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Introduction:  The Mars Exploration Student Data 

Teams (MESDT) program, created by Arizona State 

University’s Mars Education Program, focuses on 

immersing teams of high school students in an authentic 

research Science, Technology, Engineering and 

Mathematics (STEM) based experience.  MESDT is 

designed to allow the students to be direct participants 

in the scientific process.  MESDT was created to work 

within the infrastructure of any planetary science 

mission, while providing a valuable resource for 

mission scientists as they analyze an increasing volume 

of data.  During its first year working with the Mars 

Reconnaissance Orbiter (MRO), our beta-test involved 

scientists and engineers of the Compact Reconnaissance 

Imaging Spectrometer for Mars (CRISM) instrument. 

During the second year of beta-testing, with 

implementation of new research techniques, students 

continued to work with scientists and engineers of 

CRISM, while utilizing the data that was posted via 

CRISM Map website.  Other modifications included a 

software change to CRISM Map from ACT-REACT, an 

increased utilization of student online communication 

forums, and a shift in pedagogical focus. Concentration 

of academic challenge in the second beta-test was 

refocused from locating and requesting higher 

resolution imaging of areas of interest to conducting in-

depth analysis of existing data sets. The goal was to 

teach students to use acquired topographic and 

spectrographic analysis to find areas of interest, then 

present hypotheses and research findings to the science 

community.  

The Mars Exploration Student Data Teams program 

allows the student teams to take ownership during each 

step of this process by making research choices, 

choosing image targets, working through data analysis, 

and determining results with the help of mentor 

scientists associated with the instrument.   

The flexibility of being able to conduct training and 

meetings through distance learning methods, allows 

teams to implement the program within their school 

schedules as necessary.  The distance learning 

component (using Adobe’s Connect web conference 

system) has provided an opportunity for MESDT teams 

to enhance and supplement the connectivity of their 

classroom to Mars research scientists and the STEM 

content that the MESDT teams are researching. 

MESDT has also allowed teachers to integrate 

program materials and use the principles taught through 

MESDT as the basis for a foundational science class 

within the regular school day. This can be observed 

from the following teacher submissions: 

 I teach a 12 week (1 trimester) astronomy course at 

our high school. I envision using many of the 

activities with the entire class, then opening it up to 

8-12 highly motivated students in the class. 

 I have two advanced science students taking an 

independent study class in current earth/space 

related topics.  They are very interested in current 

research of planets. 

 We are a NASA Explorer school and working on 

the MESDT will be good experience for them. 

 MESDT will provide a space and planetary science 

opportunity for our students. We are particularly 

pleased.  

 

 
Students working on identifying locations of minerals 

 

Educational Impact:  MESDT is designed to be a 

student driven program and because of this, students 

develop a sense of ownership of the data they collect, 

thereby increasing their understanding of the science 

concepts being presented.  The unique challenges that 

the program provides promote the students’ scientific 

and technological literacy in the classroom.   

MESDT is also designed to be a constructivist 

model that demonstrates the science process in a 

meaningful and concrete way.  This approach helps to 

develop foundational abilities needed by all students, 

such as critical thinking, problem solving, cooperative 

group work, and analysis skills.  The implications of 

having students involved in the actual data analysis 
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from an orbiting spacecraft include increased technical, 

critical thinking, problem solving, and teamwork skills. 

These skills are also modeled by the scientists as they 

work with the student teams to analyze the data, thus 

reinforcing the students’ comprehension. 

Based on qualitative and quantitative surveys taken 

by student team members and teachers, MESDT has 

had an impact on students and their decisions to pursue 

STEM related careers.  Some examples include: 

 Dan Schmitt is majoring in Astronomy/Physics. 

His teacher reported, "Although he was interested 

in this field before becoming involved in the 

MESDT program, MESDT helped him realize 

astronomy was the field he wanted to pursue." 

 Erick Morgan plans to enter the Aerospace 

program with the United States Air Force. 

 Breana Stewart plans to major in Geology at 

Missouri State University or University of 

Arkansas. 

 Brandon McReynolds is a computer technology 

major at Georgia Tech, (participation in MESDT 

gave him the experience to know he would choose 

this major). 

 

 
MESDT team helping to present at LPSC 2009 

 

Modifications:   Through the use of CRISM Map, 

more teams were able to actively participate, because of 

easier access to the data.  Student use of CRISM Map 

and their subsequent presentations have indicated a firm 

understanding of the geomorphology processes that 

have shaped the surface of Mars. 

Other modifications include the creation of stand-

alone presentations to be used by students with varying 

schedules. Presentations include the basics of Mars 

exploration (Mars 101) and an introduction to MESDT 

that are posted via the CRISM website, 

(http://crism.jhuapl.edu/) and on the MESDT forums.    

Based upon modifications of the first round of beta 

testing, usage of the forums is heavily emphasized for 

intra-team communications and communication 

between the science team and students. New 

assignments for teams to complete are also posted here.  

Initial indications have shown an increase of 

communication and usage of the forums. 

Mars Exploration Student Data Teams second 

year results:  The beta test for the second year of 

MESDT continues to show the positive impact of the 

program on students.  Highlights include: 

 Five new teams have applied to participate in 

MESDT, bringing the total to 10 teams. 

 3 new abstracts were submitted at LPSC 2009 by 

students and teams based on their research through 

MESDT. 

 Approximately 100 students (10 teams) 

representing New York, North Carolina, Missouri, 

Arizona, California, Michigan, Wisconsin, and 

Ohio are participating in this year’s MESDT 

program. 

 New teams include an undergraduate team from 

Columbus State University. 

 One team has more than 85% minority 

participation. 

 Team sizes range from a minimum of 8 to 30 

members per team. 

 NSTA published an article about MESDT in their 

Sept 09 issue of “NSTA Reports,” which has led to 

the application of new teams. 

      Current Outcomes: MESDT continues to have an 

impact on student’s decisions to pursue STEM related 

careers. The following is an excerpt submitted by a 

teacher from Kickapoo, MO, expressing the profound 

impact MESDT has had on his students: 

 “The MESDT program has provided several of my 

students the opportunity to expand upon their 

interests and experience the "reality" of doing 

scientific investigations. This, in turn, has provided 

each of them a new found love of science and has 

provided a "career compass" as many former 

participants of MESDT are now pursuing careers in 

geological, meteorological, and science and 

technology careers.”  

       Future Outcomes: Data on the MESDT distance 

learning events will continue to be collected and 

evaluated within the ASU MESDT Team.  This is 

achieved using an on-line evaluation form that is 

completed by each of the teams after each distance 

learning event. 

        The flexibility of the MESDT program allows for 

the incorporation of any planetary data set.  The initial 

success of the MESDT program is evidence that future 

implementation will be equally successful. 
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