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Abstract

Academic comptuting programs often want to keep pattetechnological changes by frequently
updating their program contents. These programggsaare often reactionary and lack uniform
standards. Thus some of the changes are oftenlfudlek and, as aresult, face additional changes
shortly after their implementation. A helpful segy in computer program updates is to utilize a
standard curriculum to gauge and benchmark thegnog

This paper compares the content of two technolaggnams with a standard curriculum devel-
oped by the Association of Computing Machinery (AGMd other organizations including, AlS,
AITP, IEEE and ABET -CAC. The paper examines the ewhof two technology programs: The
Technology Support and Training program (T ST) arbCollege of Business — Indiana Unk
versity of Pennsylvania (IUP), and the Computeoinfation Systems (CIS) and Information
Sciences (IS) programs in the School of Commuminatand Information Technology at Robert
Morris University (RMU). It then compares the canitef both programs with the Computing
Curricula Information — Information T echnology Vale (IT2005) Body of Knowledge.

Keywords: Comparingtwo computer programs with IT2005, Cotepprograms and standard
curriculum, Computer programs, technology currioulif2005, AlS, AITP, and ABET-CAC

Introduction

This paper builds on a previously published pageahle same authors. In the first paper Ali, Ko-
hun, and Wood (2007) compared two program conteittsComputing Curriculum 2005
(CC2005) knowledge area. The previous study coaditdat both programs are retrospectively
aligned with the Information Technology list of tkkowledge areas in CC2005. After publica-
tion of the first paper, the authors learned ofdbeelopment of a new volume of standard cur-
riculum called “Information T echnology Volume Bodf Knowledge” or IT2005. Building on
the conclusion that the two programs are clos@ned with IT2005, the authors decided to
pursue this issue further and see how
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from one course to another. In cases when updabingputer program curriculum, designers are

faced with difficult choices among course and pamgnames as well as content. In these cases,
consulting standard curriculum helps in identifythg disposition of the program and in identify-
ing the steps needed to be in compliance with téredsrd program.

In this paper the content of two programs are capgbaith the IT2005 standard curriculum. The
two programs with the compared content are the@r8gram at IUP andthe CIS program at
RMU. The intention of the paper isto find the coamrcourses between these two programs and
the IT2005 suggested body of knowledge and theeraébe what is missing from the programs
and to determine if there is any overlap or overecage.

The remainder of the paper is divided into foutises. The first section offers a brief history of
the computing curriculum. The second section erplai more details about the IT2005 as well
as the development andthe content of this starmaréculum. The third section explains the two
programs —the TST program at IUP andthe CIS @ogit RMU. Finally, the fourth section
makes the comparison between IT2005 and the twgramos being discussed here. Atthe end of
the paper a conclusion and suggestion for futseaneh is presented.

Computing Curriculum — A Brief History

The attemptsto develop standard computing cutmealhave been going on for a number of
years. These attempts at standards developmeiekasvolving in a number of areas of tech-
nology as well as the number of newtopics includegach technology area. The ways in which
the standard curriculum is evolving parallels theréase in the use oftechnology in education as
well as in business and government.

There are a number of organizations that work w@hig standards for various technology fields:
The Association for Computing Machinery (ACM), timeatitute for Electronic, Engineering and
Electric (IEEE), the Association of Information 8yms (AIS) and the Association of Informa-
tion Technology Professionals (AITP). These orgations have worked at many levelsto de-
velop standard curriculum for different computesciplines. They have developed a number of
documents in this regard and have indicated thegt will continue to do soto develop additional
documents ad the need for developing such docunaeises. T he initial focus of these efforts
was to develop a standard curriculum for the compatience majors. This evolved into a larger
number of standard curriculums to cover wider raofggomputer related programs.

The documentsthat are developed by these orgamizatre labeled as computing curriculum,
though not officially considered “standards”, tHeywe been widely used in curriculum develop-
ment and accrediation (Dark, Ekstrom, & Lunt, 2006 fact, due totheir wide use in higher
education, these documents are considerele &&to standard curriculum in the computing tech-
nology fields.

Developing the intial standard curriculum in tr@puter field dates backto 1968 when the first
computer curriculum was published for computerrsmgCS) by the ACM (Hart, 2006). Since
that time,the ACM curriculum was followed by aiserof curriculum standards that included the
latest technology fields, such asthe informatipsiesms volume (IS97 and 1S2002), the software
engineering (SE2004), and computer engineering QC&ER(Reynolds, 2006). All these volumes
were specific to one computer field and none cssere than onetechnology field. At one
point, the computing curriculum was limited maitdythree programs: Computer Science, In-
formation Systems and Computer Engineering. The@bar Engineering program was often
taught within the college of Electrical Engineerirgd Information T echnology was not yet con-
sidered a separate field of technology.
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The turn of the new century witnessed an increiased number of programsthat teaches com-
putertechnology with all it variation and breadtiew programs were formed with the increased
use of web technology. As a result of this techgglourricular explosion, curriculum designers
thoughtthat it may be necessary to design a stdrodmriculum that spans across multiple fields.
Therefore the Computing Curriculum 2005 (or CC208%hdard document was developed. The
development of CC2005 servedtwo purposes: Hiritentified the fields orthe academic pro-
grams that are supposed to be computer technolmgygms; and second, it listed specific fields
that are included under each domain (Hart, 2006).

CC2005 identified five computer related programemputer Science (CS), Information Systems
(19), Information Technology (IT), Computer Engimiag (CE) and Software Engineering (SE).
Along with a list ofthe fivetechnology fields, @005 provided a scoring mechanism forthe
coverage (or domain) area for five technology Selllthough there is some overlap in the cov-
erage area amongthese five fields, CC2005 prowadegle description of each of the coverage
areas for the five technology fields. CC2005 exmdithe main purpose and the foundation of
thisreport:

“The foundation of this report isthe set of stamiddahat exist for undergraduate
degree programs in five major computing-relatettifie. Each ofthe specific
curricula volumes represents the best judgmert@félevant professional, sci-
entific, and educational association and servesaefinition of what these de-
grees should be” (p. 4).

About IT2005

Up until the development of CC2005, there were s of standard curriculum for each of the
five areas listed in CC2005 except the informat@ehnology volume. IT, as discipline, was not
widely recognized as a separate discipline. Instith@&dcontent of IT curriculum was taught
within the context of different technology programi®wever, the changes in technology and its
wide spread use led to the evolution of a new fidlcechnology that is different, in many areas,
from the previously established fields. This neghteology field is called the Information Tech-
nology (Or IT) field. CC2005 listed the followindpaut IT programs:

“IT programs exist to produce graduates who podbessight combination of
knowledge and practical, hands-on expertise to take of both an organiza-
tion’s information technology infrastructure ane heople who use it. IT spe-
cialists assume responsibility for selecting haréwand software products ap-
propriate for an organization, integrating thosedoicts with organizational
needs and infrastructure, and installing, customgizand maintaining those ap-
plications for the organization’s computer users’X9).

The diversity of the computer applications andwige area it covers led academics to think
about starting a new program that is different frexisting ones. This new program was intended
to cover the wider range organizational need treat mot covered under the previously developed
documents. Thus IT began to gain a foothold in ecdd as a separate discipline. As aresult, a
new volume of standard computing curriculum wasetiewed under the name of “Computing
Curriculum Information Technology Volume” or IT2005

The remainder of this section provides more expianabou the IT field interms of definition,
the skills it requires, the intended outcome ameoinformation
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IT as an Academic Discipline

As noted earlier, the new document “Computing T ethigy Information Technology Volume”
was introduced as a result of expansion of thei$€igline. At the beginning of the IT2005 docu-
ment, there is a broad definition of the IT distipt

“IT, as an academic discipline, focuses on medtiegieeds of users within on
organizational and societal context through thecs&n, creation, application,
integration and administration of compuing tectogids”.

IT Skills

The IT2005 identified the skills and knowledge artiaat graduates of the IT discipline must
have. IT2005 lists goals and expected oucomeghduates ofthe discipline must have upon
graduation. Specifically, IT2005 noted that witlfiine years of graduation an IT graduate must be

able to:

1. Explain and apply appropriate informationtechn@sgnd employ appropriate method-
ologies to help an individual or organization agkiés goals and objectives;

Manage the information technology resources ohalividual or organization;

3. Anticipate the changing direction of informatiocbeology and evaluate and communi-
cate the likely utilty of new technologies to ardividual or organization;

4. Understand and for some to contributeto the stiennathematical and theoretical
foundations on which information technologies ariét p

5. Live and work as a contributing, well-rounded memidfesociety.

IT Program Outcomes
The IT2005 went a step further in identifying pramgroutcomes. These outcomes are intended to

enable IT graduates to achieve the goals listedealithus, accordingto this standard curricu-
lum, IT students must possess the following skifien graduation, namely the ability to:

a) Use and apply current technical concepts and mexcin the core information technolo-
gies;

b) Analyze, identify and define the requirements thast be satisfiedto address problems
or opportunities faced by organizations or indiidts

c) (c) Design effective and usable IT-based solutamsintegrate them into the user
environment

d) Assist inthe creation of an effective project plan

e) ldentify and evaluate current and emerging teclgie®and assess their applicability to
address the users’ needs;

f) Analyzethe impact of technology on individualsgamizations and society, including
ethical, legal and policy issues;

g) Demonstrate an understanding of best practicestamdlards and their application;
h) Demonstrate independent critical thinking and problkolving skills;

i) Collaborate inteamsto accomplish a common goaitagrating personal intiative and
group cooperation.
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i) Communicate effectively and efficiently with clientusers and peers both verbally and in
writing, using appropriate terminology;

k) Recognize the need for continued learning througtioair career

Body of Knowledge

One of the first stepsthat IT2005 has taken ireotd develop a curriculum for the Information
Technology discipline is to identify the materialdacoverage areathat is appropriate for the dis-
cipline. In defining a curriculum for the IT disdipe, IT2005 identified twelve set of knowledge
areas. Within each knowledge area, the same dotisuggests a number of units to be covered
and also the suggested number of hours requiredddr knowledge area. In order to provide
context for the coverage area of IT2005 documémetfollowing is a list of the 12 coverage area

suggested by IT2005:

ITF Information Technology Fundamentals
HCI Human Computer Interaction

IAS Information Assurance and Security

IM Information Management

IPT Integrative Programming & Technologies
NET Networking

PF Programming Fundamentals

PT Platform Technologies

S A Systems Administration and Maintenance
SIA System Integration & Architecture
SPSocial and Professional Issues

WS Web Systems and Technologies

IT2005 Pervasive Themes

In order to set graduates of the IT discipline afram other fields in computing technology,
IT2005 defined that:

The curriculum must reflect those aspects thanéetmation Technology apart
from other computing disciplines. The integratidrdiéferent technologies and
the integration of technologies into organizatians fundamental to Information
Technology. An IT graduate must therefore acaaiskill set that enables him
or her to successfully perform integrative tasksluding user advocacy Kills,
the ability to address information assurance andrég concems, the ability to
manage complexity through abstraction, a deep stateding of the technology,
adaptability, outstanding interpersonal skillgthethical standards, and profes-
sional responsibility (P. 11)

Further, IT2005 developed a set of“pervasive thartiaat identify the boundaries oftheir cover-
age areas. The pervasive themes of IT2005 ard lglew:

» User centeredness and advocacy

» Information assurance and security

» Ethics and professional responsibility

* The ability to manage complexity through: abst@cti& modeling, best practices, pat-
tems, standards, and the use of appropriate tools

* A deep understanding of information and commuracetechnologies and their associ-
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atedtools
* Adaptability
* Professionalism (life-long leaming, professioralelopment, ethics, responsibility)
* Interpersonal skills

The Two Programs

This section describes the two technology progtéraiswere mentioned earlier in the paper: The
TST program at IUP andthe CIS/IS programs at RMrderto provide a framework for com-
paringthese two programs with IT2005, the secpi@vide broad explanation of the program
first, then it lists the definition and the coursdts offered in each program. For each program,
the section starts by giving a brief descriptionhs purpose of the program andthen list goals
and objectives of the programs so to be able ttheettage to compare the programs at a later
section of this paper.

The TST Program at IUP

The Technology Support and Training (T ST) departnrethe Eberly College of Business and
Information T echnology (ECOBIT) at Indiana Univéysbof Pennsylvania (IUP) offer two bache-
lor degrees and one associate degree. The firsidBaof Science degree is in Business Tech-
nology Support while the second is in Business Btdon. The Associate degree is in Computer
and Information Technology.

The TST department is one of three departmentSRithat offers a computer technology related
degree. The other two are Computer Science (CSMamdgement Information Systems (MIS).
There are other departments that teach some comigonieechnology such as Communication
Media and Marketing. But in general, the three depents of CS, MIS, and T ST offer degrees
specifically in the computer related field.

The program has a mission statement which broagfipek the purpose of the program andthe
intended outcome. It also has list of program dbjes and intended outcome. These comparesto
the IT2005 expected outcome listed earlier in gager. Besides, the program has a number of
required courses that each student needs to takkedento obtain their degree.

The mission statemeritThe mission of the Department of Technology Suppod Training is

to provide exemplary knowledge, skills and attiuéter the professional success of students. To
achievethis goal, we encourage and fosterteaaxngllence, conduct research in business-
related fields, and provide service to the Univgrsb the community, and to professional or-
ganizations”.

The program objectives or intended outcome argémeral goals that the graduates of the TST
must possess at the time of graduation. Thesetolgsare the principles that guide the devel
opment of program courses. The objectives or ttemaed outcome from the T ST program at
IUP are listed below:

» Apply social, legal, and human issues relatindgnmuse of technology

» Assess the need for, implement support, and eaioftrmation technology for the
desktop environment.

» Assess the need for design, implement and evéleehaical training
» Assess the need for, design, implement, supporeaaldate networking environments.

* Apply mutiple methods of evaluation to determimg@priate use oftechnology re-
sources for learning communication and productivity
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 Demonstrate a broad background in business anchirafn technology

* Analyzethe needs of end-users in a variety ohlass functions and recommend solu-
tionsto improve performance

» Determine appropriate integration of hardware dewic
» Demonstrate strong interpersonal communicatiorteanh skills
» Synthesize knowledge of web page architecture wesig development

* Understand and integrate intellectual conceptsedka the field of technology.

Beside the mission statement and program outcdred, 8T program requires their students to
take a number of courses in order to obtain theirees. T hese required courses total 120 credits
and are divided among university, college and pamwmgor department requirement.

The total number of credits that are specific te plhogram (or T ST requirement) is 33 credits (or
11 courses). Table 1 below list the courses traarequired to take by the BT ST program in order
for their students to obtain the degree.

Table 1 - List of technology courses for the for th TST program at IUP
Course Number [Course Name

IFMG 300 Information Systems: Theory and Practice

BT ST 273 Hardware Support Solutions

BTST 310 Telecommunications

BTST 311 Training Methods in Business and Infororaff echnology Support
BT ST 383 Microcomputer Software Solutions

BTST 411 Technology Support Development

BT ST 413 Enterprise Technology Support

BT ST 480 Seminar in Business Technology Support

COSC/IFMG 352 | LAN Design and Installation
Controlled Blectives:Two courses from the following:

BTED 201 Internet and Multimedia

BT ST 401 Web Design

BT ST 402 Website Development and Administration

BT ST 493 Intemship

COSC 110 Problem Solving and Structured Programming
COSC 304 Interactive Intemet Programming with Java

The CIS/IS Programs at RMU

The department of Computer and Information Systrise School of Communications and In-
formation Systems— Robert Morris University off@achelor of Science degrees in Computer
Information Systems, Information Science, and Caditipe Intelligence. The Bachelor of Sci-
ence degrees in Computer Information Systems dodmiation Science are both ABET-CAC
accredited with one difference between them—thareadf the ABET-CAC required Informa-
tion Systems Environment. The Computer Informagstems program requires a sequence of
6 prescribed business courses while the Inform&adance program requires 6 related courses
that are an environment supportive of or dependpon information systems, i.e., allied health,
media management, or forensics. The curriculuneretise consists of foundation courses, core
courses, advanced core courses, and specialtyessdtstaling 42 credits. As part of the three
year curricular review process, model curriculurohsas the IT2005, are used as a benchmark
and basis of comparison. Through the use of thdetrzurricula and the standards put forth by
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ABET-CAC, both degree programs are subject to tifélfnent of documented program objec-
tives and program outcomes. Furthermore, RobertiMoniversity requires that program ob-
jectives and outcomes directly map to the Univensiission and strategic plan. The program
outcomes (using the nomenclature as required by TABEC) put forth for the two ABET-CAC
accredited degrees are as follows:

1.

7.

An ability to design, implement and evaluate a cotapbased information system,
process, component, or program to meet desireddsssior organizational specifications

. An ability to apply knowledge of information systepprogramming and mathematics

appropriate to the discipline

. An ability to demonstrate sufficient background iuexdge in Operating Systems, Net-

working, Data Communication, Database T echnolagfgrination Systems Planning,
and Project Management

An ability to analyze an information systems promlelefine performance specifications
to solvethe problem and identify feasible solusiavhile recognizingthe local and
global impact of computing on individuals, organizas and society

An ability to function effectively onteams andlbe able to communicate effectively
with a range of audiences

. An ability to use current techniques, skills, aodls necessary for information systems

practices by recognizingthe need for, and thétabd engage in, continuing profes-
sional development

An ability to understand professional, ethicalglegecurity and social issues.

These program outcomes map to the ABET -CAC requirgdomes (Table 2) as follows:

Table 2 Mapping ABET Criterion to RMU CIS/IS Program Outcomes

ABET Ciiterion RMU Out-
comes

(a) An ability to apply knowledge of computing andthematics appropriate o 1, 2 also 3,
the discipline; 4
(b) An ability to analyze a problem, and identifydadefine the computing re- 4,1
guirements appropriate to its solution;
(c) An ability to design, implement and evaluateeanputer-based system, 1,2, 4also
process, component, or program to meet desiredspeed 3
(d) An ability to function effectively on teamsaocomplish a common goal; 5
(e) An understanding of professional, ethical, legacurity, and social issues 7

and responsibilities;

(f) An ability to communicate effectively with armge of audiences; 5

(9)An ability to analyze the local and global impatcomputing on individu- 4
als, organizations and society

(h)Recognition ofthe need for, and an ability tlga&ge in, continuing profes- 6
sional development;

(i)An ability to use current techniques, skills,ddieols necessary for computing 6
practices.

(An understanding of processes that support tlieety and management of 1
information systems within a specific applicatiowigonment.
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This degree requires different courses that areiipto the general requirements for the univer-
sity and for the school. It also requires diffettmrthnology based courses. Table 3 liststhe tech-
nology courses required by this program:

Table 3 Technology Courses for the CIS degree at RW

INFS1050 Fund Of Information Systems 3 Credits
INFSxx10-20 Two Courses in the Same Programming Layuage 6 Credits
INFS2210 O perating Systems Concepts 3 Credits
INFS3150 Intro Web Dev & E-=Commerce Technology 3 Credits
INFS3220 Systems Analysis and Design 3 Credits
INFS3221 Advanced Sys Analysis/Design 3 Qits
INFS3231 Network Technology & Mgt (N+) 3 Credits
INFS4240 Database Management Systems 3 Credits
INFS4810 Project Management 3 Credits
INFORMATION SYSTEMS ENVIRONMENT 15 Credits
TRACK CONCENTRATION Q2e dits

4 INFS courses relevant to one of the tsacBoftware Development, Health Care Systegms,
Network Administration, Office Information SystenV¥eb Development

Comparing the Two Programs

This section comparesthe content of both prograimidP and RMU with the IT2005 content. In
order to provide a better framework for comparisbe, definitions, mission statements, program
outcomes and courses and/or bodies of knowledge awalyzed. After the analysis was com-
pleted the authors decided that providing a corsparbetween the body of knowledge of IT2005
and the course listing of the two programs givesrtiost direct comparison among these pro-
grams and IT2005. Thus in order to complete theparimon, we performed the following steps:

First we reviewed the course title inthe two peogs versus the body of knowledge in IT2005. If
the names matches or closely resemble each otbegwiewed the course description and
knowledge units. If there is overlap amongthetwe listed them asthe same.

Second, if the name and title do not match, we @reghthe content and course description in
both cases. If there is more overlap inthe dedoripyve listedthem again as the same courses.

Third, the coursesthat do not fall under any efff2005 body of knowledge were listed them in
the outlier row.

Fourth, ifthere is more than one course that lggdao a specific body of knowledge, we listed
them in the same body of knowledge. So often, isuicdntains two or more courses that belong
tothe same body of knowledge.

Table 4 lists the comparison of the two programST{program at IUP and CIS program at
RMU) with the body of knowledge in IT 2005.
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Table 4 — Comparing IT Body of Knowedge with TST ad CIS Programs

IT2005 Body of Knowledge

TST Program at IlUP

CIS Program at RMU

ITF Information Technology
Fundamentals

IFMG300 — Information Systems
Theory and Practice

INFS 1050 Fundamentals of Infor-
mation Systems

HCI Human Computer Interactio

h BTST273 — Hardware Support

BTST 310 - Telecommunications

INFS 3150 Intro Web Dev & E-
Commerce Technology

INFS 3220 System Analysis/Desig

IAS Information Assurance and
Security

INFS 3235 Computer and Networl
Security

IM Information Managem ent

BTST311 — Training Methods an
IT Support

dINFS 4240 Database Managemen

Systems

IPT Integrative Programming &
Technologies

BTST402 — Web Site Develop-
ment and Administration

INFS 4850 Web Development ang
eCommerce Il

INFS 3221 Advanced Systems
Analysis and Design

NET Networking

COSC352 — LAN Design and In
stallation

BTST 310 - Telecommunications

INFS 3230 Network Technology &
Mgt (N+)

INFS 3230 Networks and Data
Communication

PF Programming Fundamentals

COSC110 — Problem Solving an
Structured Programming

i INFS 2120 VB.NET

PT Platform Technologies

BTST 383 — Microcomputer Soft-
ware Solution

SA Systems Administration and
Maintenance

INFS 2210 Operating Systems Cd
cepts

INFS 2211 Microcomputer Tech-
nology (A+)

SIA System Integration & Archi-
tecture

BTST480 — Seminar in Technol-
ogy Support

SP Social and Professional Issue

INFS 4170 Global, Econo mic, So
cial, and Ethical Issues in Compuf]

ing

WS Web Systems and Technolo
gies

BTST401 — Web Design

INFS 3150 Intro Web Dev & E-
Commerce Technology

INFS 4150 Advanced Web Dev &
E-Commerce Technology

Outlier (Courses do notfall un-
der any of the body of knowl-
edge areas)

BTED201 — Internet and Multi-
media

BTST411 — Technology Support
Development

BTST413 - Enterprise Technology

Support

INFS 4810 Project Management

INFS 3450 Quantitative Analysis
for Information Systems Profes-
sionals
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Conclusion and Future Plan

Table 4 inthe previous section provides a comparietween the TST and CIS programs with
the IT2005 body of knowiedge. After further reviagithetable above, we made the following

observation/conclusion regarding the content ofgtoggrams as comparedto the IT2005 body of
knowledge.

First, there are certain “body of knowledge” arkisted in IT2005 that do not have comparable
courses in the programs. These are missing cofilsashe two programs. In the case of the
T ST program, the missing courses consisA& Information Assurance and Securi§/A Sys-
tems Administration and Maintenance, &rISocial and Professional Issues. For RMU the
missing course coverage involves two cour$&EP latform Technologies arfllA Systems In-
tegration and Architecture.

Second, the course names ofthe programs vanfisigmily from their counterpart of the name
of body of knowledge. Course name plays an imporale in giving an understanding of their
content. Thus, if both the TST and RMU CIS/IS progs want to align with IT2005 body of
knowledge, revision of course hames become impiortan

Thirdthe naming of both programs differs from tteene listed in IT2005 (Information Technol-
ogy). Giving an appropriate name to the coursespangrams is important in learning the content
of the program and courses and helps identify tiparaent of the program to certain field of
technology. Inthe case of the TST program, theen@echnology Support and T raining does not
give a close meaning of alignment tothe name ‘finfaiion Technology” as is the case with the
Information Sciences Program at RMU, thus a chafigeame ofthese programs is essential
prior totaking any step of program or course fievis

Despitethe reviewthat we conducted and the coisgramwe provided here inthis paper, we feel
that the study is still short on detail about ceulsscription and units each course offers. The
IT2005 list a number of units for its’ discipline aell as a suggested number of hours for each
unit. Thus in order to provide a more meaningfuhparison of the contentthat each program
offers, a more detailed study comparingthese eocwatents is essential. Thus the authors of this
paper intend a follow-up study were we are goingak® a course by course content from both
programs and compare them with the units and hicstesl in the IT 2005 list of body knowledge
area units.
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