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INTRODUCTION 
Central State University has been conducting a Summer Transportation Institute (STI) 
since 2000 with the support of the Federal Highway Authority (FHWA) and the Ohio 
Department of Transportation (ODOT).  Typically about twenty high school students 
from Grades 9-11 are brought for a four week institute where they learn about different 
modes of transportation, career opportunities and the basics of physics and mathematics.  
Professionals from external agencies associated with transportation teach the elements of 
their professional work for the students and encourage them to consider careers in 
transportation.  We also teach them civil rights aspects and renewable energy applications 
in transport. 
 
For the Year 2008, the STI was held from June 22 – July 16. 
 
 
PROJECT FOCUS 
The Central State University focuses on enhancing the content of the Summer 
Transportation Institute (STI) by using educational technology tools such as SMART 
BOARD and by adding a GPS component for the curriculum.  The STI was initially 
attended by 29 students from grades 9-11 interested in careers related to transportation. 
 
 
ACCOMPLISHMENTS 
Equipment Purchase and Use of Equipment: 
We purchased 23 Garmin GPS Units, 3 lap top computers and two Smart Boards to be 
used for the STI. Two of the laptop computers were used in conjunction with the Smart 
Boards. Smart Boards enabled projection of presentation materials from the computers. 
One lap top was made available to Dr. Kandiah, the faculty coordinator for the program 
to enable him to prepare for the instructional materials. This was also loaded with the 
Smart Board Software. The Garmin GPS units were used in the instruction in the STI 
program. 
 
 Interactive Smart Boards along with the software loaded in the computers allows the use 
of board screen by the presenters instead of mouse cursor and making notes on the 
presented material on the board interactively.  This enhanced the instructional delivery in 
the program. The STI involves the students presenting their capstone projects using MS 
Power Point program. The computers and the Smart Boards were used for practicing their 
presentations on the last day of the program as well. 

 



 
Use of Smart Board and Computers for the STI 

 
Enhancement of the Summer Transportation Institute with the Addition of GPS 
Curriculum 
The Annual Summer Transportation Institute funded by the Ohio Department of 
Transportation was held from Jun 22nd, 2008 – July 16, 2008. With the support from the 
Ohio Transportation Consortium, we included a curriculum in the use of GPS units. 
Nearly 30 high school students in grades 9-11 from different parts of the US attended the 
Summer Transportation Institute. The following aspects of GPS units were taught for the 
students: 

• General Coordinate Systems 

• Finding location coordinates of points of interest 

• Tracing paths 

• Reaching given location using GPS 

The curriculum was based on the SATELLITES Workshop held by University of Toledo 
for Earth Science Teachers. 
 



 
Introduction to GPS Class Room Instruction 

 
 

 
GPS Field Exercise 

 
 
 



 
GPS Treasure Hunt Exercise 

Summer Transportation Institute Schedule for July 03, 2008 
 

Schedule Indication GPS Curriculum 
 

DAY 
 

TIMES  ACTIVITIES

07/03/08  
Thursday 
 

7 :30am – 8:30 am 
 
8:30 am – 9:00 am 
 
9:00 am – 12:00 pm 
 
 
12:00 pm – 1:15 pm 
 
1:30 pm - 4:15 pm 
 
4:15 pm-4:45 p.m. 
 
5 pm – 6 pm 

Breakfast 
 
Open Discussion  
 
Introduction to Global Positioning Systems 
(GPS) & GPS Lab  Activities 
 
Lunch 
 
Wright Paterson  Air Force Museum 
 
Travel Back to Campus 
 
Dinner 

 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

DETAILS OF THE GPS CURRICULUM INSTRUCTION FOR STI 
 
 



Appendix – Report on GPS Training – STI Workshop 
 
 
The GPS  training  for  the STI  students was held on  July 3rd, 2008  from 9:00am  to 12:00pm.   First,  the 
theory behind  the GPS was presented with  the aid of  the hand out  (see pages 2 and 3).   Workshop 
participants were divided into twelve groups, and each group consisted of two people.  Each group was 
given  a GPS  unit  of Garmin GPSMap®  60CSx model.    A  class  demonstration  of  the GPS  equipment, 
Garmin GPSMap® 60CSx, was done by Dr. Kandiah with the assistance of Dr. Yedes Adou and Mr. Lemi 
Laki.  Two pages of the quick start guide (see pages 4 and 5) of the equipment were handed out to each 
group for its reference during the field work. 
 
Training was  followed by description of the  field exercise  (page 6). This  field exercise, titled “Treasure 
Hunt” was inspired by the training exercise used in the SATELLITE workshop held at CSU, and described 
in the latter part of this report.  A thirty minute field demonstration of the GPS unit on its main features 
with dummy targets was conducted by Dr. Kandiah with the assistance of Dr. Adou and Mr. Laki. 
 
“Treasure Hunt” Exercise:  Two “treasure troves” (‘Ruby trove’ and ‘Emerald trove’) were given to each 
group; a water cup with golden sand marked with green marker of the group number and ‘F(irst)’ was 
used as an  ‘Emerald  trove’ and a water cup with  red  letters of  the group number and  ‘S(econd)’ was 
used as a ‘Ruby trove’.  Each group was asked to hide its troves in two different locations in the vicinity 
of  the McLin Building, CSU with  the coordinates recorded  in  the GPS.   Once  the “hiding process” was 
completed,  the GPS equipment was  collected  from each group, and  randomly distributed  to another 
group.   Once all the groups received a GPS unit with records, they were sent at the same time to find 
and bring the hidden treasures.   They were also asked to record their tracking during the search using 
the GPS units.  The group that first brought the troves was announced as the winner. 
 
In the exercise,  it took approximately seven minutes for the winning group to bring the hidden troves, 
and twenty minutes for the last group to get them.  No group failed in its search and no trove was taken 
by any pirate before the designated group found its target.  In addition to Dr. Kandiah, Dr. Adou and Mr. 
Laki, student counselors assisted and guided the participants  in the exercise (page 7 shows the sample 
Treasure Hunt worksheet used, page 8 shows the worksheet with the exercise records, and pages 9 and 
10 present photos taken during the process).   After all of the groups found their target troves, a class 
discussion was held for students to share their experiences and for the instructor to evaluate the goals 
of the exercise. 
 
The  students were generally happy about  the exercise, which  taught  them  the principles of  the GPS.  
(The last group was disappointed when it could not fine one of its target troves at the marked location 
on  the ground; however,  they  finally  found  it hanging on  the  tree.   Certainly,  those  two participants 
were not happy for some time.)  Although some in the class had previous experiences with using GPS in 
their cars, they seemed to be happy about understanding the principles behind the GPS technology.  The 
competitive nature of the exercise helped keep them working with a keen interest. 
 
I wish to thank Dr. Kevin Czajkowski, University of Toledo, for giving permission for using his SATELLITE 
workshop training materials for designing our exercise. 
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 GPS TheoryGGPS Theory

Overview of GPS  
Give students an overview of GPS technology 
including, what the GPS constellation is and how 
GPS units receive signals and determine the 
user’s position. 
 

GPS constellation 
 

 
Courtesy of www.nasa.gov 

 
• Department of Defense developed, 

worldwide, satellite-based radio 
navigation system  

• Consists of 24 operational satellites 
• Provides specially coded satellite 

signals that can be processed in a GPS 
receiver, enabling the receiver to 
compute position, velocity and time 

• Four GPS satellite signals are used to 
compute positions in three dimensions 
and the time offset in the receiver clock  

• Each GPS satellite orbits the Earth twice 
a day 

• Each satellite transmits signals to Earth 
• GPS receivers measure the time 

between when satellites sent a signal 
relative to the GPS receiver receiving 
the signal 

• Tells how far away the satellite is 
• Signals from several satellites will give 

accurate results 

Trilateration 
Explain the concepts of trilateration – the means 
of finding a position using 3 or more points of 
reference.   
 
For example, in 2-dimensional space, someone 
can tell you that you are 50 miles from 
Cleveland.  If that is your only point of reference 
then if you draw a circle with a radius of 50 miles 
then you may be anywhere on the circle.  This 
can include, the middle of lake Erie, Canton and 
Sandusky. 

 

If, however, you are also told that you are 100 
miles from Columbus, then if you draw a circle 
around Columbus that has a radius of 100 miles, 
that circle will intersect the first circle at 2 points, 
in this case at Sandusky and Massillon.  A third 
point of reference is needed. 
 

Cleveland

50 miles
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By adding one more point of reference, for 
example, your location is 85 miles from 
Pittsburgh, then it is possible to determine where 
you are, as this last circle will intersect the other 
2 circles at one point.  The example used places 
us in Massillon. 
 

 
 
GPS uses the same trilateration principal when 
detecting signals from a GPS satellite. 
 

Ensure students can read latitude 
and longitude 
Either get students to located places on a 
topographic map, or use Google Earth to find 
locations.  Note that in Google Earth, under 

“tools” and then options, you can change the 
coordinate system to display digital degrees.  
Also under view you can switch on the latitude 
and longitude grid.  Demonstrate how the 
numbers increase and decrease as you move 
north, south, east and west. 
 

Cleveland 

50 miles 

100 miles 

Columbus 

Massillon  

Sandusky 

Pittsburgh 

85 miles 

Cleveland 
50 miles 

100 miles 

Columbus 

Massillon 

Sandusky 

RKandiah
Note
Accepted set by RKandiah

RKandiah
Note
Completed set by RKandiah
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GPS Exercise 

This entire part of the exercise is held outdoors 

Introductory Exercise 
 
Have all students switch on GPS units and 
navigate to the “satellites” page.  The satellites 
page shows all the satellites that the GPS unit 
should be able to detect as well as the 
coordinates of the location, and the accuracy (in 
the window below it is 10ft). This will be 
displayed in meters if the units were set up as 
instructed. 
 

 
In order to see that direction you are moving in, 
simply hold the GPS up and start walking.  You 
will see the coordinates changing with every 
second or third step.  By looking at how the 
coordinates are changing you can tell what 
direction you are moving in.  For instance, as the 
latitude increases, you can tell you are moving 
northward.  As it decreases, you are moving 
southward. Since we are west of Greenwich, as 
the longitude increases you are moving 
westward; as it decreases you are moving 
eastward. 
 
This simple exercise quickly gives students a 
sense of direction relative to the coordinates 

 

 

 

Hand out treasure hunt worksheet 
and commence the hunt 
Once students are divided into groups, hand 
each group a worksheet with the coordinates 
and accuracy readings.  Let them know what 
they are trying to find (e.g. lizards, snakes etc).  
Give students a set time to be back (typically 30 
minutes from the start but this depends on how 
many items they are looking for).  Students must 
retrieve the items to prove that they found the 
locations of the coordinates 
 

 

RKandiah
Note
Accepted set by RKandiah

RKandiah
Note
Accepted set by RKandiah

RKandiah
Note
MigrationConfirmed set by RKandiah
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GPS treasure hunt 
Worksheet 

 
 
Names of those “finding” treasure  

TEAM NAME__________________   

Individual names 

___________________________  ____________________________ 

___________________________  ____________________________ 

___________________________  ____________________________ 

       Time used:___________________ 

       # of items found:______________ 

 

item 1: Lat.______________ Long._____________ Accuracy ______ 

item 2: Lat.______________ Long._____________ Accuracy ______ 

item 3: Lat.______________ Long._____________ Accuracy ______ 

item 4: Lat.______________ Long._____________ Accuracy ______ 

item 5: Lat.______________ Long._____________ Accuracy ______ 
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Group No.    Names  Placed Trove No.  Found Trove No.  Time (min) 
1  Nicole & Blake  10  9  9 
2  Jason & Danielle  4  5  12 
3  Quincy & Brian  12  15  14 
4  Tiana & Chris I  11  7  7 
5  Da’Sounta & Chris II  1  3  11 
6  Da’Vounta & Luis  7  18  16.5 
7  Mark & Dalton  8  8  10.5 

8  David & Da’shante  6  4  20 
9  Tonica & Darrian  3  12  12 
10  Anthony & Jordan  9  11  12 
11  Robert & Mia  2  16  10 
12  Taneah & joe  5  14  7.5 
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