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Leveraging Information Technology to Enhance the Management
of Graduate Education Programs
Abstract
Properly managing graduate engineering programs can significantly enhance the educational
experience of graduate students and help ensure that they are able to focus on their academic
studies. This paper offers improvements to graduate program processes that leverage
information technology and enhance the graduate scholarly experience. Two major areas of
enhancements are presented. The first area is in the recruitment and admission processing of
graduate students. Administering graduate student financial aid is the second area. The
efficiency and effectiveness of these enhanced services are documented. The Structured Query
Language (SQL) was used to build a relational database to implement these improvements.
Similar procedures could easily be incorporated for use at other educational institutions.
Introduction
Despite advancements in the area of information technology, improved automation tools have
not always been fully leveraged to improve the management of processes, even at educational
institutions. This paper offers two specific ways of leveraging information technology to
improve graduate program processes and enhance the graduate education experience. When we
help students and faculty manage these processes, the students can dedicate more time and focus
toward academic studies and the overall educational experience.
Two areas of improvement to graduate student processes are offered in this paper. The first is in
the area of recruitment and admission. The second involves the processing of graduate student
financial support. The enhancements provided by implementation of these services are
documented and reported. The Structured Query Language (SQL) was used to build a relational
database and implement these improvements.1 Similar procedures could easily be incorporated
for use at other educational institutions.
This work was motivated by the management of the graduate student program in the Woodruff
School of Mechanical Engineering at the Georgia Institute of Technology. The Woodruff School
has a current enrollment of approximately 700 graduate students and receives nearly 1000
applications a year. Prior to the implementation of the practices described in this study, the
processes used to manage these graduate programs were almost entirely paper-based. Some data
was kept electronically, but this data was manually entered by clerical personnel and was subject
to numerous errors. The procedures offered in this paper enhance the efficiency and the
effectiveness of the academic and student services provided to graduate students along with their
faculty advisors. This new system also improves accuracy and contributes positively to the
overall academic experience.
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Recruitment and Admissions Processing of Graduate Students
As with most academic institutions, the recruiting and admissions of graduate students at
Georgia Tech is done at the program, or department, level. By automating this process, applicant
files are viewable by both the administration and the faculty within 24 hours of an applicant
applying to the program. Graduate student applications at Georgia Tech are completely done
online. Rather than having clerical personnel re-entering this data, applicant information is
immediately transferred into an SQL database. This information includes previous school
information and GPAs, letters of recommendation, standardized test scores, research area
interests, and personal biography information, to include narrative responses pertaining to goals
and interests, along with published works, honors, and work experience.
Figure 1 shows the graphical interface available to administrative and support staff personnel
responsible for the graduate student recruitment/admissions processing. Information provided in
this figure is self-explanatory.

Figure 1. Information Database Graphical Interface
Figures 2 through 5 show the data available on each student in the program.
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Figure 2. Student Information – Personal Information and Financial Support
Figure 2 is a screen shot of basic data and personal information for each applicant, along with
current and past students, in the program. This includes contact information, demographics,
enrollment status, and faculty advisor. The financial semester support section will be discussed
later in this paper. The academic records of each student are shown in Figure 3. Academic
major, degree level, and master’s degree and/or Ph.D. data is stored here. Academic test scores
and previous school and degree data are also kept in this portion of the database. Figure 4
contains admissions processing information. It includes the applicant’s narrative input to the
application process, along with information on the application decision. The remainder of
applicant information shown in Figure 5 includes awards, honors, publications, and letters of
recommendation.
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Figure 3. Student Information – Academic Records
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Figure 4. Student Information – Application Information

Figure 5. Student Information – Publications, Honors, and Letters of Reference
Much of the information contained in Figures 2 through 5 is helpful to administrative and
support staff personnel in administering recruitment and admission processing. Faculty members
also need admissions information to search for graduate students for whom they would like to
serve as faculty advisor. Prior to the implementation of this automated system, faculty members
were required to physically view paper files in the Office of Student Services. With the new
system, all graduate student application information is available through a web interface. This
information includes student name and contact information, admissions status, research area
interests, previous school(s), degree(s), GPA and test scores, work history, narrative application
responses, published works, honors, and letters of recommendation. Faculty members are able to
search and sort on this data to efficiently find graduate students who would best fit into their
research groups. Figure 6 shows the web interface faculty members use to acquire this data. All
of the fields listed are searchable and may be sorted upon.
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Figure 6. Faculty Web Interface for Searching Applicant Information
Automation of the Financial Support System
The Office of Student Services and the Finance Office of the Woodruff School of Mechanical
Engineering at Georgia Tech administer financial aid to qualified graduate students in the form
of Graduate Research Assistantships (GRA), Graduate Teaching Assistantships (GTA),
Fellowships, and Out-of-State Tuition Waivers.
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Prior to the current automated system, this entire process was paper-based. Students were
required to submit paper forms to their faculty advisors for approval, who in turn submitted the
forms to the Office of Student Services and the Finance Office for processing. The new
procedures have completely automated this process. The financial support forms are now
submitted electronically and are maintained in the SQL relational database.

Earlier in the paper, Figure 2 was a screenshot that showed the final financial support data stored
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Figure 7. Student Web Interface for Financial Support Information

for use by administrative and support staff personnel. To acquire this information, students log
in for security purposes and electronically submit information each semester through a web
interface shown in Figure 7. This information is then forwarded to the faculty advisor who adds
appropriate financial accounting information and approves the request. Final approval and
processing for appropriate payment is completed by the Office of Student Services in
conjunction with the Finance Office.
Figure 8 shows a screenshot of the graphical interface for faculty members to review and
approve their graduate students’ financial support. An added benefit of this feature is that faculty
members are able to see the history of their support for any particular student for all previous
semesters. Faculty members are also able to view all the students that they have financially
supported, sorted by previous semester.

Figure 8. Faculty Web Interface for Financial Support Approval
Results
This new system has had a measurable impact on approximately 700 graduate students per
semester, nearly 100 faculty members, and approximately ten administrative personnel who are
involved in graduate student recruitment and admission, and the processing of graduate student
financial aid requests.
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The recruitment and admission portion of the new automated system has reduced paperwork and
the time required by the School administration and faculty members to recruit and admit
graduate students. Each year, the Woodruff School receives nearly 1000 graduate student

applications. Because of the ease of viewing and working with this application data
electronically, this process has reduced processing time by 50%, resulting in significant resource
savings every academic year. Under the old paper-based system, individual faculty members
needed to physically come to the Office of Student Services to review and recruit potential
graduate students by looking at their paper files, requiring a substantial amount of time. By
allowing faculty members to now view this information online, this time is saved and there is
also the added advantage of the individual faculty member’s ability to sort applicants by
specified criteria (e.g. minimum GPA, test scores, research area, etc.) to determine the most
desirable graduate student candidates.
This financial automation portion of the new system has reduced paperwork and the time
required by graduate students, faculty advisors, and student service and finance personnel to
process support forms. Each semester approximately 300 graduate students and 75 faculty
members are involved in the financial support form submission process. Because of the ease of
submission, and the fact that previous submission data is now available to easily view, it is
estimated that this process has reduced processing time by 50% for students and faculty in
submitting this data. In processing the data each semester, personnel from the Office of Student
Services and the Finance Office of the Woodruff School are required to take action on these
submissions and ensure that graduate students are properly paid. Under the old paper-based
system, this process took nearly 12 hours per semester. The new automated system has reduced
this time by half, again resulting in significant resource savings per academic year.
As an added benefit, the administration of the Woodruff School must submit annual reports and
several other reports throughout the academic year. Many of these reports request information
concerning graduate student admissions, and data and statistics on the financial support of
graduate students. Prior to the current automated system this data had to be culled from paper
forms, resulting in countless hours and marginal accuracy of report submissions. Figure 9 shows
a list of standard reports available in the system. Customized reports can be generated by
choosing the option to “build your own query.” This results in a comprehensive database for
ease of tracking and an accurate historical record, along with a savings to administrative
personnel required to assemble this report data.
Conclusions
This automation project was completed as an “in-house” project by the Computer Support Group
of the Woodruff School of Mechanical Engineering in collaboration with the Office of Student
Services and the Finance Office. The initial, one-time cost was substantial but is estimated to be
recouped by cost savings during the second year the system is in place. Routine maintenance
and upgrading is completed by the Computer Help Desk personnel in the Woodruff School with
minimal costs.
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The new automated system has reduced the amount of paperwork and inefficient services that
were being provided to the graduate students, faculty, and staff of the Woodruff School. Prior to
implementation of the new practices, data had to be manipulated manually resulting in marginal
accuracy and more time than was necessary in processing administrative matters.

Figure 9. Automated Reports
By leveraging information technology, the management of graduate education programs can be
significantly enhanced as outlined in this paper. This enhances the educational experience of
graduate students, offers significant savings to faculty involved in these processes, and allows
students and faculty to place more focus on academic studies. The automated systems described
in this paper may be easily modified and implemented for use at other educational institutions.
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