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Introduction:  MONS (Mars Outreach for 

NC Students), offers North Carolina high school stu-

dents from Durham Academy Upper School, Durham 

(NC) Public Schools (DPS), Chapel Hill/Carrboro Pub-

lic Schools, and from Wake County Public Schools the 

chance to actively participate in the study of Mars. 

Instead of waiting for tomorrow’s textbooks to tell 

them what scientists think, these students discover  

answers themselves by carrying out research projects 

based on interpretation of data currently being accumu-

lated by NASA and the European Space Agency. The 

program is mentored by veteran space scientist Dr. Jeff 

Moersch, a professor at the University of Tennessee at 

Knoxville and member of several NASA science teams 

including THEMIS (Thermal Infrared Emission Spec-

trometer), the MER (Mars Exploration Rover) team, 

and the Mars Science Laboratory (MSL-Curiosity) 

mission to Mars. The project is currently funded by a 

generous grant from the Burroughs Wellcome Fund’s 

Student Science Enrichment Program. During their 

time in MONS, students are trained to effectively con-

sider and analyze different types of Martian data. 

MONS students then, while being supervised and ad-

vised by MONS staff, design and carry out research 

projects that lead them to interpretations of Martian 

geologic processes, past and present. After carrying out 

their projects, students write papers in abstract form 

summarizing their efforts and submit these to LPSC. 

Exemplary participation by students results in their 

being involved in the project for a second year during 

which they mentor the new students while receiving a 

stipend. MONS has been greatly enhanced by the par-

ticipation of former participants as teaching assistants. 

Since the beginning of the program in 2007, 102 par-

ticipants have participated. MONS students have been 

in grades 8 through 11 (mostly 9
th

 graders). The demo-

graphic distribution for program participants includes 

32% minority students; African American students 

(12%), Asian American students (18%), and Hispanic 

students (2%). Forty eight percent of MONS students 

are female. In choosing mentors, underrepresented 

minorities and female students are given priority con-

sideration.  

Activities: MONS staff and students are 

members of a functioning space science research team. 

Just as many college, university, and government re-

search groups, MONS has contributed to the under-

standing of Mars. MONS staff firmly believe that our 

students are doing academic work and applying bench  

 
Fig 1: MONS students performing thermal studies 

 

research skills that most young people don’t develop 

until late in their undergraduate education or even later 

during graduate work. MONS is hosted by Durham 

Academy Upper School in Durham, NC. Since we hold 

training sessions on weekends and our data collection 

phase (schedule outlined below) during the summer 

(schedule outlined below), we have the entire science 

department and school computer facilities to ourselves. 

With the addition of equipment purchased with SSEP 

funding; our inventory is extraordinary for a high 

school program. MONS staff believes that our access 

to cutting edge technology is a major contributor to the 

programs success. Scientific principles learned during 

MONS participation are all addressed by NC Public 

School and National Standards curriculum guidelines 

for Earth Science, Geology and Astronomy. Students, 

during the training phase, meet for 7 three hour training 

sessions that take place on selected Sundays from Feb-

ruary through May. During these sessions, students are 

guided through many hands-on activities designed to 

teach the principles they  need to conduct a month-long 

summer experimental design/data collection phase. The 

students gain a good knowledge of the nature of the 

solar system, geology of Earth and Mars, the nature of 

light. The specific techniques they learn include remote 

sensing, especially of the THEMIS (Thermal Emission 

Imaging System onboard Mars Odyssey, the min-TES 

(Thermal Emissions Spectrometer) that are part of both 

of the MER (Mars Exploration Rover) robots, and the 

CRISM spectrometer on board the Mars Reconnais-

sance Orbiter (MRO). One highlight of this training is 

creating a stratigraphic section in which students study 

a geologic rock outcrop, the same task that the rovers 
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undertake. We believe that their academic careers are 

greatly enhanced and accelerated by participation in 

this program. During a month-long experimental design 

and data collection phase that takes place each sum-

mer, MONS students actively participate in the design 

of an experiment testing thermal properties of sedi-

ments and the effect of different levels of water satura-

tion. These studies gather data that contributes to Dr. 

Moersch’s work at the University of Tennessee. In 

conjunction with the thermal studies experiment, a 

group of MONS students works independently to de-

velop data collection equipment such as subsurface 

temperature probes. This team is also currently devel-

oping a robotic device that will upgrade our data col-

lection ability by incorporating our two new infrared 

cameras. In addition, to the development of this auto-

mation, our engineering group built and integrated sub-

surface temperature probes into the summer experi-

ment. Thus, the MONS team now closely models a full 

scientific/engineering collaboration that exist at univer-

sities, businesses and government institutions. The 

summer session also incorporated an image studies 

component for which other MONS students used mul-

tiple data sets available (THEMIS, CRISM, HIRISE, 

OMEGA, etc.) to study effects of recent liquid water 

seepage in craters on Mars. MONS also allows stu-

dents to travel extensively. Since 2007, MONS stu-

dents have attended LPSC each year and witnessed the 

launches of the Phoenix and MSL missions in Florida. 

 

 
Fig. 2: MONS tech group during robot  

construction 

 

 

 

 
Fig 3: 2013 MONS group in IR 

 

 

Notable Results:  Of the 23 MONS students 

who are now in college and have declared majors, 18 

have chosen to include STEM-related careers. Two 

former MONS students are pursuing planetary science 

careers.  MONS students have now successfully sub-

mitted 22 abstracts to LPI and have presented all of 

these via poster sessions at LPSC. MONS has allowed 

high school students to understand science better. And 

finally, MONS won the 2011 National Science Teach-

ers Association/Explore Mars Competition as Best 

Mars-related curriculum.  

 

 

 

 

 

For more information about the MONS pro-

gram, contact Howard Lineberger at how-

ard.lineberger@da.org ,Sam Fuerst at Samu-

el.fuerst@dpsnc.net or Charlie Payne at 

paynec@ncssm.edu . 
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