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The IRIS E&O program and participating scientists and educators have developed a range of activities and resources de-
signed to effectively reach a wide audience of interested people, from students and teachers, to college and university faculty, 
to the general public.  Interested people can investigate a single topic or question, fi nd a teaching lesson on seismology, Earth 
structure or plate tectonics, or participate in in-depth studies and activities on their own or as part of a class curriculum.  The 

IRIS E&O resources and programs provide op-
portunities for students and teachers (or other in-
terested people) to experience or do science (with 
real data, in near-real time, with on-line or easily 
accessible materials and classroom activities) 
rather than just read about science. Earthquakes, 
seismology and plate tectonics also provide excit-
ing and relevant science topics that can be used to 
motivate students for science learning and develop 
quantitative and critical thinking skills.  

During the last century, the United States has 
made dramatic progress in advancing the edu-
cational level of its population, such that today 
about 85% of the U.S. population (age 25+) has 
completed 4 years of high school or greater, about 
65% of high school graduates enter college within 

one year of high school graduation, and about 25% of the population (age 25+) has completed 4 years of college or greater. 
These educational achievement rates are as high, or higher, than those of any other country. High school and college gradu-
ates from around the world compete for entrance to U.S. colleges and universities and for admission to graduate and profes-
sional schools. However, over the past 15 years there has been increasing concern about the performance of graduates from 
our educational system. Much of the criticism has focused on apparent underachievement in science and mathematics in both 
high school and college graduates. Another area of concern is the failure to attract signifi cant numbers of people to science 
and technology careers, especially women and minorities. Increasingly, citizens of foreign countries populate our gradu-
ate programs in science and technology. In this age of rapid advances in science and technology, there is a great need for all 
Americans to be scientifi cally literate to ensure that the US maintains its leadership role in science and the global economy 
and is able to conduct scientifi cally informed policies.

IRIS and its member institutions are contributing to solving these problems by:

• Making advances in science and technology 
knowledge and skills more accessible to all;

• More effectively preparing current and future 
K-12 teachers to teach science and technology;

• Encouraging and preparing the next genera-
tion of scientists and broadening career paths 
available to them.

Due to the importance of science learning at 
an early age (Table 1) and the tradition of teaching 
Earth science primarily in middle school grades, 
providing materials and training for K-12 teachers 
is an important part of the IRIS E&O program.

Over 600 K-12 teachers and college faculty have 
participated in IRIS-sponsored one-day intensive 
workshops on earthquakes and seismology at national 

Table 1.  “Science Interest Starts Early: More than half of science professionals with 
a PhD say their fi rst interest in science came at age 5-10.  What they say infl uenced 
their science interest in childhood:” *

People (parent, teacher) 45%

Experiences 11%

Toys/books/equipment (chemistry set) 10%

Other (class, science on TV) 6%

No signifi cant infl uence 13%

Don’t know 15%

* Source: Roper Starch Worldwide for Bayer, National Science Foundation, as 
reported in the USA Today, September 10, 1998.

Figure 1.  Modeling the seismic shear wave using the human wave demonstration.  In 
addition to the human wave demos, seismic waves are also investigated using slinky 
activities and computer animations.
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and state-level science meetings.  During these workshops, the 
teacher/participants learn and experience effective hands-on 
activities that explore seismic waves (Figure 1), the cause of 
earthquakes, earthquake occurrences, plate tectonics, the struc-
ture and properties of the interior of the Earth, and earthquake 
hazards (Figure 2).  Participant assessments of these workshops 
and of the learning activities used in the workshops and imple-
mented in the classroom by the teachers have been very positive.  
Several thousand additional teachers have attended IRIS-spon-

sored one-hour workshops at national and state-level science teacher 
meetings in which one or more seismology activity has been demon-
strated.  Distribution of IRIS publications (posters, one pagers, etc., 
Figure 3) at these meetings and elsewhere has also impacted many 
thousands of educators.

However, there are many different ways that the excitement and 
information of science can be conveyed to the public, and so the IRIS 
E&O program is involved in many different kinds of activities. Mil-
lions of people go to science museums each year, and while most sci-
ence museums have some sort of display on the earth and earthquakes, well-designed displays can reach enormous numbers of people. 
The IRIS/USGS real-time earthquake display at museums like the American Museum of Natural History and Smithsonian are very 
popular. Earthquakes have an easy appeal to the public because of their potentially violent and destructive nature, and the displays 
show that with some good software and attractive design, they can be one of the most successful components of a science museum. 

Science museums are also a good site for educating people about earthquakes and seismology through lectures. The newly-begun 
IRIS-SSA Lectureship has brought research seismologists with a strong interest in public education to many different museums, with a 
tremendously enthusiastic response. Many of the people who attend these lectures are themselves teachers, and are now using power-
point versions of these IRIS-SSA lectures in their own classes. 

One important new direction for IRIS E&O is in the area of seismology education for seismologists. The IRIS Intern program 
continues to be very successful, giving undergraduate students the chance to participate in active seismological research. Some have 
now gone on to be seismology graduate students. IRIS also plans to be more involved with undergraduate curricula, though the 
development of technological web-based displays, the development of undergraduate teaching materials, and through its Educational 
Affi liate program, which is bringing together people and ideas on how to do a better job teaching seismology and geophysics at the 
undergraduate level.

Education occurs on many different fronts, and the IRIS E&O program is expanding to take advantage of opportunities in 
many of these. It is important for the IRIS E&O program to maintain its high level of technological competency needed to keep 
up with the increasing opportunities for science education, but there will also be a continued need for broader participation by its 
members in the education of the public, whether this is in the form of lectures, hands-on workshops, or one-on-one mentoring.

Figure 2.  Investigating earthquake hazards by constructing a model build-
ing that will withstand earthquake shaking.  The model buildings are then 
tested using a simple shake table with accelerometer output to monitor the 
input shaking and the building response. Well designed model buildings 
often can withstand over 75% g accelerations.  Comparison of modes of 
failure (soft fi rst story, building resonance, etc.) of the model buildings with 
actual building damage caused by earthquakes (using photographs of 
damage) contributes to understanding of earthquake hazards.

Figure 3.  Portion of the IRIS poster “Exploring the Earth Us-
ing Seismology”.  Additional posters, one-pagers describing 
a specifi c seismology topic, and other E&O publications 
have been produced by the IRIS E&O Program.


