Volume 11, No. 4
August 2013
ISSN: 1545-679X

INFORMATION SYSTEMS
EDUCATION JOURNAL

In this issue:

10.

18.

31.

39.

51.

61.

66.

n
Consumerization of IT" - Challenges for IS Education

Wai Law, University of Guam

Developing an Undergraduate Information Systems Security Track
Aditya Sharma, North Carolina Central University

Marianne C. Murphy, North Carolina Central University

Mark A. Rosso, North Carolina Central University

Donna Grant, North Carolina Central University

A Design Quality Learning Unit in Relational Data Modeling Based on
Thriving Systems Properties
Leslie Waguespack, Bentley University

Lessons Learned: The Evolution of an Undergraduate Research Program
Gregory Smith, Xavier University

Lauren Laker, University of Cincinnati

Debbie Tesch, Xavier University

A Collaborative Capstone to Develop a Mobile Hospital Clinic Application
Through a Student Team Competition

Wilson Wong, Bentley University

James Pepe, Bentley University

James Stahl, Massachusetts General Hospital

Irv Englander, Bentley University

Costs and Benefits of Vendor Sponsored Learning Materials in Information
Technology Education
David M. Hua, Ball State University

Virtual Teams and Synchronous Presentations: An Online Class Experience
Joni K. Adkins, Northwest Missouri State University

A Longitudinal Study Assessing the Microsoft Office Skills Course
Donald Carpenter, Colorado Mesa University

Denise McGinnis, Colorado Mesa University

Gayla Jo Slauson, Colorado Mesa University

Johnny Snyder, Colorado Mesa University



Information Systems Education Journal (ISEDJ) 11 (4)
ISSN: 1545-679X August 2013

The Information Systems Education Journal (ISEDJ) is a double-blind peer-reviewed
academic journal published by EDSIG, the Education Special Interest Group of AITP, the
Association of Information Technology Professionals (Chicago, Illinois). Publishing frequency is
six times per year. The first year of publication is 2003.

ISEDJ is published online (http://isedjorg) in connection with ISECON, the Information Systems
Education Conference, which is also double-blind peer reviewed. Our sister publication, the
Proceedings of ISECON (http://isecon.org) features all papers, panels, workshops, and
presentations from the conference.

The journal acceptance review process involves a minimum of three double-blind peer reviews,
where both the reviewer is not aware of the identities of the authors and the authors are not
aware of the identities of the reviewers. The initial reviews happen before the conference. At
that point papers are divided into award papers (top 15%), other journal papers (top 30%),
unsettled papers, and non-journal papers. The unsettled papers are subjected to a second
round of blind peer review to establish whether they will be accepted to the journal or not. Those
papers that are deemed of sufficient quality are accepted for publication in the ISEDJ journal.
Currently the target acceptance rate for the journal is about 45%.

Information Systems Education Journal is pleased to be listed in the 1st Edition of Cabell's
Directory of Publishing Opportunities in Educational Technology and Library Science, in both
the electronic and printed editions. Questions should be addressed to the editor at
editor@isedj.org or the publisher at publisher@isedj.org.

2013 AITP Education Special Interest Group (EDSIG) Board of Directors

Wendy Ceccucci Leslie J. Waguespack Jr Alan Peslak
Quinnipiac University Bentley University Penn State University
President - 2013 Vice President President 2011-2012
Jeffry Babb Michael Smith George Nezlek
West Texas A&M Georgia Institute of Technology Treasurer
Membership Secretary
Eric Bremier Nita Brooks Scott Hunsinger
Siena College Middle Tennessee State Univ Appalachian State University
Director Director Membership Director
Muhammed Miah Peter Wu S. E. Kruck
Southern Univ New Orleans Robert Morris University James Madison University
Director Director JISE Editor
Nita Adams
State of Illinois (retired)
FITE Liaison

Copyright © 2013 by the Education Special Interest Group (EDSIG) of the Association of Information Technology
Professionals (AITP). Permission to make digital or hard copies of all or part of this journal for personal or classroom
use is granted without fee provided that the copies are not made or distributed for profit or commercial use. All copies
must bear this notice and full citation. Permission from the Editor is required to post to servers, redistribute to lists, or
utilize in a for-profit or commercial use. Permission requests should be sent to Nita Brooks, Editor, editor@ised;j.org.

©2013 EDSIG (Education Special Interest Group of the AITP) Page 2
www.aitp-edsig.org /www.isedj.org


http://www.cabells.com/
http://www.cabells.com/
mailto:editor@isedj.org
mailto:publisher@isedj.org

Information Systems Education Journal (ISEDJ)
ISSN: 1545-679X

11 (4)
August 2013

INFORMATION SYSTEMS
EDUCATION JOURNAL

Nita Brooks
Senior Editor
Middle Tennessee
State University

Jeffry Babb
Associate Editor
West Texas A&M

University

George Nezlek
Associate Editor

Samuel Abraham
Siena Heights University

Ken Corley
Appalachian State University

Gerald DeHondt Il

Janet Helwig
Dominican University

Scott Hunsinger
Appalachian State University

Mark Jones
Lock Haven University

James Lawler
Pace University

Terri Lenox
Westminster College

Michelle Louch
Robert Morris University

Editors

Thomas Janicki
Publisher

University of North Carolina

Wilmington

Wendy Ceccucci
Associate Editor
Quinnipiac University

Donald Colton
Emeritus Editor
Brigham Young University
Hawaii

Melinda Korzaan
Associate Editor
Middle Tennessee
State University

Samuel Sambasivam

Associate Editor

Azusa Pacific University

Cynthia Martincic
Saint Vincent College

Fortune Mhlanga
Lipscomb University

Muhammed Miah
Southern Univ at New Orleans

Alan Peslak
Penn State University

Bruce Saulnier
Quinnipiac University

Mark Segall
Metropolitan State University of
Denver

Anthony Serapiglia
St. Vincent College

Li-Jen Shannon
Sam Houston State University

ISEDJ Editorial Board

Michael Smith
Georgia Institute of Technology

Karthikeyan Umapathy
University of North Florida

Stuart Varden
Pace University

Leslie Waguespack
Bentley University

Laurie Werner
Miami University

Bruce White
Quinnipiac University

Peter Y. Wu
Robert Morris University.

Ulku Yaylacicegi
Univ North Carolina Wilmington

©2013 EDSIG (Education Special Interest Group of the AITP)

www.aitp-edsig.org /www.isedj.org

Page 3



Information Systems Education Journal (ISEDJ)
ISSN: 1545-679X

11 (4)
August 2013

Costs and Benefits of Vendor Sponsored Learning
Materials in Information Technology Education

David M. Hua
dhua@bsu.edu
Department of Technology
Ball State University
Muncie, IN 47306, USA

Abstract

The demand for qualified information technology professionals remains high despite downturns in the
economy. It is imperative to provide students with a curriculum that provides a broad foundation in
information technology knowledge, skills, and abilities. Students also need access to specialized
technologies and learning materials to develop the skills that will be needed to drive growth in
companies across all sectors of the economy. The dilemma faced by administrators of information
technology degree programs is the lack of resources needed to provide students with these specialized
learning opportunities. Cisco, VMWare, NetApp, and other information technology vendors offer
learning materials that can be used by higher education programs. The potential costs and benefits of
using these resources and how they have been incorporated into the undergraduate Computer
Technology program at Ball State University will be discussed.

Keywords: information technology, education, vendor sponsored curriculum

1. INFORMATION TECHNOLOGY NetApp, 2012; Microsoft, 2012; Oracle

EDUCATION

Information  technology has long been
recognized as a facilitator of economic growth
(Stiroh, 2002, World Economic Forum, 2012).
The U.S. Bureau of Labor Statistics (2012)
projected that the demand for information
technology professionals will increase by 28%
over the period of 2010 - 2020. It is imperative
that information technology education provide
students with the knowledge and skills to take
advantage of these job opportunities.

Curriculum designers in information technology
are faced with the challenge of providing
students with the resources they need to attain
the learning objectives of their academic
program. To meet this challenge, information
technology vendors offer degree granting
programs in higher education with learning
materials at little to no cost (Cisco, 2012;

Academy, 2012).

Some of the challenges in providing information
technology students with resources relevant to
market needs will be presented. To address
these challenges, the potential costs and
benefits of using vendor sponsored learning
materials, and the way they have been
incorporated into the undergraduate Computer
Technology program at Ball State University will
be discussed.

Challenges
Hardware/Software Resources

One of the most formidable challenges for
information technology programs is providing
students with the hardware and software
resources they need to learn the applied skills
required to successfully enter into the
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information technology workforce. Students
need the opportunity to develop the applied
skills with the hardware and software that they
are likely to encounter as they enter the
technology workforce.

The need for hardware and software resources
places a significant strain on educational
budgets for information technology programs.
Whether it is providing enough resources to
serve a large student population or purchasing
the enterprise level resources required for
specialized classes, curriculum designers are
faced with balancing experiential learning and
conceptual learning opportunities.

Moving Target

Keeping curriculum up-to-date with the ever-
changing face of information technology is a
constant challenge. There is a foundation of
fundamental concepts and theories that remain
constant. Students should understand protocols
like TCP/IP, DHCP, and DNS. They need to be
aware of how these theories govern data
communications. A thorough understanding of
the core concepts and theories that underlie
information technology provides students with a
foundation upon which to build.

The challenge for information technology
courses occurs when going from theory to
practice. With every new technology, new
version of an operating system, or modification
of an application comes a major curriculum
revision. In order to provide students with the
skills needed to be employable in the
information technology workforce, courses have
to be constantly updated. This problem is
compounded in courses that integrate multiple
technologies that may have undergone major
revisions. This leaves faculty in a constant state
of course updating.

2. VENDOR SPONSORED LEARNING
MATERIALS

All information technology manufacturers have
learning materials about their products.
Hardware and software vendors will use these
materials to train their employees on the proper
installation, configuration, and maintenance of
their product. The challenge faced by vendors
has been that there are not enough qualified
professionals to implement the technology for
their customer base (Hewlett-Packard, 2012). In
the healthcare industry, it is being forecast that
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the information technology staffing shortage will
hinder the ability of hospitals and other
healthcare facilities to roll out new medical
technologies (Bahensky, Ward, Nyarko, & Li,
2009; Zwylak, 2011).

To address the staffing needs of their customer
base, vendors began by offering product specific
certifications. These certifications provided
information technology professionals with a set
of credentials indicating that they have attained
a certain level of knowledge or expertise with a
product (Al-Rawi, Bouslama, & Lansari, 2006;
Randall & Zirkle, 2005).

In 1989, Novell became the first information
technology company to offer a vendor-specific
certification (Ziob, 2000). Since then, vendors
from all aspects of the information technology
industry have been developing their own product
certifications (Al-Rawi, Bouslama, & Lansari,
2006; Randall & Zirkle, 2005). Apple Computers,
Hewlett-Packard, and other hardware vendors
require technicians to earn their certification in
order to do warranty repairs on their products
(Apple, 2012; Hewlett-Packard, 2012). Cisco,
Microsoft, NetApp, and other vendors have a
progressive series of certifications that represent
increasing levels of expertise in technical
support, installation, configuration, and system
design.

For the vendors, the primary purpose of these
materials was to encourage information
technology professionals to specialize in their
products. However, the training materials for
these certifications have also been used in
information technology programs in higher
education (Al-Rawi, Bouslama, & Lansari, 2006;
Randall & Zirkle, 2005).

The certification preparation materials were
originally intended for practicing information
technology professionals. It was up to these
practitioners to seek out the certification training
materials and to take the certification exam. If
higher education adopted these materials into
their curriculum, it was simply a bonus for the
vendor. However, some vendors recognized the
value of using an educational model to organize
and offer their materials to not only practicing
professionals, but to educational institutions as
well.

Cisco, Microsoft, Oracle and other vendors have
developed comprehensive systems that provide
a turnkey training solution to educational
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institutions (Sands, 2003). These systems were
designed specifically for educational institutions.
Each of these vendors has marketed its
respective information technology academies to
high schools, undergraduate programs, and
graduate programs.

3. COSTS

Considering the use of a vendor sponsored
curriculum should not be done without also
considering the potential associated costs.
Regardless of the vendor, each has a purpose
for offering its learning materials. In pursuit of
this purpose, vendors will have certain
expectations of the faculty or institutions that
are using their learning materials. It is
incumbent upon the faculty to be aware of these
expectations, or costs, before entering into any
agreement with the vendor.

Financial Costs

There is almost always a financial cost
associated with vendor sponsored learning
materials. The amount of the cost depends on
the vendor. The financial costs can be broken
down into four categories: subscription fee,
instructor preparation, equipment, and software.

Subscription Fee

The subscription fee is the price the vendor
charges in order to gain access to their
curriculum. Payment of the subscription fee
typically gives the institution access to a
prepared curriculum, lesson plans, course
presentation slides, and course progress testing
materials.

Some vendors, such as Microsoft, charge a flat,
annual rate. Whether it is a high school
vocational program, an associate or certificate
program at a community college, or a bachelor
degree program in information technology, the
amount charged for the subscription is the
same. Also, the subscription fee provides access
to a variety of courses offered by the vendor.

Other vendors, like Oracle, will have a variable
subscription fee based on the product lines the
educational institutions want to utilize. Oracle
offers a free introductory course to computer
science that it markets to high schools. After
that, there is a nominal annual fee per
production line.
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The Cisco Networking Academy had been
operating under a different model. Individual
academic programs would have local academies
for their own students. These local academies
reported to a regional academy that was
responsible for providing a variety of services to
the local academies. The policies of the Cisco
Networking Academy granted regional
academies the authority to establish their own
price for providing these services to local
academies.

Instructor Preparation

When using a turnkey solution for IT education,
the vendor may have expectations of those who
will be providing the instruction. Some vendors
may require the instructor to obtain the
certification for which the teaching materials
pertain before being allowed to teach that class.
With this requirement, the decision has to be
made as to who will be responsible for the cost
of the certification. This issue is complicated
further if the intended instructor does not pass
the certification exam on the first attempt. Will it
be the responsibility of the individual instructor
or the institution to pay for the subsequent
examinations? Also, how will not passing a
certification examination impact the instructor’s
employment?

In addition to the cost of the certification exam,
there may be a cost for preparing the instructor
for the examination. The Cisco Networking
Academy requires that an individual complete a
training session before being granted
authorization to teach their curriculum. The cost
to attend these training sessions was usually
incorporated into the fees paid to the regional
academy.

Equipment

A major cost associated with any information
technology curriculum is the hardware. Adopting
vendor sponsored learning materials does not
necessarily remove or reduce this cost factor. It
can be quite the contrary.

The standard bundle of equipment
recommended for the Cisco Networking
Academy costs in excess of $10,000. Depending
on the number of enrolled students, a single
bundle of hardware may be insufficient to
provide all of the students with reasonable
access to the equipment needed to complete the
labs. In a class of twenty students, a minimum
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of four bundles would be needed to allow
students to work in small groups during a class
session. If required to work on labs outside of
class time, fewer bundles could be purchased.
However, this may require students to reserve
time on the equipment during a limited set of
open lab hours. If that equipment is shared by
multiple classes, then the competition for lab
time increases significantly.

In addition to networking equipment, personal
computers and servers will be required to access
or use the learning materials offered by the
vendors. Personal computers will be required to
access resources in many of the turnkey
solutions. The vendors provide e-learning
websites to provide the curriculum to the
students.

With many of the vendor sponsored learning
materials, a personal computer may not be
sufficient. Topics that deal with enterprise
infrastructure services are going to require
servers. Within the Microsoft IT Academy,
courses may cover Windows Server 2008,
Exchange, SQL Server, or Share Point. The
VMWare curriculum explores a broad spectrum
of  virtualization topics including server
virtualization, cloud computing, and virtual
desktop infrastructure. NetApp and EMC both
focus on enterprise storage issues. Enterprise
level software and services require a server with
enough processing power, RAM, and storage
capacity to support them. A basic rack mount
server to support these applications will cost
several thousands of dollars. The cost is
compounded when trying to provide enough
servers for multiple students or groups of
students to work on simultaneously during a lab
session.

Software

Students need the opportunity to work with the
latest versions of operating systems and
applications. With that knowledge, students will
be better prepared to provide recommendations
on how to use the software to effectively support
the organization’s goals and objectives. The
retail cost to purchase single copies of the
software from Microsoft and VMWare can easily
exceed $5,000. As with the hardware, providing
enough licenses for students to use on lab
hardware drives the cost up quickly.

Another issue to consider is the students’ access
to the software from their own personal
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computers. Many students must work at least
one part-time job to help pay for their college
expenses. This can make it nearly impossible for
students to take advantage of open lab hours. If
students could load the required software on
their own hardware, they could work on their
labs when they had time available. Also, it would
give students the chance to explore the
capabilities of the software beyond what was
covered in class. However, the retail cost of the
software may be beyond the financial
capabilities of the students.

Academic Freedom

The biggest potential cost to using vendor
sponsored learning materials is a loss of
academic freedom. In higher education, it is the
responsibility of the faculty member to
determine the materials to be covered, the
pedagogical strategies, and methods of
assessment. The faculty member must have the
autonomy to make decisions that will help the
students accomplish the learning outcomes of a
course.

Utilizing vendors sponsored materials holds the
risk of sacrificing a degree of academic freedom.
This can occur when the learning materials are
not in alignment with the course objectives. The
extent to which this may occur depends on the
expectations of the vendor.

The Cisco Networking Academy offers a well-
structured learning environment. While the Cisco
Networking Academy offers several different
courses, the primary purpose is to prepare
students for the CCNA certification examination.
Cisco organizes the materials into four sections.
As part of the license agreement to participate in
the Academy, the educational institution has to
agree to annual quality assurance reviews. The
purpose of these reviews, in part, is to ensure
that local academies are providing effective
training according to Cisco guidelines. The
review incorporates a site visit at which
students, instructors, and administrators are
interviewed. As an academician, this can be
seen as an intrusion on a faculty member’s
academic freedom to choose how to teach a
class.

The loss of academic freedom can also be seen
in the assessment process of some of the
turnkey solutions. Within the Cisco Networking
Academy, the quizzes and exams are developed
by Cisco. The instructor does not have the
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freedom to modify the only assessment items.
The loss of academic control can also be found in
practical examinations that rely on vendor
developed simulators. These simulators can
have overly restrictive criteria. Whether the
student is working with Excel, Windows Server
2008, or configuring an access control list in the
Cisco IOS, there are typically multiple methods
to successfully accomplish a single task. The
simulators are usually programmed to anticipate
a single method. The student will not receive
credit for the task unless that predetermined
method is utilized.

4. BENEFITS
Cutting Edge Materials

The vendors that are engaged in developing
learning materials for use in higher education
are the leaders in their respective industries.
Whether it is Cisco and networking or the
combined storage market presence of NetApp
and EMC, these vendors are creating the
technologies and practices that will be used in
enterprise infrastructures. It is this knowledge
that they are incorporating into their learning
materials. The transfer of knowledge from
vendor to students is facilitated through their e-
learning websites. Vendors have the discretion
to wupdate their e-learning materials when
needed without the time delay required to
update a traditional textbook.

The NetApp Academic Alliance offers the
Learning Resource App. This is a desktop portal
application used to pull together the most
current resources for a topic. There are prepared
packages for the Learning Resource App that
cover virtualization, cloud computing, and
private cloud infrastructure. Instructors can also
work with a NetApp representative to populate
the contents of the Learning Resource App. The
contents may include publicly available
information or NetApp proprietary learning
materials. There may be white papers, webinars,
videos, or e-learning modules. The flexibility this
provides allows an instructor to collaborate with
industry professionals to customize a set of
resources that directly address the goals of a
particular course. It can accommodate a week
long review of a topic or provide enough
resources for an entire semester.

For an information systems class, the instructor
may choose to focus on the business impact of
virtual desktop infrastructure. The Learning
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Resource App could then include white papers
that provide an overview of the technology; case
studies on the impact of virtual desktop
infrastructure on organizations with respect to
cost and productivity changes; and webinars
with industry professionals discussing the topic.

By contrast, an information technology class
may be more interested in the technical aspect
of virtual desktop infrastructure. The instructor
may desire technical documents on design and
installation of a virtual desktop infrastructure
implementation. The case studies may focus
more on highlighting the network infrastructure
required to deliver a virtual desktop experience
that minimizes delay. The Learning Resource
App may link students to e-learning activities
that provide visual instruction on the installation
and configuration of a virtual desktop
infrastructure  solution. Ultimately, the
instructor can collaborate with NetApp to gather
the most appropriate resources available for the
students.

Industrial Strength Tools

It is always optimal to provide students with the
opportunity to have hands-on experiences with
the technology that they are likely to encounter
when they enter the workforce. However,
providing enough hardware and software to
achieve the goal is cost prohibitive. Participating
in these vendor learning communities can
provide access to “tools” that may lower the cost
of educating the students for both the academic
unit and the student.

Data storage has become a critical aspect of any
enterprises technology infrastructure. There has
been exponential growth of data resulting from
corporate databases, e-mail, websites and other
digital activities. Information technology
administrators are trying to find effective and
cost efficient strategies of managing the large
volume of corporate data. Trying to provide
students with experiential learning opportunities
in data storage may not be possible without
access to the tools that can be available through
vendor learning communities.

The NetApp Academic Alliance provides faculty
and students with access to resources that are
used by their own engineers. NetApp allows
instructors and students to use their VSIM
virtual machine. The VSIM virtual machine
contains the operating system found in NetApp’s
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enterprise storage devices. Along with the
NetApp System Manager software, instructors
are able to develop labs that require students to
develop and implement comprehensive data
storage strategies.

In small groups, students in a data storage class
in the Computer Technology program at Ball
State University used the VSIM to create an
iSCSI SAN environment in which they created
LUNs that were attached as volumes on
production network servers. The students then
used Active Directory and NetApp System
Manager to «create a secured storage
environment based on a set of organizational
design requirements presented by the instructor.
This was all accomplished without having to
purchase any additional hardware or software
beyond the desktop computers and network
already available in the classroom.

The experiential learning opportunity just
described did leave out a key component. In
addition to the tools available through NetApp, a
virtualization solution was required. For this, the
resources through the VMWare IT Academy
provided students with the tools needed to run
virtual machines for the NetApp VSIM and
production servers. Participating higher
education programs are able to use VMWare
Workstation, vSpere, vCenter, and other
virtualization products at no cost by VMWare.
Access to these tools benefits the students by
being able to implement virtualization solutions
that are dominating how information technology
is being implemented in enterprises. It also
serves as a cost savings for the academic
program by reducing the amount of hardware
required to provide students with a robust
experiential learning environment.

The Cisco Networking Academy offers Packet
Tracer to participating programs and their
students. Packet Tracer is a network simulation
application in which instructors and students can
design, build, and configure complex network
topologies. In a networking class, the instructor
can provide students with a topology that they
then have to configure and test to verify
functionality. Packet Tracer supports a broad
range of networking protocols. Packet Tracer’s
simulation mode can be used to graphically
display how fundamental protocols within TCP/IP
function. In realtime mode, the simulator
supports a variety of routing protocols (rip, ospf,
eigrp, bgp), switching protocols (vlan. vtp,
multilayer switching, QOS, etc.), wireless access
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points, and end devices (computers, servers,
printers).

Students are able to download and install Packet
Tracer onto their own computers from the Cisco
Networking Academy website. While it is not a
substitute for working on actual hardware, it
does allow students to practice their network
design and configuration skills outside of the
classroom. Recent upgrades to Packet Tracer
allow a topology created on one computer to
interact with a topology created on a different
computer. With this capability, instructors can
create scenarios in which students are network
administrators responsible for integrating two
separate networks after a corporate merger.

Student Recruitment

The use of vendor sponsored learning materials
can increase an academic program’s visibility to
potential  students. When  engaging in
recruitment activities, faculty and admissions
personnel can share how industry leading
vendors are contributing to the student’s
learning experience. They can also share the
impact that this exposure may have on the
student’s employability upon graduation.

There is also a linkage between high schools and
higher education available with the Cisco
Networking Academy. The original intent of the
Cisco Networking Academy was to increase the
number of students coming out of high school
who wanted to pursue careers in information
technology. The Cisco Networking Academy
website indicates that their curriculum is being
used at over 600 high schools and 2600 colleges
and universities worldwide (Cisco Networking
Academy, 2012). At the training opportunities
offered through the Cisco Networking Academy,
high school and college instructors have the
opportunity to interact. From these interactions,
high school instructors are given the chance to
encourage their students to continue their
education at the higher education institutions
that are also using the Cisco Networking
Academy.

These interactions have led to more formalized
arrangements between high schools and
colleges. In an era of Advanced Placement and
dual credits coming out of high school, potential
students were asking whether their participation
in the Cisco Networking Academy in high school
could be applied towards their college education.
To varying degrees, higher education has
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responded to these requests (Ball State
University Cisco Academy Training Center,
2012).

Some higher education programs will give
incoming students general credits for their
successful completion of the Cisco Networking
Academy. In this situation, the student would
not receive credit for a specific class in the
degree’s curriculum. Instead, the credits would
only be applied towards the total number of
credits hours required by the institution to
graduate.

Other higher education programs have taken the
next step by offering students credit for specific
classes. This may be awarded by completing the
Cisco Networking Academy curriculum and also
successfully earning the CCNA certification.
Another alternative has been establishing a
dual-credit relationship between a higher
education program and a specific high school
(Montgomery County Public Schools, 2012;
North Tech High School, 2012). Each of these
college credit opportunities are being used as an
enticement to recruit high school students to
matriculate to an institution’s information
technology degree program.

5. BALANCING ACT
Retain Academic Control

The most important thing an instructor should
do when utilizing vendor sponsored learning
materials is to retain academic control over the
class. It is incumbent upon the instructor or
curriculum designer to review the materials
offered by these vendors and determine the
degree to which those materials support the
learning objectives of a course. The use of these
vendor materials can be criticized as a “sell out”
to the technology vendors. The basis for this
criticism is the assumption that students are
only being exposed to the equivalent of
corporate “propaganda” that espouses their own
products. In response, there is merit to this
argument. However, it is limited.

Cisco, NetApp, EMC, and other vendors have
recognized this criticism and attempt to provide
their educational materials in a vendor neutral
manner. This is accomplished by emphasizing
the concepts, theories, protocols, and design
considerations that underlie the technology.
These learning objectives are completely
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independent of varying manufacturers of the
technology.

It is when the learning materials make the
transition from theory to practice that vendor
specific materials come into play. At some point,
it becomes necessary in an experiential learning
environment to interact with hardware and
software in order to develop the applied skills
demanded by employers. It is reasonable to
adopt a vendor’s product in order to provide
students with chance to develop these applied
skills. As long as the student understands the
underlying foundations, the primary difference
between configuring a Cisco Catalyst switch and
an HP switch is the syntax. VLANs and the IEEE
802.1Q protocol work the same way on both
devices.

If this logic is accepted, then the use of vendor
sponsored learning materials does not
automatically constitute a compromise of an
instructor’'s academic freedom. At the same
time, it is not an endorsement for faculty to
blindly accept the content, delivery, or
assessment strategies provided by the vendor.
There is nothing restricting an instructor from
creating an additional assessment outside of the
confines of a particular vendor's learning
environment. The students can be given a task
of the instructor’s choice and have the flexibility
to utilize any method that is appropriate to solve
the task. The instructor must strike a balance
that provides students with relevant content and
resources while meeting the requirements of the
vendor.

Tool Box

To achieve that balance, an instructor needs to
consider the strengths and weaknesses of the
resources at his or her disposal. When an
academic program has arrangements with
multiple vendors, it is like having a well-
equipped tool box. The trick is finding the right
tool for the job at hand. An individual vendor is
likely to present lesson plans based on the tools
that they provide. An instructor with access to a
broader set of tools should be able to develop a
more comprehensive learning experience by
integrating resources from different aspects of
an enterprise infrastructure. In so doing, the
students begin to comprehend the interactions
and interdependencies that occur between the
network infrastructure, server  hardware,
operating systems, and enterprise applications
that are found in corporate information systems.
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In a systems administration course at Ball State
University students were introduced to DNS and
DHCP. Students were asked to configure these
services on a virtual machine of a server
operating system on their individual desktop
computer and be done. However, how often are
end wusers located on the same physical
computer that is hosting those services?
Enterprise servers are usually located on a
different part of the network.

Access to the various vendor resources has
allowed the design of that lab to be more robust.
The limitations of the previous example and
expand upon. Having adopted various vendor
learning opportunities into the Computer
Technology program at Ball State University, the
instructor hands out a network topology and the
students have to develop an appropriate IP
subnet strategy. Students then use Packet
Tracer to create a test build of the network
infrastructure and verify that the IP subnet
strategy and network device configurations are
correct. The configurations from Packet Tracer
can then be imported into actual Cisco switches
and routers in accordance with the topology.
Students then connect desktop computers to
different subnets on that physical topology. With
VMWare Workstation obtained through the
VMWare IT Academy installed on one of those
desktop computers, students create a virtual
machine for the server with Windows Server
2008, R2 ISO downloaded from the Microsoft IT
Acadamy via DreamSpark.

By taking this approach to a DNS or DHCP lab
assignment, students learn much more than just
how to create a scope within DHCP. Instead of
being given a set of IP addresses to use,
students experience the impact of the 1IP
strategy they had developed. They have to
diagnose that the range of addresses for their
subnets was wrong if they received IP address
overlap errors on the routers or DHCP scopes.
After correcting the IP subnet strategy, students
would then have to reconfigure IP addresses on
network devices, static IP addresses on the
server, IP addresses of DNS entries, and scope
configurations in DHCP. By combining the
available tools, students develop an appreciation
for the development and planning stages when
designing an information technology
infrastructure. It also fosters critical thinking
skills that are needed to be an effective
technology troubleshooter.
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Low Cost Providers

Both Microsoft and Oracle charge set fees to
participate in their academies and so there are
no lower cost alternatives for these resources.
When possible, however, seek out the low cost
providers of vendor sponsored learning
materials. With the Cisco Networking Academy,
academic programs could choose the regional
academy through which they would access the
Cisco materials. Since these regional academies
were able to determine their own price based on
the additional services they provided there local
academies, curriculum designers could shop
around for the regional academy that provided
the services they needed at a price that was
within their budget.

Other vendors have taken the position that they
will not charge higher education to participate in
their learning communities. They provide access
to higher education programs free of charge.
NetApp, VMWare, and EMC have adopted the
philosophy that providing higher education with
their learning materials is an investment. For
every dollar put into their learning communities,
they anticipate a delayed return on investment.
The objective for these vendors is to increase
the number of information technology
professionals who are skilled in their product
lines.

6. CONCLUSIONS

With declining budgets in higher education, the
challenge of providing students with the
resources they need has become increasingly
difficult. Curriculum designers face the constant
challenge of providing students with hardware,
software, and current learning materials.

The use of vendor sponsored learning materials
can provide curriculum designers in information
technology programs with a broad range of
cutting edge materials. Leading hardware and
software developers in the information
technology industry are granting higher
education faculty with access to the newest
releases of operating systems, server
applications, simulators, and learning materials
at little to no cost.

Despite the potential benefits, the decision to
adopt vendor sponsored materials into an
academic program should not be taken lightly.
While the vendor may not charge much to use
their materials, there are likely to be a number
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of support costs. These costs can stem from
subscription fees, hardware, and software to
support any single vendors learning materials. A
more significant cost to consider is the potential
loss of academic freedom when trying to fulfill
appropriate usage requirements by the
sponsoring vendor.

Ultimately, faculty need to retain academic
control of what occurs in their courses.
Instructors need to recognize that the vendor
materials are tools. It is up to the instructor to
choose the most appropriate tools to assist the
student in attaining the learning objectives for a
given course. This is done by balancing the
needs of the vendor with the needs of the
students. When done effectively, students can
be provided robust learning opportunities that
foster critical thinking and develop a more
comprehensive knowledge of the interactions
between different technologies.
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