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ABSTRACT:
United States Defense forces have been commissioned all over the globe, in order to prevent terrorism against the US and her citizens.  In this endeavor, several defense personnel stay oversees, away from their families, and their educational and professional opportunities, primarily to serve our country.  It is the responsibility of the United States to provide opportunities for these personnel, to help them complete their interrupted education, and better themselves with higher qualifications and skills.  The modern society is fast tending towards high technology and engineering.  Research work I being carried out at the Electrical and Computer Engineering Department of Florida International University, Miami, Florida, USA, in the development of  GEEP-USDF. This  will be remote and network based, secure, efficient, interactive,  and safe learning environments in Engineering Education, to serve the  remote  students from the Defense Forces of the United States, This will lead to the Virtual Engineering Class Room Environment (VECR),  and will serve the  individuals who can not attend the  traditional class rooms and laboratories for their engineering education. Any Engineering Education is based upon the hands on laboratory experimental experiences, which are not accounted for in distance learning education schemes currently available.  However, the FIU research team will also develop  and standardize  a  Remote Learning and Laboratory Center (RLLC) methodology,  and will be interfaced to the VECR.  The integration of VECR and RLLC will lead to the Globalization of Engineering Education Program  capability for the United States Defense forces (GEEP-USDF).  In addition to the Defense Forces,  other  defense related  government agencies and  US corporations around the globe, can take advantage of this  GEEP-USDF methodology   to obtain their engineering education very efficiently[1][2][3].  This will also serve the  disabled veterans, who can not come to the campus class rooms and laboratories, but can continue their education through the remote GEEP-USDF.  Also, it will provide a methodology for  life long learning opportunity for the Defense Personnel. 


United States Homeland Security has become extremely important during the present day global instabilities and acts of terrorism.  While providing the opportunities for US citizens to obtain their engineering education, irrespective of their location (locally, nationally or globally) through the  GEEP-USDF, any remote access learning schemes will strictly follow the Department of  Homeland (DHS) Security Guide Lines [4][5].


The GEEP-USDF research team at FIU will develop the methodologies such as the interactivity in engineering education, and associated procedures and courseware,  to suit the educational objectives of the engineering programs, while giving full emphasis to motivate the students to complete their engineering education.  Continuous feedback will be obtained from the student body and the employers to improve the methodologies to help the student body to successfully obtain their degrees.    The research team will maintain close contact with the area Defense Establishments,  and involve the prospective engineering students to the respective academic and research activities.   The research team will also maintain a close working relationship with the Center for Diversity in Engineering at FIU (Funded by Department of Education and NSF), in the development of the GEEP-USDF working model. The research team has chosen the areas of Electrical and Computer Engineering at the Undergraduate level,  for the model development of the GEEP-USDF, and the associated course-ware.   The concept of GEEP-USDF can be further extended for other  disciplines, and graduate programs.  It will also serve as a  show case for the Department of Defense. for other institutions to follow [5][6][7][8].


The minority participation in the US Defense Services, especially in the Engineering and High Technology areas  needs to be improved.  FIU is a minority institution itself, serving the Hispanic, African American, and the other minorities.  The research team will also involve faculty and the students from the  Miami Dade Community College (MDCC) with large minority enrolment, and   Florida Memorial College (FMC) which is a HBCU.    FIU has also obtained the Research 1 University status,  and is a lead institution in granting degrees (BS, MS, and Ph.D) for minorities.   Minority and women students will participate in this research project, thus developing an intellectual capital among the minorities, with  life long career in the engineering,  in the new 21st century [5][7][8].                      












2. GEEP-USDF SYSTEM ARCHITECTURE    

 The GEEP-USDF system under consideration will address the  issues discussed above, and provide a viable solution to the present day engineering education in promoting and retaining the engineering enrolments, and serve the  students in the local class room environment and remote environment equally. FIGURE 1 shows GEEP-USDF system under consideration  at FIU engineering laboratories [9][10][11].  The teacher’s end will have a computer work station, with interactive multi media (audio and video) capabilities, and multi purpose Web server The Remote Laboratory and Learning Module (RLLC), which is being developed at FIU and MDCC, consists of electronic components and systems which are the basic units for analog and digital experimentation in the Electrical and Computer Engineering disciplines.  The RLLC modules will be standardized, with proper interface to the work station, and will be made available for use by participating institutions and the students[12][13][14]. 

2.1 The Interactive Class room environment implementation 


As shown in FIGURE 1, the local class room environment with traditional students will consist of the Professor and student work stations connected through the Local Area Network (LAN).  The students can communicate with the professor through the normal means of raising hand and asking questions,  or through the work station interface.  The existing laboratory facilities are being currently used to test the methodologies.  A remote student, can log on to the Professor’s system in real time, using the Web Sharing schemes being developed at FIU.  Also, at the discretion of the professor, the local and remote students can interact with each other, using the video conferencing capabilities, which will be part of the GEEP-USDF system.  Currently, the system is being tested with limited capabilities and test sites [14][15][16][17].

2.2 Interactive Lesson Environment 


FIGURE 2 shows a Logic Design lesson taught in Computer Engineering discipline for undergraduate students.  The professor explains the concept of a Truth Table and 2 input NAND gate to the participating student body (locally or remote).  The professor then sends out a question to all the participating students, and requests their response.  When the response is received on his work station, the professor will provide immediate feedback to the students (while maintaining privacy of the students), as to whether it is correct or needs to be redone, or some other suggestions.  This kind of interactive feedback, will not only steer the engineering lesson(s) in proper direction, but makes the student body a part of the learning process in real time. As they are helped and corrected on a continuous basis,  this will build the confidence of the students to stay in engineering programs and obtain their degrees.     For larger class rooms (local and remote put together), several students can be grouped together for their group discussion, and provide a solution to the professor.  This will promote interaction among the students themselves, and provide a base foundation for a life long learning environment and a successful engineering career.   The grading process will be modified to credit the students properly for their interactivity, in addition to the examinations and home works and projects [15][16][18].

2.3 Interactive Laboratory Environment


Similar to the interactive lesson environment, the experiments can be done by the students on their RLLC module.  The RLLC module can be interfaced to the workstation, through the standard Universal Serial Bus (USB) or RS 232 interface.  The instructor will conduct experimentation at his end using the RLLC module.  The workstation will be used to generate the signals needed for the experimentation.  The obtained results from the experimentation will be again sent to the Web server, and will be shown to the participants.   The workstation will serve as signal generator as well as test equipment (such as an oscilloscope in typical electrical or electronics laboratory environment).   The students will send their experimental results to the instructor for evaluation, interactive feedback and grade [17][23][24][25].
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FIGURE 1: GEEP-USDF Interactive class room environment  (Courtesy: Montenegro)
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FIGURE 2:  GEEP-USDF Interactive Lesson Environment ( Courtesy: Zavaleta & Kodiparthi)

3.  GEEP-USDF COURSE WARE DEVELOPMENT (Wunnava, Yen, Barreto)


A lesson would be made up of a series of web pages and slides, with interactive audio and video.  A collection of lessons makes up a course.  The local class room students will listen to the teacher or through their respective workstations and headphones.  As the teacher end is in virtual broadcast mode through the interactive Web server, the remote students who logged on to the teacher server, would be able to view and listen to the teacher, as though it is a class room.  The teacher will be able to maintain virtual eye contact with the remote students.  Similar to a real class room environment, the students will be able to flag out a question to the teacher, and the teacher  will answer  the question.   The GEEP-USDF team has selected 3 undergraduate courses in Electrical & Computer Engineering disciplines  (First course in Logic Design, First course in Circuit Analysis, and First Course in Software Techniques), as the test beds at FIU. An interactive lesson for EEL 2880 Software techniques, introducing floating point numbers in a C and C++ programming lesson. is shown in FIGURE 3. The GEEP-USDF team will develop the course ware for these 3 courses.  The courseware consists of a CD, material on Web as sequential lessons and interactive questions, and examinations, to be initially used at FIU, MDCC, and FMC [18].

Professor to Students:  Concept on floating variables

/* Wunnava/Kodiparthi, Concept of floating point */

#include <stdio.h>

#include <math.h>

main()

{

    float a = 5.00, b = 7.00;


printf("\n Wunnava/Kodiparthi, Concept of floating point 7/7/2003");

    
printf("\n The result: sum of a and b is  %5.2f \n", a+b); 


return 0;

}

Results:

Wunnava/Kodiparthi, Concept of floating point 7/7/2003

 The result: sum of a and b is  12.00 

Professor to students interactive assignment:

In ten minutes modify the above program to compute the product of a and b

 and subtract b from a,  and provide the program and the result


Interactive response from student to the professor

/* Response from Jaime to Prof Wunnava/Kodiparthi 7/7/2003 */

#include <stdio.h>

#include <math.h>

main()

{

float a = 5.00, b = 7.00;

printf("\n Response from Jaime to Prof  Wunnava/Kodiparthi 7/7/2003 ");

 printf("\n The result: Product of a and b is  %5.2f", a*b); 

 printf("\n The result: Subtracting b from a gives  %5.2f ", a-b); 

return 0;

}

Results:

     Response from Jaime to Prof  Wunnava/Kodiparthi 7/7/2003

      The result: Product of a and b is   35.00

       The result: Subtracting b from  a  gives    -2.00

FIGURE 3:  Sample interactive lesion in C programming for GEEP-USDF: (20 minutes total time)

4.  INTERACTIVE MULTIMEDIA WEB PLATFORM (Barreto, Wunnava,Yen )

The GEEP-USDF project will include components that will use the concepts of Dynamic Web Sites and the involvement of relational database management systems to provide interactivity and feedback to students through the learning process. A static web page is displayed to the viewer always in the same way, regardless of the identity or interest of the user. It’s structure is determined completely at the moment of its design, and remains fixed until the web developer re-designs it. On the other hand, a dynamic web page is only partially designed up-front, and is left with the capability of completing its design “on-the-fly”, just before it is sent from the server to the station where the viewer is browsing through it. Most importantly, it may include in its effective rendition information provided by the viewer or dynamically retrieved from a database, perhaps in response to information provided by the user.

We often use dynamic web pages. Typically they are displayed in response to the submission of an HTML (Hyper Text Markup Language) form. Specific examples of the application of dynamic web pages include the use of on-line reservation systems and on-line catalogs, in which we obtain the display of lists of items that fulfill some certain characteristics after we establish in an HTML form what those characteristics should be.   In the context of this GEEP-USDF project, dynamic web pages will be used to continuously assess the understanding that the student is having of the material presented in the several modules that have been described in the previous sections. The dynamic pages will interact with students, providing instantaneous feedback about their level of comprehension of the topic just discussed [19][27].

4.1  New and Self Contained Information

Every time a moderate amount of new, self-contained information is presented to the student, it will be followed by an Interactive Review Module (IRM). These modules will consist of multiple-choice questions. For each question, the dynamic web pages will display the question and the several potential answers, ordered randomly, in an HTML list of “radio buttons”. When the student selects his/her answers and submits the HTML form with them, a new dynamic web page will be created, in a new browser window. This new window will contain a list of entries of the following type, one for each of the questions asked [19[20].

· A re-statement of the question asked  and  re-statement of the answer chosen by the student

· A statement of what the correct answer is, with a cross icon, to indicate, if the answer was correct. A brief paragraph explaining the correct answer would also be given.

· An HTML link that would take the viewer to the portion of the explanation most closely related to the correct answer (If followed, this HTML link would open the HTML page corresponding to the explanation, displaying the section most closely related to the correct answer in a new browser window, to prevent it’s removal from the screen.  

The interaction sequence for each one of the questions of these IRMs will take place as shown in  FIGURE 4. The functionality described will be supported by a relational database that will contain records with the following fields:

· Question index number and question statement

· Number of available answer choices, N;   Answer 1, Answer 2 , …. Answer  K

· Index of the correct answer, K,  1 < K< N, and Brief explanation paragraph

· URL string for the explanation web page containing information related to the question
The Active Server Pages (ASP) technology, included as part of Microsoft’s  Internet Information Server (IIS) infrastructure will be used to implement the creation of the required dynamic web pages. This is a relatively simple and affordable platform for the implementation of the concepts discussed. ASP can interact with virtually any database management system (DBMS) through the Open Data Base Connectivity (ODBC) infrastructure, also available through the Windows operating system [21][23].



Figure 4:  Web based interaction sequence in the GEEP platform

Figure 4:  Interactive Web platform for the GEEP-USDF system model

The ODBC infrastructure makes it possible to interact with diverse database management systems, such as Access, Oracle, etc., through a common language: the Structured Query Language, SQL [27].

4.2  GEEP-USDF Web Examinations  (Barreto, Yen, Wunnava)


GEEP-USDF  will also introduce the concept of Web based exams, with high security.  The exam will be posted on the teacher’s Web server,  and  the students can access it, attend on it and submit it back to the teacher.  Unlike earlier methods, the Web based examinations can be timed.  The teacher’s Web server will keep track of the elapsed time between the student accessing the examination, and submitting the solved examination.  This will set a standard for examination time, whether the students are  in local class room,  or at a remote locations.    Teacher will correct it,  and  will send the grade and comments to the student by personal e-mail.  All the required system software, hardware,  and  integration methodologies will be developed by the GEEP-USDF research team.  Any proxy access of the GEEP-USDF system by unauthorized persons will be detected and reported to the proper authorities [22][23][25][28].

5. GLOSSARY

ARO: Army Research Office; ASP: Active Server Pages; DBMS: Data Base Management System;

FIU: Florida International University; FMC: Florida Memorial College


GEPP-USDF:
Globalization of Engineering Education Program for United States Defense Forces

HBCU: Historically  Black Colleges and Universities;  IIS: Internet Information Server;

MDCC: Miami Dade Community College; ODBC: Open Data Base Connectivity;



RLLC: Remote Laboratory & Learning Center;  SQL: Structured Query Language; USB:   Universal Serial Bus;

VECR: Virtual Engineering Class Room Environment;
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CLIENT (student)





SERVER (GEEP-USDF SERVER)





A record from the database is read and a question is put together for the student, including all possible answers, displayed as a list of “radio buttons”





The student selects an answer and submits it





Server receives student answer.





Server begins assembling response:


Re-states the question and displays the student’s answer, and the correct answer





If student’s answer matches the correct answer, CORRECT icon is included, otherwise WRONG icon.





The paragraph explaining the answer is included. The URL to the appropriate explanation page is included





Assembly of response is completed and served to client





Student receives feedback and explanation. Also has the option to follow the link provided to review.
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