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ABSTRACT

Discovering the Science of the Environment (DSE) is an inquiry-based and interactive

education program bridging applied environmental research and technology to community

education and outreach. The program seeks to enhance science education for central Indiana’s

middle and high-school students, and education professionals by taking high-tech science
programming to the places where they visit and learn. DSE utilizes the environment as an
integrating concept and provides a comprehensive science education program with a multi-
faceted and multi-tiered spectrum of audience engagements and innovative experiences.
Programs are based around the need for immersion in natural environments with hands-on

science activities and experimentation focused on restored ecosystems and habitats, school



ground natural areas, and habitats at nature centers and parks. Summer professional
development institutes for teachers, a mobile technology trailer, an interactive web-based portal,
and field based activity modules, all which incorporate technologically advanced science

equipment, facilitate natural areas exploration and science learning.

INTRODUCTION

Educating about the environment, environmental science, and science in general, is
critical for the state of Indiana. Looking more broadly at environmental and science issues, the
United States faces dramatic challenges maintaining our position as a world leader in science
and technology. In fact, a review of trends in the US and abroad by the National Academies
(2005) and the National Science Board (2004) indicates significant erosion of the science and
technology building blocks of US dominance at a time when many other nations are gaining
strength. Indiana is particularly vulnerable as we have pinned our economic prosperity on
growth in the high-technology sector — especially life sciences. Indiana is doing well in job
creation in this area; creating life science jobs at twice the national average (CELL 2005). Yet a
dramatic problem exists in the availability of qualified and well-prepared science, math, and
technology students to fulfill workforce needs in the future, especially in Indiana. Alarmingly,
about one-third of fourth graders and one-fifth of eighth graders lacked the competence to
perform basic mathematical computations (National Center for Education Statistics 2003). More
than half of US students do not take science in 12" grade and those that do rank below the
average of their international counterparts (TIMSS 2005). In Indiana, the trends are even worse,
with two out of three (67%) Indiana fifth graders failing mandatory statewide science

assessment tests (CELL 2005).



Perhaps as important for economic development is environmental awareness and
improvement. Our planet’s sustainability depends on a citizenry that can understand
environmental issues and make informed decisions. A growing body of research discusses the
relationship between regional economic development and the environment and quality of life
issues. Environmental protection and improvement goes hand in hand with economic growth
and development. The 2000 Gold and Green Report from the Institute of Southern Studies
(Kromm and Ernst 2000) ranked the 50 states of the United States based on 20 “gold” economic
and 20 “green” environmental indicators. The study concluded that those states with the highest
environmental ranking boasted the best economic performance as well. Indiana ranks in the
bottom tier of states with regard to public health, economic development and the environment
(Kromm and Ernst 2000).

Coupled with these alarming trends in Indiana’s status in environmental quality and
science education, there is mounting evidence of “nature-deficit disorder” among America’s
youth (Louv 2005). Never before in history have children been so plugged in and so out of
touch with the natural world. Louv links the lack of nature in the lives of today’s children to
some disturbing childhood trends that also impact learning. These include increases in
childhood obesity, Attention Deficit Disorder, and depression. Louv brings together a plethora
of research that shows that direct exposure to nature is essential for healthy childhood
development. Further, there is evidence that environment-based education dramatically
improves standardized test scores and develops skills in problem solving, critical thinking, and
decision making.

Taken together, this information made it clear that Indiana needed a new approach to

environmental stewardship and science education and that environment-based education should



play an important role. In fact, the Life Science Education Community Best Practice Task
Force, a joint Biocrossroads/CELL initiative funded by Lumina Foundation, identified best
practices that could be implemented in Indiana (CELL 2005). Prominent on the list were
programs utilizing rigorous, hands-on, interactive, inquiry centered programs and those that
provided access to technology and research tools. Field experiences, mentoring, and career

exploration are also common themes.

PROGRAM IMPLEMENTATION

With these challenges in mind, and the recognition that there was a need for the infusion
of real science experimentation in local environmental science programs, the Center for Earth
and Environmental Science (CEES) at Indiana University — Purdue University of Indianapolis
(TUPUI) in conjunction with the Visualization and Interactive Spaces Lab a division of the
Pervasive Technology Labs at Indiana University designed the Discovering the Science of the
Environment (DSE) program. DSE is formulated to a) fundamentally change the way our
community views the environment and their role in improving environmental quality and b)
develop scientifically and technologically skilled students that are engaged in scientific inquiry
and interested in career pathways in science, engineering, and technology. This program
addresses three critical issues facing Indiana: the need to improve overall environmental quality;
the need for an environmentally literate and informed public; and a shortage of qualified and
well-prepared science, math and technology students to support workforce development. The
program utilizes a multi-tiered and multi-faceted approach to science education that builds off of
water resource and ecological restoration research and education programs at CEES funded by
federal, state and local programs, thus effectively bridging applied environmental research and

community education.



The first phase of year one program implementation, launched June 2007, was a DSE
professional institute for Central Indiana fourth through ninth grade teachers. This week-long
institute incorporated curriculum from the nationally recognized University of Wisconsin Earth
Partnership for Schools program, state-of-the-art technology enhancements and adaptations to
lesson plans, and curriculum from Project WET (Water Education for Teachers). The institute
assisted teachers in the establishment, maintenance, and use of outdoor laboratories on school
sites and also guided them in how to integrate environmental science education into almost any
subject area of their curriculum. The teachers were provided with ongoing support through the
school year from IUPUI CEES staff to assist schools with outdoor laboratory planning and
curriculum development.

Professional evaluations provided by the Center for Urban and Multicultural Education
(CUME) through the School of Education at IUPUI indicated that participants were generally
pleased with both the content and experiences of the institute. Participants were cited as having
a greater awareness of natural area curricula and the concepts that are required to teach it,
increased passion to educate other school departments or persons about the curricula, raised
motivation to use the natural areas as a place for teaching, and an improved ability to utilize
hands-on teaching techniques and technology to facilitate student learning.

Launched in September 2007, the second phase of year one DSE program
implementation was onsite program support for DSE professional institute participants and local
schools in central Indiana through the use of the [IUPUI DSE mobile science technology trailer
(Figure 1). By requesting a mobile science technology trailer program, teachers are able to
further enhance environmental science education at their school by engaging their students in

hands-on scientific investigations using technologically advanced field equipment. All fifteen



trailer programs expose students and teachers to interactive teaching tools including digital
monitoring and measurement devices and electronic field notebooks (Figure 2) running DSE
developed software relevant to the program topic, concepts of environmental stewardship and
awareness, and the unique opportunity for continued interaction with their data not only via
three interactive technology trailer kiosks (Figure 3), but also, an interactive web portal

accessible from their classroom computers.

Figure 2: Electronic Field Notebooks

Figure 1: Mobile Science Technology Trailer

The initial year of DSE programming reached over 900 students in 11 programs.
Students ranged in age from grades 4 through 12. Evaluations of this initial programming
revealed that, throughout the entire experience, students were actively engaged in the field with
the technology and many students expressed a desire to have more time to interact with the
technology at the end of the program. For many students, this was not the first time they had
interacted with computers, digital monitoring equipment, or GPS units, but it was the first time
they had done so in an outdoor environment. At first, students were cautious and timid in the
use of the technology equipment in the field expressing the idea that computer technology is
meant to be used indoors, but as the program neared completion, students grew comfortable
with both the use of the equipment and the notion of using it outside for scientific data

collection and exploration.



CONCLUSION

DSE is a comprehensive environmental science program that is working to improve the
science content and technology skills of Central Indiana teachers and students. In one year of
programming, we have seen a positive impact to both teachers and students. Teachers
participating in the DSE institute have embraced and seen the value in the use of technology to
teach science, while students have shown a renewed interest in the different uses of their
classroom technology and the understanding that by using advanced technology, they are better
able to make informed decisions about the health and management of their surrounding natural
environment.

Looking to the future, a second DSE professional institute has been scheduled for June
23 — 27, 2008 and over 1100 students are currently enrolled to participate in 12 spring
programs. Further information on the DSE program and other initiatives by the Center for

Earth and Environmental Science can be found on the web at www.cees.iupui.edu.
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