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Abstract

This paper describes how we integrated two courses and two disciplines into a single, required "hands-on"
course for undergraduates studying management science (MS) and management information systems (MIS).
The motivation for what was initially an experiment (and is now a permanent part of the curriculum) was to
exploit the synergy between the analytical approaches to modeling, decision-making and project management
that are the mainstay of MS with the increasingly rigorous discipline of business technology management and
that field's models, methods, tools and techniques. We describe the previous two courses, the re-designed
course and several examples of how management science methods, tools and techniques were used to solve
real business technology management problems selected by Villanova University's Chief Information Officer
(CIO) and Chief Technology Officer (CTO).
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1. Background

Two issues drove our decision to integrate manage-
ment science (MS) and management information sys-
tems (MIS). First, we were interested in making both
domains more relevant to actual business decision-
making. While the connections among MS, MIS and
the "real world" are alive and well, it is always possible
to widen and deepen the relevance of curricula. MS
and MIS are comprised of a variety of methods, mod-
els, tools and techniques that are by nature relatively
abstract to students. Put another way, the methods,
models, tools and techniques are far more powerful
when they are applied to real problems. We also be-
lieve that MS/MIS content is best explained in the
context of real problems with real challenges and
outcomes.

The second driver was the desire to make the content
interdisciplinary. From our perspective the gap be-
tween the MS and MIS disciplines is shrinking. This
is because business technology management is becom-

ing more rigorous - and therefore more quantitative-
empirical - and because much of the MS repertoire has
in recent years expanded the range of problems to
which it seeks solutions. A perfect example of this
convergence appears in the area of supply chain
planning and management. Both MS and MIS profes-
sionals are focused on how to optimize both business-
to-business (B2B) and business-to-consumer (B2C)
collaboration. Other MS/MIS synergy can be seen in
the areas of project and portfolio management, busi-
ness process modeling, business performance manage-
ment and total-cost-of-ownership (TCO), return-on-
investment (ROI) modeling, business intelligence, and
data mining.

Finally, while there are always challenges to team
teaching, we concluded that the best way to present
the material and solve the problem was to engage
several people. While we taught and "facilitated" the
course, we also engaged the university's Chief Infor-
mation and Chief Technology Officers (CIO & CTO)
to provide a range of problems they were facing and
that the students could try to solve. We did this be-
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cause of the distribution of expertise: one of us has
deep expertise in MS, one in MIS and the others - the
CIO and CTO - in the trenches of business technology
management. The new course's three-module structure
(see below) permits us to distribute the workload
across the faculty and our partners. As a result, this
new approach was really driven from the "bottom-up"
by the two authors who believed that a project-orient-
ed course would be valuable for our target audience
(MIS and Management majors).

2. The Original Management Science
Course

The original MS course was conceived as an introduc-
tory course in decision sciences (Introduction to Deci-
sion Sciences, for syllabus see: (1)). The course integrat-
ed behavioral science and quantitative approaches to
decision-making as well as descriptive and prescriptive
models in individual, group, and organizational set-
tings, expected value, utility theory, the analytic hier-
archy process, risk analysis and simulation. The objec-
tive of the course was to examine how decision support
modeling and software can be applied successfully to
the solution of business problems.

The course consisted of an introduction and problem-
solving modules. The introduction discussed the role
of decision technology in supporting value-based de-
cision-making for organizations and provided an
overview of the modeling approaches used in the
course. The two broad areas discussed in the problem-
solving module included decision analysis and simu-
lation.

In the decision analysis portion of the course, we re-
viewed classical decision analysis including utility
theory and decision trees, and engaged in a detailed
discussion of the analytic hierarchy process. Example
applications included problems of prioritizing alterna-
tives and resource planning. In the simulation portion,
we analyzed complex systems where one or more
variables or relationships are probabilistic. Example
applications included waiting line or queuing systems
under various conditions, financial analysis, and pro-
cess redesign.

Students formed teams of three to four students to
complete the project assignment in the problem-solv-
ing module. The goal of the project was to successfully
implement one or more of the methodologies discussed
in class to a business problem identified by the stu-
dents. Each team submitted a written report with
supporting analysis and completed a peer assessment.

3. The Original MIS Capstone Course

The MIS "capstone" course originally examined the
tactical, operational and strategic relationships among
information technology and business models and
processes - and how all this impacts MIS organizations
and the companies they serve.

The course examined the following kinds of questions:

• What is the proper role for technology in business?

• How should technology be leveraged onto business
processes?

• What kinds of technology organizations work best?

• Who owns technology infrastructure? Who owns
applications?

• How should tactical knowledge about data, net-
works, telecommunications and systems analysis
& design translate into problem-solving, influence,
strategy and professional success?

The course was designed to stimulate thinking about
how technology can make business processes and
models more efficient and profitable. Examples were
interspersed within the lectures. The models, methods,
tools and technique of the field were described to stu-
dents as part of the overall emphasis on the develop-
ment of business technology strategies.

Requirements for the course included the development
of position papers on selected aspects of the field such
as:

• Collaborative business models

• Critical ("disruptive") technologies

• Back office and front office applications

• Communications

(1) http://www.homepage.villanova.edu/robert.nydick/2160/index.html

© INFORMS ISSN: 1532-054514INFORMS Transactions on Education 6:1(13-20)

ANDRIOLE & NYDICK
Business Technology Management: A Case Study

http://www.homepage.villanova.edu/robert.nydick/2160/index.html
http://ite.pubs.informs.org/


• Data base design

• Architecture

Students were also expected to design a personal web
site that highlighted the field's areas in which they
were most interested.

4. The New Business Technology Manage-
ment Course

As suggested above, the new course, renamed Business
Decision Making (for syllabus see (2)), was inspired by
a desire to make the content more relevant to real
business problems and to exploit the benefits of inter-
disciplinary approaches to curriculum development
- integrated behavioral science and quantitative ap-
proaches to decision-making; descriptive and prescrip-
tive models in individual, group, and organizational
settings, the analytic hierarchy process, and risk anal-
ysis applied to real business technology management
problems (suggested by Villanova University's CIO
and CTO).

The objective of the new course is to examine how
decision support modeling and software can be ap-
plied to the solution of problems that business technol-
ogy managers face all the time. Upon completion of
the course, students will understand a broad range of
decision analytic tools that can be applied to a variety
of business problems and a suite of business technolo-
gy management problems.

The new course consists of an overview and three
modules. The overview discusses the role of decision
technology in supporting value-based decision-making
for organizations and provides an overview of the
modeling approaches used in the course. It also intro-
duces the problems that will be used to demonstrate
the applicability of the models, tools and techniques,
problems drawn from general business processes as
well as especially business technology management
problems. The modules drill down onto two classes
of methods, tools and techniques - decision analytic
methods, tools and techniques, and tools and tech-
niques that use decision analytic-based methods to
develop business outcomes and project management
plans.

The overview of the methods, tools and techniques
that together represent the broad decision analytic
family, include:

• Requirements models

• Expected value analysis (EVA) models

• Multi-criteria decision/Evaluation models

• Business process modeling

• Asset management methods and tools

• Life cycle models

• Total cost of ownership (TCO) models

• Return on investment (ROI) models

• Project management models

• Due diligence methods, tools and techniques

• Business case modeling

The business technology problems to which the tools
can be applied include:

• Supply chain planning and management

• Transaction processing modeling

• Hardware selection

• Software selection

• Outsourcing decisions

• Business technology strategy development

• Business scenario development

• Manufacturing modeling

• Business technology forecasting

• Training planning

• Business technology investing (R&D)

• Network modeling

• Architecture modeling

• Technology business case development

These lists represent the combined MS/MIS disciplines.
We tried to develop a list of models, methods, tools
and techniques - and problems - that represent the in-
tersection of MS and MIS.

(2) http://www.homepage.villanova.edu/robert.nydick/2160/index.html
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The course's first module addresses the MS/MIS
models, methods, tools and techniques listed above.
The second module describes a wide variety of appli-
cations to which the models, methods, tools and tech-
niques have been successfully applied.

The third module is the "flagship" module. Students
work with the university's CIO and CTO to identify
and then solve specific problems. The kinds of prob-
lems likely to find their way onto the list include:

• The selection among competing ERP applications
(e.g., SAP, Oracle & PeopleSoft)

• The selection among alternative laptop computers
to buy for faculty and students

• The determination of bandwidth necessary to
support back office, front office and Internet appli-
cations transaction processing

• Web site re-design project planning

• The evaluation of alternative approaches to cus-
tomer relationship management (CRM)

• The development of total cost of ownership (TCO)
and return on investment (ROI) models that inform
the go/no go hardware and software acquisition
decisions

• The development of forecasts of business demand
for products and/or services over the next 3 years;
the development of forecasting models that pro-
vide qualitative and quantitative forecasts

• The development of business cases to build data
warehouses to permit cross-selling and up-selling

• Development of a project plan for a multi-year ef-
fort to migrate 5,000 laptops to a new hardware
and software standard; the identification of key
dependencies, constraints and costs

• The development of a rank-ordered list of R&D
projects

• The evaluation of alternative wireless providers

The goal of the project is to successfully implement
one or more of the methodologies discussed in class
to a problem nominated by the university's CIO and
CTO.

The new course was introduced to students at Villano-
va's College of Commerce & Finance in the Fall of 2003

and then repeated in each subsequent semester. It's
now a permanent part of the College of Commerce &
Finance's curriculum (major elective option for stu-
dents majoring in MIS and required for students ma-
joring in Management), replacing the old "Introduction
to Decision Sciences" course. Although this new course
replaced a more traditional MS course, we believed it
better served our MIS and Management majors. We
realize that some universities still require an MS
course; however, this is probably not a viable option
for such programs since this new course is narrower
and deeper in scope. The MIS Capstone course has
been modified to incorporate the MS models, methods,
tools and techniques.

We teach the course as a team. Students are informed
about the course's life cycle on the first day of class
where we describe the three module approach and the
course's conclusion as a solution to a real university
business technology problem. Students are expected
to work with the CIO and CTO to identify, model and
then solve the problem. Modules one and two consume
approximately half of the course; module three - the
project - consumes the rest.

The first half of the course follows a traditional lecture
format covering the material explained in the first two
modules above. Upon completing these sections, the
student has a thorough understanding of the AHP as
well as how it can be used to help solve MS/MIS
problems. Three chapters on decision making and the
AHP from the textbook, Decision Technology: Model-
ing, Software, and Applications (Liberatore and Ny-
dick, 2003), are used in the course. Additional readings
are provided as needed. A midterm, problem sets, and
other assignments are also required.

The number of students in the class determines how
many projects are required. Having used this approach
for five semesters now, we have learned a few lessons.
Since these projects are much larger in scope than what
students are typically expected to do, we knew that
larger group sizes were needed. In the Fall of 2003, we
had all 21 students work on one project. Subsequently,
we discovered that group sizes of about 10 students
work better. We have offered one section of this class
per semester for the past five semesters with class sizes
ranging from 21 to 37 students.

Project ideas are presented to the students and they
choose the project that most interests them. Students
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are expected to manage the project as a team. A typical
leadership structure might include: project team
leader, criteria leader, alternative leader, presentation
leader, write-up leader, and technology leader. Other
students are then assigned to each area as needed.
Students meet during and beyond the designated class
times with each other as well as university technology
managers responsible for solving the problem at hand.
Each group is expected to make a presentation to the
class each week providing progress updates as well
as a plan for future work. Feedback is provided during
these classes by the two instructors. The end result of
the work is presented to the CIO and CTO in a formal
presentation where the project steps are documented
and a business case for the recommended solution are
evaluated - and challenged - by the university's senior
technology managers. A written report is also required.

Project grades are based on the quality of the written
report and the presentation. Each student can also
have their grade "adjusted" based on the "Peer Assess-
ment" that each student is required to return. Basically,
this form asks each student to provide feedback about
the contributions made by every other group member.
We have found that this information is extremely
valuable in assessing the contributions of each group
member. Typically, we see clear and consistent feed-
back about each group member.

For most students, the work load in the second half of
the semester is greater than the work load from the
first half. Informal feedback tells us that students are
probably spending about 3-5 hours per week on the
project during the second half of the semester. That
number increases as we move toward the end of the
semester. We cannot report that every student becomes
totally engaged in the project but we are quite pleased
with the response from most of the students. It is safe
to say that most students are quite proud of the work
that they are conducting for this project and probably
put in more effort in this project than what we ob-
served when we were conducting smaller projects. We
probably put in more hours also meeting with students
outside of class more often than in a traditional class
but we never felt that the workload was excessive. We
also felt that our efforts were justified when we saw
the quality of the finished project.

5. What Happened?: Our First Case Study

In the Fall of 2003 the entire class of 21 students
worked on a single problem: university email. Faced
with an email system that was stressed by increased
traffic and security challenges, the university launched
a project to explore alternative email architectures.

The analytical hierarchy process (AHP) was selected
as the tool to evaluate alternative architectures. AHP
is a powerful multi-criteria decision-making tool that
structures decision problems into a hierarchy that
permits alternatives to be evaluated according to crite-
ria weights and alternative scores (Saaty,1977 and
1996).

Expert Choice is the software application we use to
support the evaluation and selection process. This
software is available with the textbook that is used in
the course. The application is also used to brief the
CIO and CTO at the conclusion of the projects.

The students organized themselves into groups that
developed a "straw-man" hierarchy, identified poten-
tial alternatives and then evaluated the alternatives
with reference to the weighted criteria and sub-criteria.
We instruct the students to behave like management
consultants assembled to help the university's CIO
and CTO structure complex problems. The problem
involved the selection of the optimal email architecture
for the university and its many constituencies. After
preliminary analysis was conducted by the student
team, they met with the CTO who finalized the hierar-
chy and conducted all necessary criteria and alterna-
tive pairwise comparisons.

Three email architecture alternatives were identified:

• Microsoft Exchange

• Sun One

• Outsourcing

The first two were conventional: products offered by
major vendors. But the third alternative was to out-
source all email to a third party provider. Figure 1
displays the large hierarchy of criteria and sub-criteria
that was developed by the CTO.

The results of the process were as follows:
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• Microsoft Exchange: 38.5%

• Sun One: 37.9%

• Outsourcing: 23.7%

While the final weights were relatively close for the
Microsoft Exchange and Sun One alternatives, the CIO
found the results helpful in his decision making pro-
cess. In the end, the CIO used these results as input
into his decision making process and felt more confi-
dent given the hierarchy and pairwise comparisons
that were conducted. In early 2005, the university de-
cided to migrate toward Microsoft Exchange.

When asked for feedback, the CIO said that there were
three major factors in his decision to move toward
Microsoft. First, he needed to take into consideration
the user needs within the university. Second, he
needed to review the technological capabilities of each
alternative. Third, most recently, it became apparent
that a messaging platform had to have Voice-Over-IP
capabilities. The CIO indicated that the results from
this study proved helpful when considering the first
two factors while the third factor was not relevant in
2003. He also commented that the research that the
students performed was also useful in limiting the list
of alternatives that he considered. Overall, he found
the output valuable.

Figure 1: Email Architecture Hierarchy, Criteria, Sub-Criteria & Weights
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The students themselves reported on the process
(Battito et al, 2003):

"We first needed to determine our goal, which we decided was to find a strategically
valuable messaging architecture that supports email and related activities. Second, with
the help of CTO Timothy Ay, a list of six main criteria (total cost of ownership, risk, op-
erational efficiency, features, compatibility, and future) was converted into a detailed
decision-making framework in the form of the hierarchy and corresponding weights
were assigned to each criterion based on the University's needs. Next, we determined
the possible vendors for our analysis which were Microsoft Exchange, Sun One, and
Outsourcing. After performing countless pair-wise comparisons of each of these alterna-
tives within the hierarchy, we obtained our final results. ...

"Throughout the course of this project, the members of our class went through many
stages both mentally and emotionally. We initially experienced a sense of optimistic
empowerment, yet some anxiousness began to set in when the magnitude of the project
was realized. This was the first time that something more than a semester grade was at
stake for any of us. This course specifically addressed one of the most important categories
of modeling techniques: decision analysis. We learned how to take a complex problem
and convert it into a series of criteria and sub criteria, which we then applied to the various
alternatives we were studying. Our work in this class has thus made us more intelligent
consumers and decision makers. Another discovery is that there are a lot of stakeholders
involved in any decision. For our purposes, we had to consider both the decision makers
and the users. We had to be certain that, in terms of decision makers, the construction of
the hierarchy and the weights assigned specifically met the needs and wants of the in-
vestors and the users of the product or process ...

"Another important lesson that we will take with us is that depending on how the criteria
are weighted, the results can be very different. This came to life during our presentation
when the CTO and CIO were asking about weights; we were able to clearly demonstrate
various changes in criteria weights through the sensitivity analysis and to see that because
some stakeholders view decision criteria differently, they place more emphasis on certain
aspects than others. Therefore, there are competing requirements which need to be decided
upon and their corresponding relative importance determined in order to satisfy all de-
cision makers ...

"Finally, one of the most significant lessons that we learned is that AHP is a powerful
methodology for framing complex decisions, for making multi-criteria decisions, and for
"de-politicizing" decisions, but this methodology can by no means replace the actual de-
cision makers. The inherent structure and systematic approach to problem solving that
decision making processes like AHP provide give the users a great deal of insight into
exactly what they need to consider. Through the use of pair-wise comparisons and con-
sultation with stakeholders to get proper weights and levels of importance for the factors
in question, there is much less room for discrepancy when the ultimate results and findings
are found. AHP allows the user to format, structure, tame, and validate everyday decisions.
However, AHP and other similar methodologies cannot be blindly accepted. There are
many decisions and comparisons that are put into the initial hierarchy, therefore allowing
the decision maker to have a huge impact on the outcome. Regardless, the decision out-
lined by AHP should still be thought about and carefully considered. This step is espe-
cially important in an example such as ours, when the two highly competitive alternatives
are merely tenths of a percentage point from each other ...

"The project not only enabled us to put classroom knowledge into real life practice, but
it also gave us a sense of ownership of an important future university decision."

In the Spring of 2004, the class (of 37 students) had
two choices: the selection of a portal for university
network users and the selection of competing technolo-
gies that support remote access to the university's
network and resources for students, faculty and admin-
istrators. The portal project looked at several alterna-
tive software vendors' products while the remote ac-
cess project focused on providing users with a reliable,
cost effective and secured means of accessing Villanova
technology remotely via a secured Virtual Private
Network remote access service. As with the email
project, the students oversaw the process of developing
the hierarchy, weighting the criteria and subcriteria,
and evaluating alternatives to recommend a solution
to a complex business technology problem. They also

presented their findings to the university's CIO and
CTO.

6. What Happens Next?

We have had some success with the approach we have
taken: the goals of relevance and inter-disciplinary
curriculum design and delivery have been realized.
But there are several more steps we plan to take. Since
the original "Introduction to Decision Sciences" had a
simulation component, we plan to offer business pro-
cess and performance modeling problems for the stu-
dents to solve. Business technology professionals are
now highly focused on BPM - the modeling of "as is"
and "to be" business models and processes - and the
efficiencies their organizations are providing to those
models and processes - just as the tools of MS have
matured to support complex modeling of alternative
processes and scenarios. Software tools exist - like Ex-
tend, among others - that support workflow and intra-
/extra-corporate transaction modeling. We plan to en-
gage university strategists and managers to identify
problems that lend themselves to simulation and
modeling.

We also plan to extend the relevance beyond the
campus. The College of Commerce & Finance has a
CIO Advisory Council that has agreed to provide
business technology management problems for the
students to solve. Some of the companies represented
on the council include Sunoco, Wyeth, Rohm and
Haas, Wawa, Unisys, QVC and Airgas, among other
large companies with no shortage of complex evalua-
tion and modeling problems. We plan to assign stu-
dents to these corporate CIOs to help frame and ana-
lyze a variety of real problems.

Since some of our students are management majors,
we decided to address a non-technology application
during the Fall 2005 semester. The university raised
over $25,000 for Hurricane Katrina relief. Seven stu-
dents (along with one of the authors of this paper,
Nydick) all paid their own expenses and traveled to
New Orleans to meet with four different organizations
that had needs as a result of the hurricane and who
had some relationship with Villanova. We saw first
hand the devastation caused by the hurricane and
better understood the needs of the people with whom
we met. AHP was used to prioritize possible funding
alternatives and a presentation was made to the chair
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of the committee that organized the fundraising efforts.
She was quite receptive to the recommendations of
the group. This demonstrates that this approach can
easily be extended beyond technology problems if
desired.
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