT, Mac OSX, SGI, Sun, PC Windows2000 and PC
Linux), and is easy to use and install (installation time is typically 5-10 minutes).

Additional Photos From the 2004 SIO Teacher Workshop can be Found at:
http://www.siovizcenter.ucsd.edu/workshop/TW04/TW04.html.
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1.0  The 2004 Teacher Workshop at SIO
One goal of the 2004 Teacher Workshop at the SIO Visualization Center was to help serve the
needs of teachers in the San Diego region in their professional development.  This workshop
empowered teachers with the appropriate Earth science background to teach Earth Science in
ways that were engaging and effective.  Furthermore, the teachers gained pedagogical skills and
resources required to convey concepts that are inherently 3-D in nature in ways that can be
internalized by students.  This expanded the teachers current repertoire of limited 2-D
representations (map or cross sectional views) of concepts like fault plans and subduction zones
to include 3-D interactive visualizations using current-day data that can be manipulated and
viewed interactively (Figure 3).  This provided the much needed content knowledge for K-12
Earth Science teachers and introduced teachers, and in turn their students, to freeware 3-D
technological tools for use at home and in the classroom.

Figure 3.  A snapshot of the Alaska subduction zone.  The full 3-D structure of this subduction
zone is best understood through interactive exploration of the data using the freeware iView3D
(see http://www.siovizcenter.ucsd.edu/library/objects/index.php).
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The SIO Visualization Center uses state-of-the-art computer hardware and software tools for
presenting and manipulating very large datasets (http://www.siovizcenter.ucsd.edu).  The center
is powered by a SGI® Onyx 3400 graphics supercomputer that can incorporate and process large
amounts of data that are impossible to render on the smaller systems. Using the technology at our
center, we can render 3-D interactive data modules “visual objects” that can be exported to
almost any system (Windows NT, Mac OSX, SGI, Sun, PC Windows2000 and PC Linux). This
allows access to high quality 3-D interactive teaching tools, yet reduces hardware costs for an in-
class visualization system to the cost of a low-end laptop (~$1,000). One of the beauties of using
the VizCenter for these workshops is that the center’s wall sized (~9’ x 29’) curved screen is
simultaneously viewable by up to ~40 people.

Through our 2003 and 2004 Teacher Workshops we found 3-D interactive teaching materials
key in conveying the nature of 3-D data.  However, a common problem is that the technologies
to display and explore 3-D data are frequently developed without consulting classroom teachers.
As teachers’ time becomes more and more valuable and the technology rapidly advances, the gap
between development and practicum increases. The wall sized screen in the SIO Visualization
Center allowed us to demonstrate the use of 3-D interactive visualizations, while at the same
time obtaining feedback directly from the group teachers (Figure 4).  This allowed us to identify
the needs of the teachers on the spot and immediately try and problem-solve.

Figure 4.  Robert DeGroot (SCEC) discusses the ROOTS earthquake preparedness handbook
that was distributed to all participants at the 2004 SIO workshop (see
http://www.scec.org/resources/catalog/roots.html)

(a) (b)
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Figure 5. Hands-on activities at the 2004 SIO Workshop. (a)  When Robert DeGroot (SCEC) led
the ‘brick-slider’ lesson he was peppered with questions such as:  Where did you get that, how did
you make that, and why did you use that material? (b) The always popular ‘Plate Tectonic
puzzle’ led be Ilene Cooper (SCEC) was a big hit at the 2004 SIO workshop.  One of the most
frequently asked questions, both during the workshop and in post workshop emails was:  ‘Is it
possible for me to get an extra tectonic plate puzzle map?’.  When possible we made every effort
to meet these requests.

2.0 The 16 June 2004 magnitude 5.4 earthquake near Rosarito, Mexico
Mother Nature’s contribution to the 2004 Teacher Workshop was a magnitude 5.4

earthquake on June 16th, 2004 that was felt by many of the participants at the SIO 2004
workshop.  We were able to discuss this earthquake in detail and explore the data interactively in
3-D (Figure 6).  We explained how the same type of exploration could be done at home or at
school with just a base laptop after downloading the required dataset and freeware program (see
http://eqinfo.ucsd.edu/special_events/2004/167/a/index.shtml).  In this way, the workshop
participants learned how to explore not only this earthquake but also learned how to acquire
information about earthquakes in near-real time through web links such as:

- http://pasadena.wr.usgs.gov/recenteqs/latest.htm
- http://eqinfo.ucsd.edu/dbrecenteqs/anza/AZ_R2_map.html
- http://www.iris.edu/seismon/
- http://www.eqinfo.ucsd.edu/
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Figure 6.  Snapshot from the 3D interactive visualization of the magnitude 5.4 earthquake on 16
June 2004 near Rosarito Mexico (red diamond denotes the earthquake hpyocenter). See
http://eqinfo.ucsd.edu/special_events/2004/167/a/index.shtml; and Spanish Version
http://eqinfo.ucsd.edu/special_events/2004/167/a/espanol.shtml.

3.0 Lessons Learned
We found a drastic difference between the 2003 and the 2004 SIO Teacher Workshops.  We

primarily attribute these differences to the timing of when the workshop was advertised and
when the workshop was held.  The spring 2003 workshop was better attended than the summer
2004 workshop.  We expect this is due to the simple fact that teachers are typically ‘off’ in the
summer, away from email and in general focusing on aspects other than the classroom.
Presumably because of this, the primary makeup of the 2004 teacher workshop was from more
affluent teachers in the higher end school districts.  In general, the 2004 group were more timid
during the workshop, preferring to ask questions at the breaks or in post-workshop emails,
whereas the 2003 group were more vocal during the workshop and had minimal post-workshop
requests and contact.  We expect these differences stem from the fact that the 2004 group had,
relatively speaking, more ‘free time’ to devote to increasing their bag-of-tricks for teaching Earth
Science.  A more in depth analysis of the pre/post survey and test and additional workshop
questionnaires, which will be conducted by Ilene Cooper and Robert DeGroot, might help us
better understand these differences.  One consistency between the two workshops was that many
participants listed the shake table demonstration as one of their favorites (Figure 7).

Similar to the 2003 workshop, the 2004 teacher workshop put us in one-on-one contact with
the San Diego educators.  In particular, an email correspondence was established between Debi
Kilb (SIO) and at least 5 teachers who attended the 2004 workshop.  These contacts greatly
helped us understand the needs of the San Diego teacher community and try and establish ways
to accommodate these needs.  Most notable was a request by 6th teacher Theresa Williams to
have her ‘all girls science class’ visit the SIO Visualization center.  At the time of the request we
did not have the proper funding to have the class visit, but in partnership with Dr. Helen Fricker
(SIO) and E/O funds in her NSF grant plans are underway to bring the all girls class to the SIO
VizCenter on November 9th, 2004. These connections could not have been made with out the
initial SCEC funding for our 2004 SIO teacher workshop.
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Figure 7.  Wendy Shindle (USGS) led the shake table contest, which is a favorite not only among
the workshop participants but also among the instructors.  The goal is to design a building,
using limited resources, which will withstand numerous tests on the shake table.

4.0 Future Directions & Long term goals
Our long-term goal is to annually hold collaborative (e.g., SCEC, USC, USGS, SIO, IGPP,

BAS, SDSU and SDSC) Earth science teacher workshops at the SIO Visualization Center with
the aim of introducing the next generation of teachers and students to visualization tools that can
improve their ability to understand multidimensional datasets and concepts (Figure 6). This will
provide teachers not only with standard images, global topography maps, and earthquake
distribution maps, but also information on seismic tools and techniques, access to real-time
seismic data, information on visualization tools available online, and access to visual objects
(http://www.siovizcenter.ucsd.edu/library/objects/index.html).  Our aim is to enable teachers
with the technical capabilities to use our products and after the usefulness of our products
are established to reassess and update our goals to meet the changing needs of educators
in the San Diego community. Through these interactions we found it essential to have a
balance between hands-on learning activities (e.g., Figure 5a-b) and learning activities that used
computer graphics (e.g., Figures 1 and 3). These efforts are ongoing.  To ensure our
workshop participants receive continued access to some of the workshop’s resources, we
m a i n t a i n  a  l i s t  o f  r e l e v a n t  w e b s i t e s
(http://www.siovizcenter.ucsd.edu/workshop/materials.html). This information is also
freely available to those who were not able to attend the workshop (see
http://www.siovizcenter.ucsd.edu/workshop/resources.html)
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Figure 6. Sample “graduation photos” from the 2004 workshop (top row) and the 2003
workshop (bottom row) teacher workshop held at the SIO Visualization Center.  The
“graduation ceremony” included a presentation of a course completion certificate, a number of
different take-home maps, books, and teaching products to be used in the classroom.
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Appendix A


