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ABSTRACT


During the 2012-2013 school year, a fourth grade classroom at Academia Cotopaxi’s International American school in Quito, Ecuador, undertook the challenge of embedding satellite education into the regular curriculum for the purpose of enhancing mathematical achievement and attitudes with students. Satellite resources were attained through both the Ecuadorian Civilian Space Agency (EXA) and the National Aeronautics and Space Administration (NASA), in connection with the fact that the classroom teacher had an ongoing relationship with both agencies; including being a volunteer educational coordinator for EXA, as well as a NASA Endeavour Fellow. 

Through EXA, students downloaded real-time satellite images to provide hands-on learning experiences designed to strengthen their understanding of space science and technology. The students utilized these downloaded images to analyze data, as well as incorporate authentic learning which could tie into NASA satellite activities as well. The program was based on the HERMES Delta operation mode of the HERMES-A/MINOTAUR ground station, built by the Ecuadorian Space Agency (EXA), and was possible due to its ability to act as a gateway between the Internet and the Earth's orbit. Through the utilization of real-time images, students were provided the opportunity to interact with data that was immediately relevant and purposeful. 
Simultaneously, and in connection with the HERMES downloads, satellite education activities were utilized as part of NASA’s Weather Data Learning Center (WDLC). The WDLC, a resource offered as part of the Endeavour Fellowship Project, was an online resource that taught 4th grade mathematics in the context of weather. Students applied math concepts to weather maps, as well as utilized problem-solving activities in the context of weather data. Unique to the classroom in this study, however, was the fact that the weather data collected and analyzed was accomplished through the classroom’s own live downloads; thereby making the content more relatable and applicable to the student’s daily lives. Both satellite programs were grounded in applying US national math standards to real-life learning, and also aligned well to satisfying the science education standards established by the US National Research Council. 
In this paper we discuss the teaching methodology as well as actual classroom results from the utilization of the virtual HERMES ground station within the Academia Cotopaxi classroom, in conjunction with the WDLC lessons. Through authentic educational experiences, accomplished through both guided instruction and cooperative group learning, the students interacted with satellite software, the computer and an interactive SMART board. Activities carried out by the students included the use of manipulatives, weather observation, inquiry-based lessons, data collection and analysis for purposeful learning experiences. 
Additionally, the educational community, both within and outside of Academia Cotopaxi, took an interest in this innovative application for the elementary classroom. Under the tutelage of EXA, and as part of a novel pilot program titled ASTERIA, the 4th grade Academia Cotopaxi class in this study and two other Ecuadorian schools began informally implementing satellite education in their select classrooms as well. Interest in satellite education within the classroom began as a result of the upcoming launch of Ecuador’s first satellite, PEGASUS, expected to take place by mid-2013. Additional educational groups, including one in the United States, also took on peripheral interest as the ASTERIA group began to form and experiment with supplementing satellite education within educational institutions.  
While integrating satellite education in the classroom had a naturally correlation with science, technology, engineering and mathematics (STEM), the focus of this paper was whether or not mathematical test scores, critical thinking and attitudes could be augmented in students. By supplementing the math program already in place, the objective was to deepen student’s understanding of math standards and benchmarks in grade 4. Presented material in the final paper includes several examples of student accomplishments, as well as an overview of satellite lessons and research-based teaching strategies proven to be effective in increasing student learning and performance. 
As EXA’s HERMES ground station and NASA’s WDLC are internet accessible, it is hoped that the material in this paper will serve as a catalyst to inspire other students and educators to consider implementing this supplemental curriculum to any math program. The ultimate goal of this satellite education initiative was to enact positive change in the global educational community, thereby guiding students who are motivated and better prepared to contribute as 21st century mathematicians.
