New Mexico

EPSCoR

RESEARCH INFRASTRUCTURE IMPROVEMENT (RII 4)
PROPOSAL DEVELOPMENT PROCESS

EDUCATION & OUTREACH WHITE PAPER

FOR DISCUSSION
December 19, 2011

TITLE: K-12 EDUCATIONAL PROGRAM

LEAD AUTHORS: BOB PARMENTER (VCNP), IRENE LEE (SFI)

CONTRIBUTING AUTHORS: N/A

New Mexico EPSCoR Program is funded in part by the National Science Foundation award #0814449 and the State of
New Mexico. Any opinions, findings, conclusions, or recommendations expressed in the material are those of the
author(s) and do not necessarily reflect the views of the National Science Foundation.




White paper on the K-12 Educational Program for EPSCoR proposal
19 December 201 1.

The proposed EPSCoR program for addressing Energy, Water and the Environment
Nexus provides enormous opportunities to enhance science educational programs and outreach
throughout New Mexico on these critical topics. Implementation of both targeted and
widespread educational activities, described below, will transmit the research results of
EPSCoR’s new scientific infrastructure and science faculty/graduate student activities to K-12
public schools, including students and teachers, as well as New Mexico’s general population.
The overall K-12 education program goals will be to (1) increase the basic knowledge of New
Mexico’s student population on energy development, water resources and their environmental
interactions, (2) develop teacher training and curricula materials on these topics, and (3) provide
special targeted programs for advanced middle- and high-school students to expand and
accelerate their science education, bringing them into the “pipeline” for college- and graduate-
level science training. Special emphasis will be placed on tailoring these programs to the many
rural school districts and charter schools in New Mexico, as well as to the local school systems
serving New Mexico’s Navajo, Apache and Pueblo Nations.

We are proposing to develop programs for EPSCoR-related information dissemination to
students and educators in four general categories. The first of these programs receiving EPSCoR
support will be directed toward advanced middle-school and high-school science students
through the Supercomputing Challenge Program and the Growing Up Thinking Scientifically
(GUTS) Program at the Santa Fe Institute. Students will be introduced to computational
modeling and complex systems through agent-based computational modeling. Using this
technique, students as young as upper elementary students are able to develop models of
complex systems by describing the interactions between agents and the environment and the
between agents and other agents who populate the environment in a block based computer
language. Local and regional cultural context can be an integral component of the computer
models they create. Subsequently, students use the models they develop as experimental test
beds to understand the behavior of the system they created. Emergent phenomena such as
nonlinearities and feedback loops in systems can be observed and analyzed leading to greater
understanding of complexity arising in systems comprised of many interacting interconnected
elements or subsystems. New EPSCoR curricular units will be designed and developed to align
with EPSCoR research on the nexus of water, energy, and environment. These units will be
implemented through Project GUTS afterschool clubs and Supercomputing Challenge teams at
New Mexico middle and high schools. Teachers who act as Project GUTS club leaders and/or
Supercomputing Challenge team sponsors will attend professional development workshops
thrice yearly to prepare for the implementation of the units with students. Within each unit we
will incorporate a field trip where students can participate in experiential learning activities
(field-work) and collect real-world data to analyze and compare with computer generated
outcomes. The culminating activity in each unit will be students’ presentations of their research
projects, models and findings at student roundtables and at the end of the year Supercomputing
Challenge EXPO.



The second category of targeted audiences includes science students across New Mexico
who participate in the New Mexico MESA Program (Math, Engineering, and Science
Achievement) (http:/nmmesa.org/). MESA students and teachers conduct many classroom,
laboratory and field exercises during the school year, and have been active participants in many
programs involving EPSCoR faculty and graduate students. During the new EPSCoR grant,
specific projects will be developed to distribute to MESA programs state-wide, in collaboration
with the MESA faculty and program officers. Included in these programs will be the necessary
teaching materials and supplies, as well as web-based databases and lesson plans.

The third audience category for EPSCoR educational projects will be general science
classes and their teachers in schools across New Mexico. For these students and teachers, the
EPSCoR program will develop new curricula (or adapt existing curricula) with the science
results on energy, water and environmental interactions for different grade levels (K-12). These
will be disseminated through teacher trainings, to be held in various venues associated with the
field and laboratory research sites equipped with EPSCoR infrastructure. In addition, field trips
to these sites by science classes will augment the classroom materials, and enable “experiential”
hands-on activities by the students and teachers. Such destinations for field trips would include
electric generating stations, geothermal powerplants, production facilities for algal biomass,
forested watersheds with biomass harvesting, rangelands and agricultural sites used for biomass
production, university research laboratories, and so on. EPSCoR support for field trip logistics,
including bus transportation and materials/supplies, would greatly facilitate the experiential
programs.

The fourth targeted educational audience will be the general population of New Mexico,
with an emphasis on school-age children and their parents/immediate family. To reach this
audience on a state-wide basis, the EPSCoR Program will initiate a multi-media campaign based
on the data and results being generated by EPSCoR scientists and graduate students. Television
and radio “spots” featuring students in hands-on activities with EPSCoR faculty and students
will be produced and aired during morning/evening local newscasts, and during carefully
selected television shows (e.g., the show with the largest audience of school-age viewers is
“America’s Funniest Videos™). These spots will depict students discovering salient facts about
energy and water, and their interactions, in their local communities. Following the air time,
these spots will be available on the television web sites, as well as the EPSCoR website and local
school/community sites. In addition, social media (Twitter, Facebook, etc.) sites will be set up to
provide similar messages on important results generated by EPSCoR, yet designed specifically to
appeal to school-age students.

Assessments and evaluations of these programs will be conducted to determine their
breadth of reach and effectiveness. For example, an Albuquerque TV station reports that running
a 30-second television spot on the evening news once every 2 weeks for 9 months will result in
80% of New Mexico households seeing the EPSCoR student features an average of 5.5 times.
Similar surveys will be conducted to assess web site impact and other social media effectiveness.
Engaging both the students, and their parents state-wide, with mass media will expand
considerably the ability to disseminate the EPSCoR science results to the public, and convey the
salient points concerning energy, water and the environmental nexus.
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