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Abstract
The UMES-AIR (Undergraduate
Multidisciplinary Earth Science-Air-
borne Imaging Research) project was
partially funded by NASA Goddard
Space Flight Center (GSFC) in the fall
of 1999. The project has provided a
platform for involving a group of un-
dergraduate students in science, math-
ematics, engineering and technology
(SMET) curricula at University of
Maryland Eastern Shore (UMES) in
an “out of classroom” active learning
and exploratory research experience.
The project involves flying an instru-
mented payload on a tethered blimp
filled with helium to a height of up to
2500 feet. The payload includes
monochrome and color cameras at-
tached with different band-pass filters,
transmitters, and the power supply for
all on-board power requirements. The
transmitters are used to transmit the
acquired images to the ground where
they are received at the ground station,
displayed and recorded on a Televi-
sion and Video-Cassette Recorder
combined (TV-VCR Combo) unit.
The scientific objectives of the project
include aerial imaging in the visible
and infrared region of the electromag-

netic spectrum, land survey, study of
shoreline erosion, research in agricul-
tural land use patterns, and environ-
mental studies pertaining to algal
blooms in the Chesapeake Bay. The
project also has a strong focus towards
educational objectives and involves
more than twenty students from dif-
ferent SMET curricula at UMES.

UMES administration has strongly
supported the activity by providing
space for the blimp shed and encour-
aging student and faculty involve-
ment. The initial phase of the project
has drawn significant student partici-
pation. The project has also received
additional funding from the University
System of Maryland for promoting
recruitment and retention of minority
and economically disadvantaged stu-
dents. The first phase of the project has
been a success. The blimp with the
instrumented payload has been flown
over the UMES Campus to a height
of 500 feet. The acquired images are
currently being analyzed. Subsequent
launches for the blimp are scheduled
to be at UMES agricultural fields and
the Wallops Flight Facility of NASA.

I. Motivation for the Project
UMES Campus is about 40 miles away
from the Wallops Flight Facility (WFF)
of the Goddard Space Flight
Center(GSFC) of NASA. NASA’s com-
mitment to human resource development
from among the minorities and economi-
cally disadvantaged population and the
proximity of UMES and WFF lend itself
favorably to collaborative efforts between
the two. UMES is poised for unprec-
edented growth in engineering, natural
sciences, mathematics and computer sci-
ence, aviation science and engineering
technology fields to meet demands of the
future SMET related workforce in the
nation. A memorandum of agreement
(MOA) was signed between UMES and
NASA GSFC to exploit their common
goals and the geographical proximity of
GSFC’s WFF and UMES in the late nine-
ties. The objective was to promote SMET
education at UMES through hands on
project based learning consistent with
NASA’s strategic enterprises in earth and
space sciences.  A proposal was devel-
oped in consultation with NASA engi-
neers to request seed money from NASA
to implement the objectives of the MOA.
The Criteria 2000 of the Accreditation
Board of Engineering and Technology1,2

and educational research paradigms of
Bloom3, Kolb4,5and Boyer6 strongly influ-
enced the structuring of the project and
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the  learning objectives and outcomes.

The primary motivators for the project
can be summarized as:

• Proximity of UMES and NASA
Wallops Flight Facility

• A memorandum of understanding
signed by UMES President and
NASA Goddard Flight Facility to
provide hands-on experience to
UMES students in NASA’s strategic
enterprises in earth and space sci-
ence.

• The common goal of NASA and
UMES to promote SMET education
among women, minorities and eco-
nomically disadvantaged students.

• The Criteria 2000 of Accreditation
Board of Engineering and Technol-
ogy.

• Educational research efforts due to
Bloom, Kolb and Boyer.

II. UMESAIR and Educational
Research Paradigms

While exposure and research initiation
into NASA’s strategic enterprises in space
and earth sciences is the driving force
behind the project, a significant and im-
mediate goal in the project is education
of the participating students. The partici-
pating faculty members, NASA engineers
and university administrators recognized
the limitations pertaining to instructional
modes available within the university
structure and the diversity of learning
styles among its student population7. This
project provides a model for integrating
variety of learning styles among students
following Kolb’s experiential learning
cycle with due emphasis on cognitive,
psychomotor and affective domains of
intellectual behavior important in learn-
ing as identified by Bloom.  Significant
attention is paid towards exposing stu-
dents through all four phases of the ex-
periential learning cycle4,5 involving con-
crete experience (CE), reflective
observation(RO), abstract concept-
ualization (AC), and active experimen-
tation(AE) . Figure 1 illustrates the expe-
riential learning cycle.

The activities within the project are de-
signed to encourage all students to real-
ize that while their individual inclination
may be compatible with one or more of
the four phases within the cycle, a holis-
tic learning experience necessitates that

they not only undergo concrete
experiences, but also learn to
reflect on these experiences.
They are also made aware that
their reflective observations
should lead them to compare
some of their conclusions with
the abstract concepts that they
are exposed to in the classroom
setting in order to comprehend
these concepts from a more in-
dividualized perspective. Fi-
nally the combination of the
abstract concepts and intuitive
knowledge gained from expe-
riences should guide them with
regard to devising more active
experimentation leading to
new concrete experiences.

Although no attempt has been made in
the project to explicitly tie up the activi-
ties undertaken with all the distinct phases
in the experiential learning cycle this has
been the overall guiding philosophy.

The “cognitive ladder” of Bloom’s edu-
cational objectives includes: (i) knowl-
edge (ii) comprehension (iii) application
(iv) analysis (v) synthesis and (vi) evalu-
ation. It is not difficult to realize how in-
volving students through the “Experien-
tial Learning Cycle” of Kolb endeavor to
achieve the educational objectives in the
cognitive domain. Emphases on team-
work, presentation skills and other life-
skills combined with the hands-on nature
of the project have facilitated aspects of
learning in the “affective” and “psycho-
motor” domains as well.

The Criteria 2000 of ABET have ad-
dressed these established educational
paradigms effectively in promoting both
‘soft’ and ‘technical’ skills among engi-
neering graduates. While students from
all SMET majors will gain enormously
by involving themselves in the project,
participation in the project have direct
benefits to the engineering and engineer-
ing technology students and programs at
UMES for it’s relevance to “Engineering
Criteria 2000”.

A multidisciplinary group of UMES
SMET faculty, staff, and administrators
and NASA administrators, staff and en-
gineers forms the advisory team for the
project. This provides the ideal forum to
initiate discussion around the new and
relevant perspective on scholarship due

to Boyer6. Over and above dedicated fac-
ulty, it will be necessary to device a re-
ward system that view scholarship from
a broader perspective than traditional re-
search (scholarship of discovery) for such
projects and activities to flourish in the
academic environment. Scholarly en-
deavors that involve scholarship of inte-
gration, scholarship of application and
scholarship of teaching must also be rec-
ognized.

IIl. Vision and Mission
     Statement of the Project
Subsequent to the receipt of partial fund-
ing from National Aeronautics and Space
Administration in October 1999 weekly
meetings were held every Friday during
the semester. Such meetings continue to
be held as of date, as the project team
continues to direct their efforts to work
on refining the project for the next phase.

During the initial meetings, the partici-
pants including students, faculty and
NASA personnel brainstormed over the
project goals and objectives and identi-
fied the acronym for the project as well
as a Vision and Mission statement. The
expanded form of the acronym
UMESAIR mentioned earlier in the pa-
per was found to capture the project theme
appropriately. The vision and mission
statements that were identified are as fol-
lows:
(i)Vision: The vision of the UMESAIR
project is to provide experiential learn-
ing primarily for undergraduate Science,
Mathematics, Engineering and Technol-

Figure 1.
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ogy (SMET) students. Students will in-
teract in teams to investigate multi-disci-
plinary problems associated with appli-
cations of remote sensing.
(ii) Mission: The mission of the
UMESAIR project is to design, build, and
fly an instrumented payload to remotely
determine coastal topographic and veg-
etation features.

IV.  Project Management
      Structure
The undergraduate students participating
in the UMES-AIR project were divided
into teams of four to five students. Each
team was responsible for specific
subtasks such as gondola design and lay-
out, tether and blimp selection, site sur-
vey, development of project website,
camera selection, winch selection/design,
weather monitoring, construction of
blimp shed, telemetry, electrical power
and wiring, image analysis, safety and
other tasks related to project management.
A student leader has been assigned for
each team. A student has also been given
the responsibility to coordinate activities
of all the teams and communicate infor-
mation to the project coordinators*  and
advisory group that includes supporting

UMES faculty, NASA professionals and
UMES administration. Figure 2 illustrates
the project management structure.

V. Goals and Objectives
    of the Project
The term “Remote Sensing” is attributed
to the collection of information about an
object without being in physical contact
with the object. Aircraft and satellites are
the common platforms from which re-
mote sensing observations are made. The
two modes of remote sensing may be
broadly classified as active, where the
sensing is achieved by transmitting en-
ergy to, and receiving energy from the
sensed target (e.g., radar, lidar etc.), and
passive, where the energy source is the
sun. This paper describes a NASA-UMES
collaborative project primarily involving
passive remote sensing experiments us-
ing reflectance patterns in the visible re-
gion of the electromagnetic spectrum.
Color and monochrome cameras mounted
on a payload structure (gondola) attached
to a tethered blimp are used to transmit
remote images from the blimp as it as-
cends to pre-determined height above the
ground. The images captured by the re-
mote cameras have been successfully

transmitted via transmitters mounted on
the gondola and subsequently received on
the ground using a receiver antenna, dis-
played and recorded on the TV-VCR
Combo unit on the ground. The captured
images are currently being analyzed us-
ing Multispec8 an image analysis pack-
age developed at Purdue University. A
commercially available software package
called ERDAS9 will also be used for im-
age analysis in the future. Future plans
of the project include experiments/appli-
cations in the infrared region. The scien-
tific objectives of the project include gen-
erating information concerning vegeta-
tion growth, shoreline erosion, changing
land use patterns and wildlife manage-
ment. Initial tests are being performed on
surfaces that have distinctly different
spectral signatures so that pattern classi-
fication can be done with relative ease.

More than twenty students involved in the
project are working in different teams on
various aspects of the project. While
freshman and sophomore students in the
UMES Engineering Program have shoul-
dered majority of the responsibilities, they
have received significant support from
students in Construction Management
Technology, Mathematics and Computer

* The principal author and co-author of this article

Figure 2.
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Sciences and Engineering Technology
programs in the UMES campus.  Weekly
meetings of the group supervised by fac-
ulty at UMES, NASA Engineers and
Safety Officers are helping to keep the
project on track. Besides project planning,
design, analysis, and manufacturing to
design specifications, the students are
learning to work in a multi-disciplinary
team. This is considered to be a critical
skill for success in the professional world
in the new millennium 10 and is also
strongly emphasized by the Accreditation
Board of Engineering and Technology
(ABET Criteria 2000) 1,2

The highlights and objectives of the
project can be described as follows:

• Improve retention in SMET cur-
ricula for minorities and economically
disadvantaged students under an expe-
riential and active learning4,5 frame-
work.
• Complement and reinforce knowl-
edge provided in classroom settings.
• Boost student motivation and im-
prove study habits.
• Integrate some of the project activi-
ties with pre-college enrichment pro-
grams to assist recruitment.
• Introduce students to career path-
ways at NASA and provide a resume-
building experience that is likely to be
considered favorably by NASA and
other employers.
• Stimulate development of skills
necessary in the workplace (such as
ability to perform in multidisciplinary
teams, project planning and execu-
tion11, conflict resolution skills 12 and
leadership skills).
• Provide avenues for faculty to de-
velop interdisciplinary undergraduate/
graduate research projects involving
applications of remote sensing technol-
ogy to the broad field of earth system
science.
• Participation of NASA GSFC’s
Wallops Flight Facility engineers and
safety officers in an active advisory
capacity.
• Implementation of ideas delineated
in a memorandum of understanding be-
tween University of Maryland Eastern
Shore (UMES) and NASA GSFC.
• Provide opportunities for develop-
ing junior/senior design projects for
Engineering/Engineering technology
majors as well as thesis topics for stu-

dents in the graduate programs offered
in the Department of Mathematics and
Computer Science and the School of
Agriculture and Natural Sciences at
UMES.

VI. Project Implementation
With the guiding principles established,
the group proceeded to identify specifi-
cations for parameters associated with
critical items that needed to be purchased.

Blimp, tether, winch, camera, filters,
ground support equipment, telemetry
equipment, weather monitoring equip-
ment and other necessary items were all
identified by student teams under super-
vision from faculty and NASA Engineers
and Safety officers participating in the
project.  The World Wide Web and
manufacturers catalogs were extensively
used to identify each item.

The first item to be identified was the
blimp. With due regard to budget and
space considerations the project team
decided to purchase a 21ft. long blimp
with a diameter of 7 ft. Students did cal-
culations to verify that when the blimp is
filled with helium, it would give a lift of
approximately 16 lbs. as given in the
manufacturer’s data sheet.  Archimedes’
principle was discussed with the students
before they did the calculations. Some of
the students were getting exposed to the
same concepts in the Physics course and
could readily relate learning in classroom
to real world situations. Since education
is one of the major goals of this project
along with exploratory research, when-
ever appropriate such discussions were
encouraged during the weekly meetings.
The choice of the blimp was determined
by the lift, the space constraints and the
budget. The identification of the blimp
laid the groundwork for obtaining the
specification for the blimp-shed as well
as the gondola or the payload that would
carry the camera and transmitters for re-
mote imaging. At this stage a team of stu-
dents in the “Construction Management
Technology” program proceeded to de-
sign and construct the blimp shed to house
the blimp under the supervision of a fac-
ulty member in the program. The shed
development proceeded in parallel with
the other design, identification and pur-
chasing activities described below.

After some brainstorming the project
team decided to limit the payload to 6-7
lbs. so as to save enough buoyant force
to accelerate the blimp rapidly as it went
up to 2500 ft. The weight of the tether
was also taken into consideration. The
tether selection was based on the weight,
the diameter and the load carrying abil-
ity.  In consultation with an appropriate
vendor, the tether selected was 0.07 in.
in diameter, 0.14 lb/100 ft weight and 750
lb. of allowable breaking/tearing force
which was sufficiently higher than the
calculated load due to the combination of
buoyant force and wind force under se-
vere weather conditions. The tether diam-
eter enabled the students to estimate the
spool dimensions for the winch. For the
initial phase, it was decided to raise the
blimp to a height of 500 ft. An appropri-
ate manual winch was selected for this
purpose. Since weather plays a critical
role in determining whether conditions
are appropriate for flying weather moni-
toring equipment were also identified.
Besides function and availability, size and
weight considerations were critical in the
selection of the cameras and transmitters
since these items were the most essential
components of the payload. The power
requirements were also part of the selec-
tion process since the power supply for
these items also had to be carried on the
payload. The project team made a deci-
sion to use rechargeable Nickel-Metal
Hydride (NiH) cells for the power sup-
ply for a flight time of approximately 2
hours.  For the initial phase the team de-
cided to fly two cameras with their indi-
vidual transmitters. The power require-
ments for these units coupled with the
estimated time of flight allowed students
to calculate the number of NiH cells rated
at 1.2 volts each, necessary to perform
the task. The selection of the receiver/
parabolic antenna was based on compat-
ibility with the transmitters. Ten filter
ranges that split the visible spectrum into
ten frequency bands were chosen for fu-
ture experimentation with multi-spectral
imaging. Student teams assigned to the
task identified the vendor for the filters
and the ranges in consultation with UMES
Natural Science faculty members. The
ground support equipment consisted of a
cart to attach the parabolic antenna ap-
propriately directed to the transmitters,
the receiver unit, the TV-VCR Combo
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unit and the power supply for these units.
A “Critical Design Review” was con-
ducted at this stage before proceeding
with the purchasing. Faculty members
from various SMET programs, NASA
Engineers and Safety officers critically
reviewed the items that were identified
by the student teams and the design con-
sideration associated with them. Federal
Aviation Administration (FAA) regula-
tions13 were raised at this review meeting.
Some safeguards that needed to be built
in to destroy the blimp if it were to es-
cape the tether were discussed. The safety
features that have been included in the
project to comply with the FAA regula-
tions have been discussed in a separate
section.

As identified items were requisitioned
through the UMES procurement depart-
ment, student teams concentrated on de-
signing the structure for the payload, elec-
trical system and the layout of the com-
ponents within the payload structure.
Students decided to build the structure in
the form of a truss out of balsawood (See
Photograph [1]). The load on the struc-
ture was not significant, hence the space
requirements for the housed items which
included the two cameras, two transmit-
ters, the power supply, switches and wir-
ing arrangements were primarily consid-
ered. Other factors that were also taken
into consideration in determining the
shape and size of the structure, were, aero-
dynamic stability and ease of attachment
to the blimp.

Each of the two transmitters draws 0.25
and each of the two cameras draws 0.12
resulting in a total amperage of 0.74
( 2*0.25 (transmitters) + 2*0.12(cameras)
= 0.74). The battery pack consists of 10

NiH batteries each with 1.2 Volts. They
are wired within a pack in series with one
another and shrink wrapped together. The
battery pack can supply the necessary
current and last for more than two hours
while maintaining a bus voltage of 12
Volts. Although NiH batteries are less sus-
ceptible to problems associated with
memory as compared to Nickel Cadmium
(NiCad) batteries, they can be damaged
due to overheating during charging. To
avoid this problem, a small thermistor
was taped to the pack to monitor the tem-
perature. This allows immediate discon-
tinuation of the charging process as soon
as a sharp change in temperature is no-
ticed, signaling that the pack has been
fully charged.

Two main areas were allocated on the
gondola. One was dedicated to the power
distribution and the other was utilized for
the items that used the power. The power
distribution portion of the electrical sys-
tem consists of the wiring, current sens-

ing, batteries and switches. The switches
are blade type and are mounted in a small
enclosure. Six switches are used in all,
one for each camera and transmitter, one
master and one for the GPS unit that may
be added later. The switches are used to
connect and disconnect supply power to
individual components and to switch be-
tween sources internal and external.

The power distribution system consists of
a main board that is used as a junction
point between the umbilical, switch box
and the various components. It houses the
discrete components that are used to regu-
late and alter the voltage coming in from
the battery when appropriate. The circuit
diagram for the electrical system is shown
in Figure [3]. Some portions of this cir-
cuit are currently unutilized. Photograph
[1] shows a picture of the complete gon-
dola with all electrical components. It also
shows the tether lines for attaching to the
blimp.

  Thermistors are small bits of inexpensive semiconductor materials with highly temperature sensitive
   electrical resistance.

Photo 1.

Figure 3.
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VII.  FAA Regulations
       and Safety Measures
The commercially available 21 foot teth-
ered blimp is typically operated in accor-
dance with Federal Aviation Administra-
tion (FAA) rules and guidelines, specifi-
cally Federal Aviation Regulations (FAR)
Part 101 “Moored Balloons, Kites, Un-
manned Rockets and Unmanned Free
Balloons”13 outlining limitations regard-
ing the time of day, and maximum alti-
tude of operations. FAR Part 101 also
stipulates the use of a “Rapid Deflation
Device” that will automatically deflate
the blimp if it were to “escape from it
moorings”. The blimp manufacturer pre-
installs a “Seam Splitter” system that
opens a large hole in the blimp envelope
if it were to reach an altitude significantly
higher than normal – typically between
10,000 and 20,000 ft. This Seam Splitter
is quite simple, relying on atmospheric
pressure reduction with increasing alti-
tude. The run-away blimp expands as it
ascends, resulting in an increase in the
circumference of the envelope. This in-
crease in circumference causes a pair of
lines attached to the blimp’s surface in
the vicinity of a seam, to create opposing
forces that cause a large hole for rapid
venting of Helium. The operation of this
system has been verified in tests con-
ducted at NASA GSFC WFF.

To further enhance the reliability of com-
pliance, a second system was added to the
UMES-AIR blimp for redundancy. This
second system, an active “Blimp
Blower”, uses a barometric switch that is
set before flight to a pre-determined alti-
tude of 5000 ft above the surface. The
barometric switch closes at this predeter-
mined altitude, and allows current to flow
from a Ni-Cad battery pack through a Ni-
Chrome wire filament. This filament
heats up and melts a hole in the blimp,
allowing the Helium to escape resulting
in a loss of buoyancy. Activation time is
a few seconds, and the system requires
less than 5 amps of current to function.
This system has been developed in col-
laboration with the manufacturer, and is
also in use at NASA GSFC WFF.

VIII. Accomplishments
The first flight of the blimp was con-
ducted in April 2000 without the payload
but with the appropriate safety measures,

so that the participating students got some
experience with filling the helium and
raising and lowering the blimp. The blimp
shed had been completed by this time by
the Construction Management Technol-
ogy student team. They built the shed as
a class project for the spring semester of
2000.  The inflated blimp could be stored
in the shed after it was lowered. This
avoided deflating the blimp for storage
purposes and allowed helium that leaked
over a period of time from the blimp to
be topped off during subsequent flights.
Photograph [2] shows the completed
blimp-shed.

The blimp was flown with the payload
and all necessary instrumentation for the
first time in July, 2000. During this
launch, one color camera was used to ac-
quire images from the blimp and trans-
mitted to the ground to be received, dis-
played, and recorded on the television
videocassette recorder unit included in the
ground support equipment. Photograph
[3] shows the ground support equipment

housed on a wheeled cart. Photograph [4]
shows the television monitor displaying
a remote image that is being transmitted
live from the payload on the blimp. This
flight date overlapped with the NASA
supported Summer Engineering Bridge
Program 14 at UMES allowing prospec-
tive freshmen to be exposed to the project.
Photograph [5] was taken during this
launch.

The third launch was conducted in No-

vember 2000. Photograph [6] was taken
during this launch. Both a color camera
and a monochrome camera were flown
on the blimp on this day. Although the
color camera successfully transmitted the
remotely acquired images from the blimp,
the transmission from the monochrome
camera ran into some glitches. A filter
changing device designed and developed
by a student participant was flown on this
flight. The filter changer could be acti-
vated remotely from the ground to change
the filters in front of the monochrome
camera to acquire images with different
pass-bands. The transmission problem for
the monochrome images is currently un-
der investigation.

Students worked in performing various
tasks during the launches. A NASA engi-
neer, who is also the co-author of this
paper, supervised the student teams dur-

Photo 2.

Photo 3.

Photo 5.

Photo 4.
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ing all launches.

All the launches conducted so far used
the manual winch with 500 ft. tether line.
Photograph [7] shows the winch mounted
to the back of a pick up truck during one
of the launches. Photograph [8] shows
members of the UMESAIR team attach-
ing the gondola to the blimp via the
winch. Photograph [9] shows the blimp
with the gondola ascending upwards.

The students have also presented the
progress of the project at two conferences.
At the HBCU retention summit in Ocean
City, Maryland in March 2000 a signifi-
cant number of students gave a team pre-
sentation with the primary author of this
paper. Photograph [10] shows one of the
team members giving portion of the pre-
sentation at the summit.  At the Joint Mi-
nority University-Space Interdisciplinary
Network (MU-SPIN) 10th Anniversary
Users’ Conference and the Minority Uni-
versity Research and Education Division
(MURED) 2nd Annual Education Confer-
ence in Atlanta Georgia, in September
2000 one of the team members presented
the project on behalf of the entire group.
Her presentation was judged to be the best
presentation at the conference. Both these
presentations are available online15,16 for

the funding from NASA has primarily
provided for the equipment the USM sup-
port is directed towards student stipends
and summer internships. Seven under-
graduate students were hired in the sum-
mer of 2000 to work on the project. Sig-
nificant progress was made over the sum-
mer. At the end of summer, the students
also got an opportunity to present the
project to a group of visitors from NASA.

IX. Future Plans
The project has significant merits both
from the educational and scientific per-
spectives. The immediate future plans
include flying the blimp with both a
monochrome and a color camera with the
filter changing arrangement and transmit-
ters appropriately functioning. Image
analysis has been started, however, more
attention needs to be devoted to this area
to identify the capabilities of the software
packages that have been identified for the
purpose.  Photographs [11a]  and [11b]
shows a sample image obtained from the
instrumented blimp from a height of 500
ft. over UMES campus and its corre-
sponding analysis using Multispec8 to
determine the percentage of the image
that is green. Similar analysis using re-
mote images at appropriate locations can
lead to useful information regarding land
use patterns.

Also, a hydraulic winch has been ordered
which is being custom built for the project
with a spool capacity of 2500ft. This will
enable the project to meet its proposed

Photo 6.

Photo 8.

Photo 9.

Photo 7.

Photo 10.

Photo 11a. Photo 11b.

CLASS DISTRIBUTION FOR
SELECTED AREA

# Class Samples %
1 green 176407 50.4
2 not green 173513 49.6

Total 349920 100.0

End maximum likelihood classification
1 CPU seconds for classification.

17:55:06

the interested reader. Students are also
preparing a webpage for the project. The
URL for the site is http://www.umes.edu/
umesair.

The University System of Maryland
(USM) has provided additional support
to the project for its scientific scope and
promise for involving and retaining stu-
dents by way of active learning. While
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objectives. While the manual winch per-
formed adequately for 500ft. launch, the
hydraulic winch is being designed to re-
tract the blimp within 20 minutes from a
height of 2000ft.

Investigations are underway for using
GPS (global positioning system) in con-
junction with UMESAIR project. One of
the several uses of the GPS unit will be
to ascertain the precise height and coor-
dinates of the blimp as it ascends.

Discussions are underway with Natural
Science faculty members at UMES and
NASA scientists to refine the scientific
objectives of the project and develop a
strong research agenda. Significant atten-
tion continues to be paid on the educa-
tional objectives for the students as well.

X. Learning Outcomes
The project has provided a platform for
application of knowledge and comple-
ments formal education efforts that go on
in classroom environment.  The format
allows students to conduct active re-
search, cultivate leadership and learn co-
operatively. It allows integration of “soft
skills” as well as “technical skills” to pro-
vide a holistic learning environment. The
learning outcomes for the project can be
summarized as:

• Ability to apply knowledge of math-
ematics, science and engineering;
• Ability to work in multi-disciplin-
ary teams;
• Ability to integrate knowledge from
many different fields;
• Ability to design a system, compo-
nent or process to meet desired needs;
• Improved skills of utilizing internet
technology for information gathering
and information dissemination;
• Exposure to modern software tools
for image processing, remote sensing
and Geographical Information System
(GIS);
• Improved critical thinking skills;
• Experience with project planning
and execution;
• Improved communication and pre-
sentation skills;
• Exposure to NASA’s Earth Science
and Aerospace research.

It may be worthwhile noting that the
learning outcomes for the project are not
only consistent but parallel the educa-

tional “outcomes” proposed by ABET in
their Engineering Criteria 2000.

XI.  Impact on Student
      Retention and Motivation
The project promotes student learning by
motivation rather than by imposition.
Since there is no direct influence on their
grades the students cooperate more effec-
tively in the project. While retention of
students has a lot of factors that contrib-
ute to it, the, involvement with the project
is certainly a contributing factor. The
impact on student motivation and reten-
tion may be summarized as follows:

• Student teams and student leader-
ship have moved the project forward
with guidance from faculty and NASA
engineers and officers. Twenty to
twenty-five students have regularly
participated in group meetings (includ-
ing a critical design review) on all
working Fridays subsequent to partial
funding of the project by NASA GSFC
in October 1999.
• Faculty members are getting an op-
portunity to observe student perfor-
mance in an active learning environ-
ment. This is providing an additional
dimension for evaluating student abil-
ity and performance that is likely to
improve retention of students with
poor “test-taking” skills.
• The “out of class room” informal
setting of the project is allowing stu-
dents to learn according to their indi-
vidual “learning styles”.
• Involvement with the project is al-
lowing students to get exposed to ca-
reer opportunities at NASA.

XII. Limitations in Current
      Effort
Although informal discussions with stu-
dents and the accomplishments of the
project show that the desired learning
outcomes have been strongly influenced,
little effort has been devoted in appropri-
ately assessing the learning outcomes
using tangible measures.  More effort will
be devoted to align activities undertaken
in the project with the educational re-
search paradigms that have provided the
basis and motivation for the project.

Significant effort has been devoted to the
“hands-on” aspect of the project. While

involvement in the “hands-on” effort has
certainly benefited the students in terms
planning, teamwork, purchasing compo-
nents, component integration and initia-
tion into NASA’s strategic enterprises in
earth and space sciences, the analysis and
evaluation aspects are only beginning to
get integrated with the project activities.

With progress of the project scheduling a
common time for all interested partici-
pants to meet and discuss the status is
becoming more and more difficult.  In the
long run it may be necessary to combine
physical meetings with chat room ses-
sions and other internet based interactions
over the electronic medium.

Authors plan to integrate activities to ad-
dress these limitations in the future. In this
regard the principal author of this paper
is planning to integrate image analysis
efforts with one of the courses he plans
to offer to the engineering and mathemat-
ics and computer science students in the
future. Also, the co-author of the paper
and NASA administrators are providing
support and encouragement for the par-
ticipating students to spend summer
months at NASA centers as interns to
broaden their exposure and research
skills. Discussions are underway with
web development team to come up with
a bulletin board for posting information
for the project.

XIII. Conclusion
The UMES-AIR project is providing a
valuable learning experience to pre-domi-
nantly minorities and economically dis-
advantaged students in the SMET cur-
ricula at UMES. The ‘out of classroom’
active learning framework is allowing the
involved students to learn according to
their individual learning styles. Initial
enthusiasm among students is encourag-
ing and is an indication of improved mo-
tivation level.

The project has also allowed UMES fac-
ulty members to gain an exposure to the
growing field of remote sensing. It is
hoped that this will provide a platform
for the faculty members to collaborate on
exploratory research efforts, other appli-
cations and educational projects that will
utilize the technology and infrastructure
that is being developed with the progress
of the project.
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