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Abstract 
 

The paper will highlight a proposed 
framework for introducing agile practices 
into a project management methodology for 
information technology projects in a 
research university setting that is subject to 
periodic regulatory auditing. The author 
was tasked to develop a workable 
framework that would allow for the 
successful execution of information 
technology projects while adhering to 
project management methodology with agile 
practices inserted specifically to address a 
variety of project bottlenecks. The 
information technology project in this work 
is an actual project that aided the research 
administration function of the university 
whose stakeholders are adverse to any 
project management methodologies that 
would impede research or progress but must 
comply with regulatory standards. 
 
Background 
 

Research Administration is an 
important function in the university 
environment because it is the administrative 
structure that supports scientific research. 
The Research Administrators help 
researchers fill out submissions for their 
grant proposals and navigate through the 
various issues related to research: Internal 
Review Boards (IRB), Institutional Animal 
Care and Use Committee (IACUC), Conflict 
of Interest (COI), electronic submissions, 
specific grant requirements, award 

budgeting, and many other research 
concerns. Because of the overwhelming 
responsibilities of this function, Research 
Administration requires some automotive 
processes that would help expedite these 
responsibilities [ELI]. 

The development of automated 
processes falls under the responsibility of 
the Research Administration Systems (RAS) 
group of the Information Technology (IT) 
Division of the University of Medicine and 
Dentistry of New Jersey (UMDNJ). UMDNJ 
is composed of seven medical-based schools 
and provides the State of New Jersey with a 
large percentage of its health workers. The 
overall responsibility of RAS is to bring the 
vision of the Office of Research (OR) to 
reality which is consolidating all manual 
research administration processes into an 
automated paradigm called electronic 
research administration (ERA). This is not 
an easy task, however. RAS is composed of 
a project manager and two programmer 
analysts who must interact with all of the 
various stakeholders under OR: research 
administrators, deans, auditors, compliance 
specialists, principal investigators, and upper 
management while trying to provide 
software solutions that satisfy all of the 
various offices including Grants and 
Contracts, Finance, IRB, IACUC, and COI.  

Because of the scope of many 
projects in the university including those 
that are possibly subject to regulatory 
auditing by federal and state agencies, IT 
spearheaded the creation of a central Project 
Management Office (PMO) to oversee the 
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proper planning and execution of projects. 
Under the PMO, IT staff must adhere to a 
set of specifications for proper execution 
and completion of a project.  A summary of 
the specifications called the Project 
Management Methodology (PMM) is listed 
in Figure a. The processes require 
signatures of all stakeholders prior to 
moving on to a next phase. Subsequently, 
the PMM follows a Waterfall process. The 
Waterfall process is linear and sequential, 
having distinct goals for each phase of 
development. Once a project enters a new 
phase, it cannot turn back [PAV]. 

 
 
Project Management Methodology 

1. Project Initiation 
a. Stakeholders develop request
b. Project Sponsor obtained 
c. Creation of High Level 

Achievements 
d. Kickoff Meeting expedited 
e. Assessment of Risks 
f. Development of 

Requirements 
2. Project Planning 

a. Develop project plan 
b. Creation of Implementation 

Team 
c. Assignment of Roles 
d. Initiate mandatory team 

meetings 
e. Document all processes 
f. Development of Test Plan 

3. Project Execution 
a. Complete project items 

leading up to completion of 
HLAs 

b. Conduct mandatory team 
meetings 

c. Document processes 
d. Test completed items 

according to developed Test 
Plan 

4. Project Resolution 
a. Mandatory meeting to 

determine project 
completeness 

b. Creation of Lessons Learned 
documentation 

c. Project completion signoffs 
 

Figure a. - Project Management Methodology 
 
Problems 
 

Several problems exist that impedes 
the success of the RAS and its execution of 
the PMM. The most important problems will 
be discussed: 
Relationship between Research and IT. 
Prior to the inception of RAS, the 
relationship between the Research function 
and the IT Division of the University was 
fractured. Research wanted a solution to a 
problem. IT delivered what it perceived to 
be a solution to the Research organization 
and concluded the project was completed. 
The Research organization finally used the 
product and realized that the product did not 
meet their needs. The group of researchers 
and research administrators talked amongst 
themselves and concluded that IT did not 
deliver on its proposed solutions. This 
scenario repeated itself over several projects. 
When RAS embarked on developing 
solutions within the Research organization, 
it had to circumvent years of distrust of IT. 
RAS staff limitation. Due to budgetary 
limitations, the RAS staff was limited to one 
project manager and two programmer 
analysts to satisfy the needs of the 
stakeholders of the Research organization. 
RAS could not afford to work harder 
without overburdening its staff so it had to 
find ways to work smarter by constantly 
engaging the stakeholders while developing 
solutions. In addition to the staff limitation, 
RAS must somehow follow the PMM while 
satisfying the stakeholders in appropriate 
time frames. 
Budget limitations. Based on current 
economic conditions and the reduction of 
research and educational funds from federal 
and state agencies, RAS has a limited budget 
to work with in providing solutions to the 
Research organization. RAS has also the 
constant fear of some funding being cut at 
the end of the fiscal year due to some 
budgetary gap that the university or the state 
must circumvent. 
Research resistance to outside control. 
The Research organization culture from the 
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school administrator to the individual 
principal investigator exhibit an 
independent, fact-finding characteristic that 
is conducive to their primary mission in the 
university: research. While the presence of a 
PMM for regulatory purposes is a necessary 
chore, the fact that the PMM was created by 
IT only magnifies the relationship fracture 
of IT from the Research organization 
viewpoint. The Research organization does 
not want IT to dictate how it conducts 
business. 
Regulatory auditing. Recently, the 
university suffered from bad media coverage 
and government attention over the unethical 
conduct of a few bad apples. The university 
is subject to periodic regulatory auditing 
procedures and must produce reports and 
other material to satisfy auditors. Moreover, 
the Research organization must keep track 
of all federal and state sponsored grants for 
auditing purposes. RAS is under constant 
pressure to develop reports for the Research 
organization under tight deadlines. How do 
these projects apply to PMM when these 
same auditing agencies want a report in one 
week? 
 
Agility and Waterfall Project 
Management 
 

This paper provides a very complex, 
but interesting problem that exists not only 
in this university, but in other universities 
throughout the country. In order to satisfy 
the needs of the Research organization in a 
timely manner, RAS inserted agile 
methodologies in their current work 
practices prior to the creation of the PMO 
and PMM. Two agile methodologies 
included constant introduction of changes 
into existing applications through feature-
driven development and frequent delivery 
[BOE]. For example, RAS supports a 
consortium-based grants management 
application called COEUS [COE] that 
provides robust proposals and grants 
capabilities to the Research organization. 
RAS has to customize the application based 
on immediate user feedback and does it 
successfully through iterative cycles and 

frequent delivery of the product. Another 
agile practice initiated by RAS is test-
driven development. By developing tests as 
the product is incrementally developed, the 
limited staff can gauge the stability of the 
product prior to release to the stakeholders. 
The most important agile practice espoused 
by RAS is that it is self-organizing in that 
the staff can assume several roles to satisfy 
project requirements: project manager, 
analyst, programmer, tester, and facilitator. 

As stated previously, the PMO was 
created by IT in order to properly track the 
proliferation of information technology-
based projects that are part of the university 
system. The IT staff is charged with the 
documenting of the projects and making 
sure that stakeholders are inline with the 
agreed upon project requirements that they 
specified. One reason for the tightening of 
the requirements is to minimize scope creep 
that may endanger the timetable of the 
project, therefore, endangering the overall 
success of the project. RAS has to make 
difficult choices following the PMM 
established by PMO as it has followed agile 
methodologies throughout their project life 
cycles with relative ease.  
 
Literature Review 
 

Work on the comparisons between 
agile practices and project management 
practices exist in the current literature.  
Molokken-Ostvold presented a viable 
comparison between flexible and sequential-
based projects that show that projects 
following flexible methodologies had less 
overruns than projects following traditional 
project management methodologies [MOL]. 
The success of the flexible projects 
according to the study was attributed to 
good requirement specifications, 
collaboration, and communication with 
clients. In another study, Luqi presented a 
framework using a documentation-driven 
development approach in a project in order 
to enhance collaboration between 
stakeholders to deliver viable, complex real-
time systems [LUQ]. Maurer showed how 
agile methods promoting individuals and 
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interactions have been successful over 
processes and tools of waterfall 
development [MAU]. Indiana University 
demonstrated how it converted from an 
older online learning application to a newer 
one for enterprise-wide use using rapid 
prototyping and agile approaches [PAV]. 
The ensuing paper indicated the crippling 
effects of Waterfall development if it was 
favored over Indiana University’s use of 
agility and rapid prototyping. 
 The comparison studies in the 
previous paragraph emphasize the strengths 
of agile practices over waterfall-based 
project management methodologies. 
However, no research was found to indicate 
that agile practices could be inserted into 
current Waterfall processes in order to 
enhance the project management process. 
The current literature indicates agility’s 
strengths over Waterfall process, but there 
are many organizations in existence 
including this university that must follow the 
Waterfall process because it is either in their 
culture or it is mandated by a regulatory 
agency. The author could not find any 
literature on how agile practices can meet 
auditing standards. 
 
Relevance 
 

The primary purpose of this work is 
to introduce a framework that would benefit 
an existing Waterfall project management 
methodology with strategic insertions of 
agile practices in a university setting. This 
work is important for four distinct reasons: 
1. the work involves a large medical 
institution with diverse stakeholders that 
stand to benefit from this framework, 2. the 
work proposes a solution based on a limited 
funding model that is common in other 
educational institutions, 3. the work 
proposes how a traditional Waterfall project 
management model can benefit with some 
agile practices while adhering to regulatory 
requirements, and 4. the work furthers the 
field of research administration informatics. 
These reasons will be highlighted. 

Large medical institution with 
diverse stakeholders. The work involves 

actual stakeholders in a large medical 
university with different views about how to 
address their needs. This work is important 
because it involves the ability to dissect the 
individual stakeholder needs and merge 
them into cohesive, meaningful objectives 
for the whole university. 

Solution based on a limited 
funding model. The work follows a 
common, real-life problem in the university 
setting: software development under a 
limited funding model. As stated before, the 
institution must be able to develop solutions 
under monetary constraints as well as 
decreasing budgets to support these 
initiatives. 

Traditional Waterfall project 
management model with agile practices. 
This work is important because it does not 
attempt to entirely replace the Waterfall 
project management model of the institution 
but to enhance its capabilities by using agile 
practices. There are no studies in the 
literature to indicate that agile methodology, 
by itself, can satisfy regulatory compliance 
requirements. However, Waterfall project 
management with insertions of agile 
practices will be beneficial while adhering to 
regulatory compliance requirements. 

Research Administration 
Informatics. This work furthers the 
marriage of research administration 
practices with information technology. 
There is literature that shows how proper 
use of information technology can benefit 
the research administration function of 
institutions, but it does not formally name it 
as research administration informatics. This 
work will formally name the work as 
furthering the goals of research 
administration informatics: the use of 
information technology to enhance the 
capabilities of the research administration 
function of the university setting. 
 
Proposed Framework 
 

The proposed framework is a set of 
guidelines that can be inserted strategically 
in the PMM during important points in the 
project. The framework emphasizes the agile 
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mantra of individuals and interactions over 
processes and tools throughout a project, but 
still follows the stated PMM in Figure a. 
The framework is divided into two 
paradigms: the Agile Way and the Waterfall 
Way and its concepts are highlighted in 
Figure b. 
 
Agile Way 
A1. Constant Engagement with Stakeholder 
A2. Going the Extra Mile 
A3. Periodic Changing of Top 10 Stories 
A4. Shorter Iterations 
A5. Engaging Stakeholder in Testing Process 
A6. Keeping the Stakeholder in the Straight Path 
Waterfall Way 
W1. Constant Engagement with PMO 
W2. Make PMM less Waterfall 
W3. Documenting Agile Practices 
W4. Strategic Division of Projects 
Figure b - Waterfall Project Management 
Methodology with Agile Practices 
 
Agile Way 
 
The Agile Way follows the concepts derived 
from Agile methodologies but the purpose 
of the Agile Way is to help facilitate the 
Waterfall project management methodology. 
The Agile Way is composed of the 
following concepts: 

A1. Engaging of Stakeholders 
throughout Project. The project IT staff 
throughout the project is in constant 
communication with the stakeholders. 
Miscommunication of project requirements 
is one of the main reasons for project 
failures. A consistent dialogue between IT 
staff and stakeholders ensures that the 
project requirements and events are kept 
within the scope of the project. 

A2. Going the Extra Mile for the 
Stakeholder. If the stakeholder has had a 
negative perception of the methodology or 
IT staff prior to the project start, the IT staff 
must work harder and smarter to gain the 
trust of the stakeholders. Going for that extra 
mile in delivering a project success will gain 
and solidify trust within the IT staff. 

A3. Constant Changing of the Top 
10 Stories. Priority of requested features 
changes in a project due to various events 

within an organization. The IT staff must 
understand their own resources and 
limitations and must negotiate with the 
stakeholder on a periodic basis to redefine 
the top 10 stories or projects that the 
stakeholder needs immediately. The 
criticality of this feature becomes more 
important as the management level of the 
stakeholder increases. 

A4. Implementation of Projects 
with Shorter Life Cycles. When defining 
projects, the IT staff should aim to plan and 
execute projects with shorter life cycles with 
consultation from the stakeholder. Projects 
with shorter life cycles can be accomplished 
faster under the diligence of the IT staff and 
engenders the trust of the stakeholder. 

A5. Engaging Stakeholder in the 
Testing Process. The stakeholder will be 
the customer who determines the viability of 
the product being developed. Periodic and 
constant evaluation of the product through 
testing by the stakeholder allows the IT staff 
to react to and act accordingly to changing 
requirements and issues found by the 
stakeholder. 

A6. Keeping the Stakeholder in 
the Straight Path. It is the IT staff’s 
responsibility to keep the stakeholder 
accountable for the project requirements 
agreed upon at the project inception. If a 
stakeholder changes the project 
requirements, the IT staff must research the 
proposed changes and emphasize to the 
stakeholder the possible impacts to the 
overall project. Moreover, the IT staff must 
keep the stakeholder committed to the 
agreed upon project requirements and 
emphasize the project successes that maybe 
reaped at the end of the project. 
 
Waterfall Way 
 
The Waterfall Way follows the concepts 
derived from the traditional Waterfall 
project management methodologies but 
shows how it can be enhanced with Agile 
practices. The Waterfall Way is composed 
of the following concepts: 

W1. Engaging of PMO of 
Proposed/Current Agile Practices. The 
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PMO wants its projects to succeed. It would 
be beneficial for the IT staff to communicate 
with the PMO of proposed Agile practices 
that they intend to introduce into the project 
and define how they would be beneficial to 
the overall project. 

W2. Making PMM less Waterfall. 
There are some projects that will not follow 
the PMM procedures exactly. Perhaps the 
Waterfall approach will potentially endanger 
the effectiveness of the project. The IT staff 
should proactively define what Agile 
practice should be used to circumvent the 
bottleneck(s) in the project. 

W3. Documentation of Agile 
Practices. If an Agile practice is used 
successfully in a project, it should be 
documented succinctly and show how it 
benefited the project so that it can be used in 
other projects. A successful, time-tested 
Agile practice only serves to reduce the 
project time and cost of future projects. 

W4. Strategic Division of Projects. 
Perhaps a project has become too big that it 
becomes unwieldy and its completion is in 
danger. A strategic division of the project 
into smaller projects allows the stakeholder 
and IT staff to plan and execute these 
projects more efficiently and within shorter 
time frames. The chance of success in the 
smaller projects only increases and 
subsequently the esprit de corps between 
stakeholder and IT staff increases. 
 
Discussion 
 

To highlight the framework within 
the context of an actual project, the RAS 
staff with consultation with the stakeholders 
rolled out three major features in its Coeus 
application [COE]: proposal development, 
proposal submissions to grants.gov, and 
reports development. The author, while 
providing support for the first two features, 
followed the framework specifically in the 
reports development feature of the project.  

Most of the Agile Way and some of 
the Waterfall Way features of the framework 
were followed in this project. The author 
was tasked to develop some reports 
enhancements such as delineation of 

departmental access to reports, modeling the 
Swing-based reporting infrastructure as a 
web-based application, and the creation of 
three new reports. The author divided the 
project into smaller autonomous projects 
(W4) that would not impact the release of 
the overall project.  Using iterative 
development on an almost daily basis, the 
author was able to gauge the stakeholders’ 
reaction to the new infrastructure (A1) and 
encouraged the stakeholders to test the 
reports for viability (A5). Some of the 
stakeholders requested for additional 
functionality and the author negotiated with 
the stakeholders on a constant basis to 
determine which features could be delayed 
(A3) for a future release.  Additionally, the 
author helped make the Waterfall process 
transparent to the stakeholders (W2) by 
establishing and resolving tactical meetings 
on an as needed basis during project 
bottlenecks and requiring stakeholders to 
document their changes via a shared project 
group email so that other stakeholders are 
aware of the potential impact of project 
changes. 

The project was completed 
successfully and was deployed on schedule. 
While the project used a Waterfall PMM 
approach, its Agile practices as defined by 
the framework allowed the project to 
circumvent bottlenecks and thus increase the 
camaraderie and trust between the 
stakeholders and the RAS IT staff. 
 
Future Work 
 
 This is a work in progress. The 
methodology has not been formally named 
as it is still being developed as other projects 
come under its umbrella. This framework 
will be applied to other forthcoming projects 
such as the introduction of a commercial 
IRB enterprise–wide application, 
introduction of an IACUC enterprise-wide 
application developed by Rutgers 
University, a data integration project 
between Coeus and Sungard Banner 
applications, and a Clinical Trials 
website/database upgrade project. Features 
in the Agile Way and Waterfall Way 
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sections of the framework maybe tweaked, 
modified, added to, or deleted from as the 
framework matures while encountering 
these different projects. 
 This work will be a catalyst for 
proposed papers for some of the 
forthcoming Research Administration 
conferences. These Research Administration 
conferences exhibit proposed management 
methodologies in relation to research 
administration. In many of these 
conferences, the problems between research 
administration and information technology 
resources have been highlighted. Proposed 
solutions have been presented but not at the 
depth of the proposed framework of this 
paper. This proposed framework will present 
a solution that will be tested through various 
stakeholders and scenarios within the 
context of the research administration 
function of a medical-based university. As a 
reminder, the framework has been 
successful with a small team of information 
technology professionals up to this point. 
Future study on this topic would be 
beneficial to several research organizations 
within the university community.  
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