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Introduction to DDMs:  A Dynamic Digital Map 
(DDM) is a fully interactive software program that 
incorporates maps, images, movies, data, articles, 
interviews, animations, and class activities [1,2,3].    
DDMs are designed to serve many purposes, 
including teaching tools and data presentation.  For a 
more detailed discussion on using DDMs 
interactively in large geology classes, see [4]. 
 DDMs are designed to run on most 
computer platforms, including Macintosh OS 9 and 
OS X, Windows, Linux, and Unix variations.  The 
software can be downloaded for free off the internet 
at http://ddm.geo.umass.edu.  DDMs currently 
available include DDM New England, DDM 
Springerville Volcanic Field, DDM Tatara-San Pedro 
Volcanic Complex in Chile, DDM Moon, DDM 
Holtwood PA, DDM Davis Mine, and DDM Mars.   
 
The DDM Mars:  The DDM Mars program is 
designed as a teaching tool.  It incorporates over 220 
maps of the Martian surface, 700 images, and 60 
articles with interactive tours of Mars and exercises 
for undergraduate geology classes.   
 Upon opening the program, the user is 

given a home screen with many options (Figure 1).  
From this home screen, the user may access any 
other part of the DDM, including the sections: 
Missions to Mars, History of Mars Exploration, 
Regions of Mars, Minerals & Surface Compositions, 
Meteorites from Mars, Volcanoes on Mars, Water on 
Mars, Tours, and Exercises.  A set of fast-reference 
lists of maps, images, and articles makes finding a 
specific material easy.   
 
DDM Mars as a Teaching Tool:  The DDM Mars is 
designed as a teaching tool that can be used both in 
lectures and labs.   

For lectures, the DDM includes a template 
that allows instructors to design and write a slide 
show for a class.  The instructor may choose the 
images, the order of the images, the length of the 
slide show, and may either write the captions or 
choose the DDM’s captions.   

For labs, the DDM includes several 
interactive exercises designed for undergraduates.  
The exercises are designed to emphasize the 
process of thought needed to study Mars as opposed 
to right and wrong answers.  For example, one of the 

Figure 1: Home page for the Dynamic Digital Map of Mars.  From this page, students can enter different 
areas of the DDM, such as an overview of missions to Mars, history of the exploration of Mars, regions of 
Mars, and much more.
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exercises (Figure 2) gives the students information 
about a fictitious mineral, then asks them to identify 
places where a rover might search for that mineral 
on Mars.  The students are given interactive maps, 
images, topographic profiles, and spectral data to 
determine where deposits of the mineral might be 
found.   

Another exercise asks the students to 
design a human mission to Mars.  They must choose 
a schedule for launch, select their crew members, 
determine what science needs to be done on the 
surface, choose vehicles and equipment, select a 
landing site, balance risk against public and scientific 
value, and make sure the whole mission comes in 
under budget.  Then they must walk their crew 
members through the mission itself, assigning them 
tasks and handling problems.   

All of the DDM Mars the material is written 
for an undergraduate science audience; however, 
much of it may be appropriate for high school or non-
science audiences as well.   

 

 

Conclusion:  A beta version of the DDM Mars 
software program is available for free download at 
http://ddm.geo.umass.edu.  The program is designed 
as a teaching tool for undergraduate geology 
courses, and feedback is welcome.    
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Figure 2:  An exercise asking students to identify where a rover should land to look for a fictitious mineral 
based on the information provided.  Students may use the maps provided, and can adjust the opacity 
and positions of the maps so different patterns emerge.  They are also given a set of images, spectra, 
and topographic profiles.  The purpose of the exercise is not for them to get the “right” answer, but to 
start thinking about all the different types of data we have from Mars, and how to use that data to 
analyze problems.   
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