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Introduction

The following pages present the findings and recommendations of the external review team
convened by Dr. Kate Harrington, resulting from our assessment of the program proposal and
our site visit to the University of Massachusetts Boston on January 23, 2008. We begin by
offering an executive summary and general recommendation, continue with general findings and
specific recommendations to the authors of the proposal and the faculty and administrations of
the College of Management and the College of Science and Mathematics, and conclude with
responses to each of the items in Dr. Harrington’s charge to the team.

We thank Drs. Grovosky, Harrington, and Quaglieri for extending us the invitation to visit
UMass-Boston and the opportunity to provide input into the program proposal process. We
would also like to thank Drs. Fejer and Campbell of the Department of Computer Science, Drs.
Kuilboer and Gutierrez of the Department of Management and Information Systems and the
faculty both departments for all their efforts.




Executive Summary:

To develop and deploy a new academic program is a significant undertaking by any single
department; the fact that the proposed BS in Information Technology is a cooperative effort
between two departments and colleges presents both opportunities and challenges of even greater
significance. The reviewers compliment the intentions and efforts of the Departments of
Computer Science and Management Science and Information Systems for bringing forth a
program proposal that demonstrates in feasible and practical ways effective inter-departmental
cooperation. The proposal presents a blueprint for an academic response to industry needs,
faculty interests and student demand. Equally impressive are the many ways that the program
design ties into the pragmatic realities, opportunities for graduate study in the MSIT degree
program, and collaboration with industry by extending the network and pathways of an already
substantial relationship between U-Mass Boston with BATEC and the Mass Technology
Leadership Council. We endorse the proposal and believe that the program, once implemented,
can deliver qualified IT professionals into a workforce that is now, and will be hereafter, an
essential component of our knowledge-based economy.

The strengths of the new program, as we see it are:

* A strong technical curriculum that satisfies the increasing need for technically competent
personnel.

* An emphasis on hands-on, pragmatic projects built on extensive interaction with industry.

* The right blend of technical and business-related knowledge, which is so necessary to be
successful in a global environment.

* Attractiveness to: 1) MIS students who wish to acquire more technical skills; and 2) CS
students who wish to understand how technology can be leveraged to provide business
solutions.

* The flexibility of adding and dropping tracks in response to changing field requirements,
skill sets expected by potential employers, faculty expertise, and student interest.

* The potential for the program to evolve into an even wider multi-disciplinary program,
unique in content and delivery.

* Provision of a much-needed and well-defined pathway from high school to a bachelor's
program and beyond.

* The fostering of relationships with industry that will continue to shape the relevance of
this program.

* The potential to capitalize on an existing strong internship program that benefits all - the
students, UMB, and the companies that participate in the program.

* A strong and complementary relationship between the BSIT and the new MSIT
programs, with the latter providing students with a solid grasp of the role of technology in
organizations and a rich understanding of how IT can influence strategy in ways that will
enable the organization to achieve and sustain a competitive advantage. The emphasis is
more on the management of technology than on the technicalities of IT, and, therefore, a
student going through their proposed BSIT and the MSIT program will not only have a
strong technical foundation, but will also appreciate and understand how IT brings value
to an organization.
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The proposed Bachelor of Science in Information Technology degree at the University of
Massachusetts Boston is an unusual program in that both the Department of Computer Science
(CS) and the Department of Management Science and Information Systems (MSIS), which are
housed in two different colleges of the university, the College of Science and Mathematics and
the College of Management, will offer it jointly and cooperatively. Given the interdisciplinary
nature of Information Technology (IT) programs in higher education and the IT industry itself,
such collaboration is valuable, if not necessary, in that the contributions resulting from joint
oversight will provide educational and career opportunities that are not available to students
seeking more narrowly defined disciplinary degrees within a more traditional, single
department/college structure.

The proposal came about as the result of a combination of student demand, faculty interest and
industry need. As information continues to grow as the currency of business, entertainment and
education, an IT workforce, particularly in an essential commercial and cultural urban hub such
as Boston, needs not only to keep its ranks strong but also for these professionals to stay current
in the latest technologies and methodologies employed by industries and used by consumers.
Moreover, as the end user is the primary focus of information technologists, graduates need to
continue investing time and energy in learning and keeping up with their field, as well stay
equipped and experienced in order to respond to the information technology needs of local
industry, non-profit and other organizations. An educational program that stresses application
over theory, as this IT program does, will produce graduates with the skill sets and basic
experience necessary to thrive in an important and dynamic profession.

Similar to the design of many established IT programs around the nation, and indeed throughout
the world, the proposed program is built in a layered fashion, with a set of common core courses
(10), specialization clusters comprised of focused track courses (4-6), and a senior year project
management and capstone experience that draws on prior learning. The core courses address
critical content areas that are fundamental to the IT industry: networking, programming, data
management, and web systems. Once the fundamental concepts have been mastered at the lower
division, focus is placed on systems integration and the implementation of skills and knowledge
through real-world experiences. The initial specialization areas, or tracks, System
Administration (CS) and Information Architecture (MSIS), are addressed primarily at the upper
division, allowing students deep engagement with their areas of interest. Not only are these two
tracks important paths to viable careers, but they also represent the scholarly interests and
experience of current departmental faculty. New hires for this program will be selected based on
similar interests and experience. This is an important finding, in that there is often a perceived
need for an educational program such as IT to try to cover all topic areas in as much depth as
possible, resulting in what current and prospective students see as a lack of program definition,
and often unrealizable and expensive demands generated by the need for course offerings and
super-specialist faculty. It is important for program administrators to maintain emphases on
responsiveness and adaptability as they pertain to course offerings and the development of other
tracks as the program grows in both students and teaching staff. As they are currently
configured, the System Administration and Information Architecture tracks are rigorous and
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We understand that the entry-level programming course is quite often a barrier to advancement
in the CS major, consequently contributing to attrition or internal transfer. Distributing the
content over two semesters, as is planned, has proven successful in other institutions, while
another documented strategy for retention is the practice of paired programming.

I'l 1T 230 Relational Databases (MSIS 230) * (Fundamental 1/information
management)
Recommendation: add, if possible, material that will support Fundamentals 2-4.

Il IT 240 Web Fluency (Fundamental 1/web systems and technologies)

I'l 1T 244 Introduction to Linux/Unix (CS-IT 244) * (Criteria L and M; fundamentals
2 and 3)

I'l 1T 246 Networking (CS-IT 246) * (Criteria J, K, L and M; Fundamentals 1/
networking; 2/information assurance and security; 3/systems administration and
security; and 4/systems integration and architecture) !

I'l 1T 285 Social Issues and Ethics in Computing (CS 285, formerly CS 485) * (Criteria
K, L and M; fundamentals 2 and 3)

I'l 1T 425 Project Management (MSIS 425) * (Criteria M and N; fundamental 4)

I'l IT 485 Information Technology Capstone (Criteria J-N; fundamentals 1-4)

While we understand the need for an introductory course, we suggest that the outline for the new
IT 110 is more ambitious than it need be. Moreover, the IT fundamental of human-computer
interaction is one that is noticeably absent. If the intent of IT 110 is to attract and retain
freshmen, giving the course an HCI slant would serve that purpose and demonstrate some
coverage of an IT pillar of fundamental knowledge. We recommend that the program
administrators reconsider the content of this course and perhaps shape that content around a
series of real-world problems presented by representatives of local industries and service
corporations, thereby accentuating the applied and social nature of computing as contributing to
the many possible growth areas reliant on information technologies.

Program Recommendations
|

Additional Tracks: As the CS and MSIS Departments consider the inclusion of new tracks, the
should do so at a measured pace and in a judicious manner so that they not only result from
analytic projections (completed in concert with an advisory board) of workforce needs, but they
also cultivate the research interests of their faculty by creating tracks derivative of those
interests. Any of the suggested future tracks (forensics, gaming, database administration, web
programming and nursing informatics) will continue to grow in both industry and end-user
demand, but in our experience, tracks developed for expertise in areas that are the province of
departments not invested in the core courses are difficult to maintain.
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The system administration track is sufficient regarding coverage, but the information architecture
track would be enhanced with the addition of a course on information assurance as defined by
the NSA:
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Professional electives: we recommend against restriction to courses outside of IT and/or courses
that somehow reflect future career paths of IT students if those parameters were proffered to
accommodate ABET requirements. These are current Information Systems (and not IT)
accreditation requirements. Given employers’ needs for a workforce proficient in what are often
called the “soft skills” of communication, one strength of the curriculum is a focus on written
communication and oral presentation skills in many of the MSIS courses. We would recommend
advising students to seek out technical communication courses as electives, given the importance
of documentation in the IT field.

*

The capstone course: We urge faculty and administrators to look to local companies, non-
profits and university services as the sources of projects that are non-proprietary and non-mission
critical in nature. If projects are brought in from local industry, there should be a corporate
liaison involved throughout the semester so that students are in contact with an actual client who
presents non-academic needs and goals but understands the limitations of a semester timeframe.
In terms of using the capstone as an assessment device, unless the scope of work has direct
connections to specific course objectives, it will be difficult to demonstrate that the project is
truly a capstone for previous experience.

Advisory board: we recommend the creation of an active, multi-dimensional advisory board for
the program, one distinct from departmental boards, to be comprised of many of the constituents
who assisted in the creation of the program proposal beyond the faculty of home departments.
These include corporations, representatives from BATEC, transfer coordinators from local feeder
schools, university IT staff, but also current students and alumni. BATEC can also become a
source of capstone projects, arguably the most valuable educational experience for an IT
undergraduate.

Assessment: We recommend that the program continue to develop and implement assessment
protocols that place emphasis on the continuous improvement processes, such as those already in
place in both the CS and the MSIS Departments, which are required to have an assessment plan
that contains methods for collecting, analyzing and implementing change beyond what is listed
in the proposal:

¢! Establish an industrial advisory board (IAB). TABs have served the colleges and the CS
department well in helping us to decide what we should be teaching.

! Survey students on a regular basis.

! Interview employment counselors and recruiters to gather feedback about our graduates.




I'l' Make use of our advising processes and course evaluation forms to make sure we’re
meeting these objectives.

I'l' Make use of (current) annual alumni gatherings to survey graduates as to how well we
prepared them and what we should be doing next.

I'l' Use the capstone course (and feedback from any customers) as an assessment tool.

Objectives !
The program proposal lists the following objectives:

Graduates will be able to:

I'l' Use and apply current technical concepts and practices in the core information
technologies.

'l Analyze, identify and define the requirements that must be satisfied to address problems
or opportunities faced by organizations or individuals.

I'l' Effectively design IT-based solutions and integrate them into the user environment.

'l Address security issues.

I'l' Assist in the creation of an effective project plan.

I'l' Identify and evaluate current and emerging technologies and assess their applicability to
address the users’ needs.

I'l' Analyze the impact of technology on individuals, organizations and society, including
ethical, legal, security and global policy issues.

I'l' Demonstrate an understanding of best practices and standards and their application.

I'l' Demonstrate independent critical thinking and problem solving skills.

I'' Collaborate in teams to accomplish a common goal by integrating personal initiative and
group cooperation.

I'' Communicate effectively and efficiently with clients and peers both orally and in
writing, using appropriate terminology.

I'l' Recognize the need for continued learning throughout their career.

ABET has recently posted the 2009 general computing objectives:

The program has documented, measurable outcomes that are based on the needs of the program’s
constituencies.

The program enables students to achieve, by the time of graduation:

(a)!An ability to apply knowledge of computing and mathematics appropriate to the discipline
(b)!An ability to analyze a problem, and identify and define the computing requirements
appropriate to its solution

(c)!An ability to design, implement, and evaluate a computer-based system, process, component,
or program to meet desired needs

(d)!An ability to function effectively on teams to accomplish a common goal

(e)!An understanding of professional, ethical, legal, security and social issues and responsibilities
(f)!An ability to communicate effectively with a range of audiences

(g)!An ability to analyze the local and global impact of computing on individuals, organizations,
and society

(h)!Recognition of the need for and an ability to engage in continuing professional development




(1) An ability to use current techniques, skills, and tools necessary for computing practice.
The following are the 2009 IT Program Criteria:

(j) An ability to use and apply current technical concepts and practices in the core
information technologies.

(k) An ability to identify and analyze user needs and take them into account in the
selection, creation, evaluation and administration of computer-based systems.

(I) An ability to effectively integrate IT-based solutions into the user environment.

(m) An understanding of best practices and standards and their application.

(n) An ability to assist in the creation of an effective project plan.

In addition to the general curriculum criteria for all computing programs in Criterion 5, the
Program Ceriteria for Information Technology computing programs include the following
specifications:

a. Coverage of the fundamentals of
1. the core information technologies of human computer interaction, information
management, programming, networking, web systems and technologies.
2. information assurance and security.
3. system administration and maintenance.
4. system integration and architecture.

b. Advanced course work that builds on the fundamental course work to provide depth.

The program’s only weakness in relation to the Program Criteria is the absence of course content
related to human-computer interaction. There are opportunities to rectify this deficiency, such as
a redesigned IT 110 and/or IT 285, if not the creation of a new course that focuses on social
computing, graphical user interfaces, and/or usability design. Alternatively, a course in human
cognition and perception would contribute to addressing the paucity of HCI content in the
current curriculum.

I"H$0%68 ($)*+$%, --$./0&',.)*

As mentioned above, we recommend that program administrators implement assessment
protocols sufficient to address Criterion 4 (continuous improvement) of the 2009 CAC criteria,
which reads as follows:

The program uses a documented process incorporating relevant data to regularly assess its
program educational objectives and program outcomes, and to evaluate the extent to which they
are being met. The results of the evaluations are documented and used to effect continuous
improvement of the program through a documented plan.
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The authors have identified critical ways in which the CS degree and the IT degree will not
impinge on each other, and it has clearly differentiated the MSIS concentration from the existing
degrees in the College of Management and Information Science. The designers of UMB’s BSIT
program should be applauded for their curricula, which in the case of the CS Department will
improve retention by replacing a traditional introduction to programming course with one that
spreads the difficult logical abstractions of higher level programming languages across two
semesters, which is proving to be successful in other institutions.

Mission Recommendations

While collaborative work is often difficult to grade and poses new challenges to faculty, it
prepares students for work assignments that invariably involve fixed teams and/or other
individuals. With community college liaisons on the advisory board and the guidance of
BATEC, maintaining and changing course content will be easier to do in a rapid fashion,
yielding many opportunities to develop a seamless 2+2 curriculum model. Before investing time
and energy into tutoring schedules and budgets, we recommend that the program staff monitor
the progress of students in the early semesters if the suggestion for additional tutoring derives
from an assumption that potential IT students are somehow less qualified to handle the rigors of
college-level courses. While ten years ago this assumption may have had evidence to support it,
peer programs can report that, after the initial mass migration from CS and EE departments by
under-prepared students, the abilities of the majority of majors levels out. Tutoring usually has
net benefits, and we would encourage you to consider peer tutoring managed perhaps as part of
an ACM student group or even an ACM-SIGITE student chapter.

Need, Demand and Enrollment

The proposal presents a rich and detailed explanation of the current IT employment picture and
future trends, particularly as they pertain to the Boston area. There is no escaping the fact that
computing has become essential to most business and industry, that hardware is becoming more
powerful even as it becomes smaller, software is becoming more robust and, for some users,
difficult to master, and networks are constantly under attack. The occasional report of IT job
downturns is not as powerfully compelling as the growth in the power and number of computing
technologies that we encounter every day. There is little competition in the Boston area in terms
of BS degree programs, and UMB is wise to be making its investment in a growth computing
program area at this time. The projected yearly enrollment of 30 new students is reasonable.

Need, Demand and Enrollment'Recommendations

A concerted recruiting effort that enlists the Admissions Office as well as community college
transfer coordinators, articulation agreements and high school guidance counselors would be
time well spent. We recommend that the program exploit existing BATEC and industry
connections.

Administration, Governance and Operation

11




Administration of a joint program presents challenges that traditional department-based
programs do not. As described in the program proposal, the BSIT will contribute equally to
directing, advising, and evaluation efforts while faculty and instructional staff will report to their
home department, either CS or MSIS. The goal of 50% of instruction being offered by full-time
faculty is reasonable and will be viewed positively by accrediting agencies. We have concern,
however, regarding the stress that program development — the creation of new courses and new
content for existing courses; recruitment efforts; advising activities; assessment initiatives, etc. -
will have on junior faculty who have a rigorous research and publication expectation.

!Il#$%&lll#(

Adding two new tenure-track faculty and two lecturers with a larger teaching obligation is
sufficient for the number of new and existing courses that must be offered in the MSIS track,
according to the curricular plans presented. Filling these lines will go a long way toward
sustaining the program, as the teaching commitment of existing faculty, on the whole, is
rigorous.

"H#3%&"# 11"$))"*+,-.$*(

We recommend that the BSIT choose the two smaller lab option rather than one large lab, as
described in the proposal, and if possible, create a separate sand box space for the network and
information security classes. In addition to the Safari book program, we recommend either
library purchase of the IEEE Explore and ACM Digital Library subscriptions, or underwriting
the cost of faculty and student subscriptions to it, if they are not already part of the library’s
holdings.

1,%0-1(2%,0.3.",- $*#((

The resumes of the faculty associated with the BSIT proposal are outstanding, representing
tremendous academic and field experience. However, only with their leadership and
involvement in sharing the teaching load will the new hires be able to deliver a first-rate,
accreditation-worthy BSIT program.

I"HASHH"H(-$(-5"(1"6."7(8" ) IH(:5,&;"(<L(=,-"(>,&& *:-$*2(@H#HS'.,-"(
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1. Curriculum and Objectives

Is the proposed curriculum congruent with program goals? Are the content and sequencing of
the curriculum appropriate? Is there a sufficient distinction between the baccalaureate and
master’s curricula? Are there any major omissions or problems?

There is congruence between the program goals and the curriculum designed to achieve them. A
review of the syllabi and discussions with some of the faculty indicates that the content and
sequencing are more than sufficient to reach programmatic goals, and that content will be
delivered in a well-thought out schedule that assures timely completion of degree
requirements. There is one significant omission and one potential problem related to
curricular goals and objectives. Not seen in any overt way is course content that would fall
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2.

under the category of human-computer interaction, which is considered one of the five
pillars of an IT undergraduate education. Some programs offer an interface design course
that contains basic information on cognitive and psychological elements associated with
computer use, while others present information from a human factors perspective. The
introductory course that is being designed can play a role in addressing this omission. The
MSIT curriculum is both practical and relevant to the management of IT in organizations.
The MSIT program aims to provide students with a solid grasp of the role of technology in
organizations and how IT can influence strategy in ways that will enable the organization
to achieve and sustain a competitive advantage. As we mention above, the emphasis is
more on the management of technology than on the technicalities of IT, and therefore, a
student going through the proposed BSIT and the MSIT program will not only have a
strong technical foundation, but will also appreciate and understand how IT brings value to
an organization.

Students

Are admission and degree requirements of sufficient rigor to produce graduates who are

competitive in the field?

The admission requirements for BSIT do not vary from standard UMB requirements for either

track, and experience has shown that standardized test scores and placement exams
designed to weed out students with weak quantitative skills should not be a significant
factor for IT programs, as they are for computer science degrees. The degree requirements,
as presented, are certainly rigorous enough to assure that IT graduates are competitive.

Faculty

Are the research and teaching credentials of the faculty of sufficient quality, breadth and depth to

mount the proposed program? Are there sufficient faculty to mount the program?

We do not hesitate to endorse the current faculty’s capabilities in teaching and research as being

4.

much more than simply sufficient to move forward with the degree proposal. Strengths of
the faculty include programming, database and information management, web systems, and
networking. Given that there will be one new tenure-track hire and a lecturer position
added to both the CS and MSIS Departments, there will be sufficient coverage of the core
and track-specific classes. As the program grows, however, the new hires will also be
faced with rigorous research expectations, necessarily limiting their availability to teach,
advise and contribute to new course development. It is therefore essential to identify
tenured faculty who are willing to teach core and elective courses in the IT program.

Library, Finances, Physical Facilities, and Computer Lab Facilities

Are facilities, equipment, and library resources adequate to support the program? Is the

program's proposed budget adequate?

While the facilities are generally outstanding, we would recommend that investment in labs and

computing equipment would benefit the program and future accreditation efforts. This

13




$%&'()*+!,%!-../01$)!",2! 3-12*1 (+*)! .-11%*34-15$%0! ,%)! %*34-15! +*&(1$36! &-(1+1
*$+3%%0!&-;<(3*1!",2+!,1*;-+31+,3$+.,&3-16!.-1!=>?@! &-(1+*+7!
|

A7!l  B*1.-11C1-01,:!

206! 6-(1! -<$%$-%D! 43" 01,)(,3%+! -.| 30$+! <IROF:4'-6,2*E! | 2+1 39*IFFS)*06&*! -1 9%6*¥)! 04
)*:,9%)!.-11+(&9!,1<1-01,:1&-:<*"$%0E!

!

G1,)(,3*+!-.139$+!<1-01,;14$"1 251 &-;<*3$3$F*)I%06!)*; %) D!, %)! +!39*1 <1-<-+,'1$%)$+<(3
)*:-%+31,3*+DI39* 1 *I$+! 1&-:<*"$%601%6*4)] -11, 1+-'$)1=>?@!<1-01,:1$%!=-+3-%7!

|

H!  IF,'(,3%-%JK++*++;*03!

L,+!,%!,)*M(,3*I<1-&*++12**04!*+3 2'$+9*)!3-1 ++*++I139*I* *&3$F*%0*++!1-.139*1<1-01,;!$%
$3+10-,'+1,%)!-2N*&3$F*+E!

|

0*<,13;*%3,"! ,%)! P-"*0*! .,&('36! ,%)! ,);$%$+3EB+Q! )*+&1$<3$-%+! -.! ,++*++;*%3! <1
,'1*))6! $%! <", &*1 1*+('3!1 $%! ,%! (%M(,'$.$*)!,..$1;,38F*! ,%+4*1! | R9$™*! +(1F*6+! ,%
*F,'(,38-%+D!,+14*"1 +1$%<(3!.1-;1$%) (+31613<*,%)!-39*1+!-%!,%!,)F$+-16!2-,1)D!I<
$%)BFP)(,"! ,%)! &-"*&3PF*! <*1+<*&3PF*+D]UIOPE&ON13,%3! $%! ,%6! ,++*++;*0%3! <1-
39%1*1, 1*1$%3*1%,'1)*<,13;*%3! *..-134B$8H6(-(+'6! $;<1-F*D! , BYK+*1 48" 2% *:< 0p)*)!
3-L) 1 ++1&(11*%3!, ++*++;*0031<1-3-&-'+H=DI3@ 71 @ 9*+*1$% &' ()*!-.. *1$%0!,!)-&(;*9
+6+3*;139,3' M(,%3%$3,35F*'6! ;*,+(1*+! 9-4! 4*"1 * &9! &-(1+*! $+! <1*+*%%3$%0! $3+! &
* *&3$F*'6! 39,3! &-%3*%3! $+! 9*'<$%0! 39*! <1-01,;Q+! &%+3$3(*%3+! ;**3! 3
-2N*&33$F*+D!,%)!*M(,"6!$;<-13,%3D!9-4!*. . $&$*%3'6!1*+('3+!-.1,%6!;*,+(1*;*%3!, 11
$%3-! ,%! ,++*++;*%3! &6&*! 3-1 +9-41BBRL,;! -(3&-;*+! ,1*1 2*$%0! ,))1*++*)! 391-(09
&-%3%%(-(+!,)N(+3;*%3+! 3-1 &-(1+*! &-%I*PBBHEEDH $3+! 1*3*%3$-%! 26! 39*! +3()*
9-4!139,3! &-%3*%3! +&,..-")+! $%! ,%! * **&BPR*1! 3-! +*1F*! %-3! -%'6! 01,)(,3$%0! +*
$%F-'F*)!1$%! &, <+3-%*I<1-N*&3+D!2(3!,'+{t ¥6&*H3D*6!2*0$%!39*$11?@! &, 1**1+7!!

+7!11839*1!

,2'6!

1,&9$*F$%0

-3-&-'+!
| &-(1+1
1%+%043!
3-&'D!

03*)!
-%03*%3D! 9-
O*$1! 0-,'+!
f1.9)12,&5!

%3+D!,%)!
%$-1+!




