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fiPersonally I'm always ready to learn,
althoughld o not al ways | i ke being taugh

-- Sir Winston Churchill
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Rochester Institute of Technology

Master of Science
Learning and Knowledge Management Systems

PROGRAM SUMMARY

The Master of Science in Learning and Knowledge Management Systéviy/L KMS) addresses
the knowledge and skills necessary for the planning, creation, and implementation of innovative
instructional, performance support, and knowledge-sharing environments. Developing these
environments requires an understanding of instruction, knowledge assets, and human
performance along with skills in current i and emerging 7 networked multimedia technologies.
Students in this program learn a variety of strategies for providing education, training, and
performance support to learner populations that are separated by distance, time, or other
constraints. Students learn how to capture, store, evaluate, and distribute knowledge assets and
to design technical and organizational systems for knowledge management. Students learn to
select and implement the best tools and methods to allow their population to achieve its
knowledge-based objectives. The program integrates aspects of performance technology,
instructional design and technology, information technology, and knowledge management.

The program is delivered completely at a distance (online learning)and attempts to
whatitpreaches 6 with a variety of online course for

RATIONALE AND BACKGROUND

The MS in Learning and Knowledge Management Systems degree is offered by the Department

of Information Technology, within the B. Thomas Golisano College of Computing and
Information Sciencesat Rochester Institute of Technology. Today, the fields of instructional
design, performance support, online learning, and knowledge management are converging.
Therefore workers within this area will benefit from a degree program that combines technical
knowledge with an understanding of how humans learn and work.

Leaders of business and industry have come to realize that knowledge is one of the major
differentiating factors between organizations. Thi s emer gence of the #fin
makes the sharing and dissemination of knowledge a critical factor in business success.

Knowledge managememt a rapidly growing field that attempts to address the growth in

valuable corporate knowledge through systematic attempts at capture and sharing. Additionally,

online learning has become the preferred method of delivery for corporate training.
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The philosophy of knowledge management is typified by a document from IBM6 s  bearming
Solutionsgroup. Thisex cer pt from a June 2A€nbidg Tranefnaation ent i
Story"! concludes:

To ensure competitive advantage, maximize revenues and minimize risk, companies must
provide and embrace innovative learning.

While traditional teaching avenuesldssrooms, lectures and manuals) continue to
provide value for individual, team and organizational learning, the marketplace
continues to evolve very rapidly. The need to quickly address the changing requirements
of clients and the enterprise requires dfelient approach. As these transformational
and innovative business need® ancreasingly driven by an esleemand age, learning

can no longer remain focused solely on individual productivitye [€arning archetype

for the ondemand business environmemiist be rethought and reinvented:

A Learners must be empowered to shape, r
learning experiences

t

A Opportunities to learn must become embe

learning while doing

A The f ocamustextendbeyand learners as individuals to include learners
as teams and organizations

A Learning must become a key vehicle to en

and its entire value chain.

Todayds business wyoedtdercchanynbost mgpdkalast.e oMeet |

demands of a fasthanging, 21stentury marketplace requires the ability to rapidly
access relevant resources and leverage advanced skills to address new market
opportunities and deliver customized solutions tentt 0 all with the speed of a
keystroke. To ensure the highest level of competitive advantage, maximize revenues and
minimize risk, companies must provide and embéaaross the entire organizatiah

the kind of innovative learning that will facilimmeeting these powerful challenges.

In higher education, the trend over time has been to reach out ttraddional student
popul ati ons, i n particular to the returning
mortar 0 e x peathar seekng knowledge and skill (generally walated) that can

be delivered in a flexible, asynchronous manner. These types of students embrace online and
distance learning; as their ranks grow, so will the need for professionals who can design onlin
learning experiences. While the traditional classroom may never be eliminated, few faculty
members are currently prepared to create optimal online learning courses. Thus, a program that
prepares professionals with these skills will fill a growing neestluncation.

The MS/LKMS program focuses on the creation of learning experiences, performance support,
and knowledge management systems that enable people to learn where, when, and as fast as they
need. Our graduates design systems that improve humaornpanice through networked
multimedia environments.

1 http://ww-304.ibm.com/jct03001c/services/learning/solutions/pdfs/learning_transformation.pdf; retrieved on
12/10/05.
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Students who complete the program will find demand for their services in several arenas:

e Corporations and businesses that need to rapidly disseminate training and knowledge to

diverse and widely separatsdgments of their organization

e Professional organizations that wish to provide their members with a means of upgrading

their skills and maintaining a contemporary knowledge base
Organizations that wish to capture their knowledge assets to preserve teonpenaory

Government agencies that wish to manage knowledge concerniegqhgmntal processes
and services

Commercial enterprises that want to market information and education to new global markets
Educational organizations that wish to extend their range to distributed sites and clients

Graduags of this program couldachieve positions as chief learning officers, knowledge
engineers, chief knowledge officers, learning community facilitators, instructional designers,
educational multimedia specialists, tdisce learning managers, performance support specialists

and to leadership positions in virtual/distributed/open universities and programs.

ADMISSIONS REQUIREMENTS

Applicants must have a four-year baccalaureate degree or equivalent degree from a regionally
accredited institution with a minimum cumulative grade-point average (GPA) of 3.0 out of 4.0
(MNgverage). Graduate work in other disciplines will also be given consideration. Applicants
with a GPA that is less than 3.0 may be considered, but are required to submit standard Graduate
Record Exam? (GRE) scores.

Because this program is offered for part-time study, an 1-20 for full-time study in the United
States is not available to international students. However, these students may study part-time at
a distance. International applicants must have prior academic performance equivalent to a 3.0
grade-point average or a first-class diploma from an accredited four-year program. International
applicants must submit official transcripts of undergraduate or graduate study in original form.
If these are not originally in English, official transcripts and a certified English translation must
be included.

Applicants whose native language is not English must submit a TOEFL? score to demonstrate
strong English language skills. A score of at least 570 (paper-based), 230 (computer-based), or
88 (internet-based) is required.

We recommend that potential students who have previous experience in the field of instructional
design, training, or knowledge management submit a portfolio of their work that demonstrates
their familiarity with Internet tools and educational technology. In lieu of this portfolio,
applicants without relevant background are encouraged to submit GRE scores.

Entering students are expected to have background in computer programming. This competency
may be demonstrated by previous course work, technical certifications, or comparable work
experience. Addi ti onal detail s are di s c uestisndater in
this document.

RI T6s reporting number for ETS6s GRE and TOEFL

MS/LKMS Handbook Page 4 Effective Date: 9/2008

exami na



In summary, all applicants are required to submit the following:

e An electronic or paper application with a well-written statement of purpose that discusses
your background and your personal goals relevant to this degree

Current résumé

Application fee

Valid transcripts from all universities listed on the application

Two (2) letters of recommendation from educational and/or professional sources

A portfolio of work relevant to this degree or GRE scores? (recommended)

An electronic graduate application is available at the URL http://www.rit.edu/emcs/ptgrad/
grad_app.html. Requests for information can be made from this web site.

Submitting a Portfolio

The portfolio may take the form of physical objects (CD, DVD, etc) that can be sent to RIT or

may, alternatively, be satisfied through access to electronic materials that have been previously

developed. In the case of work developed by a group, a clear explanationofthec andi dat eds r
in the development of the materials must be included. For detailed information on submitting a

portfolio, contact the IT Graduate Coordinator.

PREREQUISITE BACKGROUND

Before entering this program, students must show evidenselidfintroductory programming

skills. This can be demonstrated through a standacdcourse objecbriented computer
programming sequence, or @plent work experience. This course sequence is available at RIT

or at any other convenient college or universitiNo specificobjectoriented programming

| anguage is required. Al'l prerequisite study

The following introductory programming courses in the C++ programming language are
available in distanctearning formafrom RIT (prerequisites are shown in parenthesis):

e 4002208 Introduction to Programming (none)
e 4002210 Programming with Classes (40@B8)

If you have completed prerequisite work at another college or university, please have an official
transcript sent to RIT. If you have equivalent work experience, information relevant to this
prerequisite should be provided in the personal statement. Please provide sufficient detail so that
the depth of experience and knowledge can be determined. Some form of verification, such as
copies of training certificates, should also be included.

STARTING YOUR PROGRAM OF STUDY

Individuals may enter this program in either the fall or in the spring terms. Students are admitted
as part of a cohort, and will keep pace by taking two (2) courses for six consecutive quarters,
including summer. The program is designed for part-time study only, the plan of study is
proscribed, and there are no electives.

All RIT academic programs are identified by a 4-letter code. The code for the MS/LKMS
program is VKSL.
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Application Deadlines

The application process typically takes four (4) weeks after RIT receives a complete application.
However, foreign applications may take longer due to slow mail service. The department faculty
evaluates applicants only after all of the information has been submitted and verified by a

counselor in RIT's office of Graduate Enrollment Services.

The RIT calendar is based uponal0-we e k academi ¢ t e rStodents ard
admitted prior to the fall or spring quarters only as shown in the following table:

Quarter | Typical Starting | Domestic Application | International Application
Date of Quarter Deadline (Part Time) Deadline (Part Time)
Fall September 5 August 10 July 1
Winter December 1 Not Permitted Not Permitted
Spring March 7 February 1 January 1
Summer June 1 Not Permitted Not Permitted
CURRICULUM

ed

The MS/LKMS is a 45 quarter-credit MS degree, and it is composed of eleven (11) required

courses plus a 5-credit MS capstone experience.

Required Courses: Number and Title

Credits

4002722 Fundamentals of Instructional Technology

4

4002723 Interactive Courseware

4002724 Performance Support Systems

4002728 Models of Human Performance

4002729 Media Asset Creation

4002731 LKM Application Development

4002810 Simulations & Learning Environments

4002812 Knowledge & Content Objects

4002828 Intelligent ComputeBased Instruction

4002845 Economics of Human Performance

4002865 Project & Program Evaluation

(&2 I I S I S N R

Total credits

N
(6]

In situations in which an individual believes that he or she has already attained the skills
provided by these courses, either through other courses or through work experience, an
alternative course may be substituted. This substitution must be approved in advance by the

Graduate Coordinator.

The following chart shows the standard sequence of course offerings. Students in the program
are expected to take two (2) courses each quarter. The program can be completed in six (6)

consecutive quarters.
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Quarter Course #1 Course #2
1 4002722 4002729Media Asset Creation
Fund.of Instructional Tech
2 4002723 4002731
Interactive Courseware LKM Application Development
3 4002724 4002728
Performance Support Systemy Models of Human Performance
4 4002810 4002812
Simulations & Learning Envir | Knowledge & ContenObjects
S 4002828 4002845
Intelligent ComputeBased Instr | Economics of Human Performangd
6 4002865 -
Project & Program Evaluation

Program Cost

For academic year 2007-8, the cost of graduate study is $848/credit or $3,392 for each 4-credit
course in the program of study.

Financial Aid

The Department of Information Technology can offer a small Merit Scholarship to qualified
students who are not receiving full financial support from other sources, such as from an
employer, etc. The merit scholarship is awarded initially for one (1) academic year (three
academic terms) from the term in which the student is admitted. For terms beyond the initial
award, the student must submit an application to request continuation of the scholarship
(http://www.it.rit.edu/it/grad/gradFinancial.maml). The award will, in general, be extended if the

student has made continual progressegald has
point average (the minimum required to graduate from a MS program at RIT).

RIT POLICIES AND REGULATIONS

Transfer of Credit

A student may request to transfer up to twelve (12) quarter-credit hours (typically three courses

or nine semester-credit hours) into this program. The courses must be graduate level, and have

been taken at a regionally accredited univer s
better. A written proposal should be submitted that addresses the relevance of the course(s) to

the studentds MS progr am. The Graduate Progr

approve transfer credit.

Courses from Other Colleges or Universities

A student may propose up to three (3) graduate-level courses from another college at RIT or
another university (see above) if appropriate for the degree. Outside undergraduate courses
cannot be approved. Please submit a written proposal that addresses the relevance of the courses
to your MS program to the Graduate Coordinator for approval. For currently enrolled students,
the proposal must be submitted and approved before the course(s) are taken.
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R T7®BYear Degree-Completion Rule

A student must successfully complete all of the courses for his/her MS program within seven (7)
years of the date of the first (oldest) course counted towards the student's degree. This
requirement includes courses transferred into the program from other RIT departments or other
universities, but excludes any prerequisite courses. For example, if the first course was
completed in the the fall quarter of 2007 (20071), then the program must be completed by the
end of the quarter fall quarter of 2014 (20141). Please contact the IT Graduate Coordinator
immediately if you find that you are coming close to the 7-year deadline.

Academic Honesty

Academic honesty is an expectation of all students at RIT. The RIT code of academic conduct is
documented in the Policies and Proceduresmanu al t hat i s avail abl
academic honesty policy is also posted on the departmental website. Additional details of the
ramifications of violating these policies are available in the IT Graduate Student Handbook. The
policy is available at http://www.it.rit.edu/it/resources/dishonesty.maml.

CONTACT INFORMATION

Pl ease visit t he Depart ment ohttp:/Mvwwfit.atredon fott |

more information and the main RIT web site at http://www.rit.edu for general information on
RIT and links to all programs. More information on the Distance Learning program can be
found at the web site http://online.rit.edu/. For additional information on this program, please
send email requests to gradinfo@it.rit.edu.

To schedule an appointment, in person or via telephone, with the Graduate Program Coordinator,
contact the Department of Information Technology.

US Mail:

Graduate Program Coordinator
Department of Information Technology
Rochester Institute of Technology

102 Lomb Memorial Drive

Rochester, New York 14623-5608

E-mail: ITGradCoord@it.rit.edu
Telephone: (585) 475-6179 (v/tty)
FAX: (585) 475-2181

Program Director: Prof. Michael Yacci
Telephone: (585) 475-5416

Email: may@it.rit.edu

FAX: (585) 475-2181
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DETAILED COURSE DESCRIPTIONS

The following course descriptions list the catalog description and the course objectives for the
MS/LKMS curriculum.

4002-722 Fundamentals of Instructional Technology

The world of information technology offers the possibility of transforming the way that instruction is
designed and delivered. However, few information technology professionals understand the methods and
materials of instructional design. As a professional in information technology, a student may be
responsible for designing instruction--either in a business or an educational context. This course enables
the student to be able to plan, organize, and systematically develop instructional materials. The course
uses an Instructional Systems Design (ISD) model to analyze, design, deliver, and evaluate instruction.
Prerequisites: none; Credit 4

Course ObjectivedAt the end of this course, students will be able to:
o describe and classify types of performance discrepancies;
recognize examples of instruction, learning, and performance;

perform task analysis;

derive a skills hierarchy;

create and classify performance objectives;
explain and apply component display theory ;
develop relevant practice activities;

develop criterion-referenced tests;

develop a complete instructional module;
select instructional delivery media;

evaluate instructional materials.

4002-723 Interactive Courseware

Computer software that teaches is referred to as coursewareThis course was designed to help you make

the transition from "general™ Instructional Design (0602-722/510) into the actual application of these

principles in a computer-based environment. Although the basic principles of instructional design hold

true in all media environments, using these teaching and learning principles is somewhat different when

developing instruction that will be delivered by computer. This course teaches procedures that have

already been successful in the design and development of courseware.

Prerequisites: 4002-722 Fundamentals of Instructional Technology; 4002-729 Media Asset Creation or
equivalent; Credit 4

Course ObjectivedAt the conclusion of this course you should be able to:

e design/ program several computer-based tutorial lessons, including: an expository concept lesson,
an expository procedural lesson, a discovery/constructivist principle lesson, a drill

e write a justification for each project

o apply the ARCS model of motivation to one of your lessons

e describe and explain various approaches to the design of courseware, including tutorials, drills,
Hypertext, Hypermedia, EPSS, adaptive systems, intelligent tutoring, and simulations;

e describe and explain the development process for computer based training, including task
analysis, flowcharts, and storyboards;

e develop storyboards for several screens of a module;

e recognize factors that affect the design of computer based training, such as presentation factors,
active responding, practice, and feedback;

o identify situations and objectives that support courseware;

o explain Clark's mere vehicleargument;

o identify situational factors that will influence the effectiveness of learner control
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4002-724 Performance Support Systems

An Electronic Performance Support System (EPSS) is a software technology, designed to give each user
what he or she needs when he or she needs it. It is designed to enable skilled performance without
training. An EPSS can be defined functionally by what it does. The job of an EPSS is to help a worker
perform his or her job better. Typical components of an EPSS encompass tutorials, drills, simulations, and
hypertexts, but often include expert systems, help systems, and intelligent job aids. This course examines
some of the relevant literature supporting EPSS and provides students with the opportunity to design and
develop several different components of a performance support system.

Prerequisites: 4002-729 Media Asset Creation; 4002-731 LKM Application Development; Credit 4

Course ObjectivedAt the conclusion of this course you should be able to:
e design and program components of a Performance Support System;
write a design document for an EPSS.
define an EPSS and give examples of current systems;
explain the differences between EPSS and other related technologies;
develop a job aid or intelligent assistant;
develop an explanation system using a semantic network
develop a simulation;
identify situations and objectives that support EPSS;
summarize the arguments for and against EPSS.

4002-728 Models of Human Performance

This course focuses on the theoretical underpinnings of effective distributed learning and knowledge
management. The course focuses on surveying general models of distributed learning in both industry
and education, then relates the design of these systems to relevant theory, from the fields of psychology,
education, sociology and other areas.

Prerequisites: 4002-722 Fundamentals of Instructional Technology; Credit 4

CourseObjectives At the conclusion of this course the student will be able to:
e Explain an information processing model of learning and memory
e Explain behavioral theories of reinforcement and their relationship to motivation
e Summarize research related to visual processing of information, including multi-modality
research
e Summarize research relating to self-directed learning and learner control
e Explain the benefits and drawbacks of expository teaching versus discovery learning
e Explain constructivist learning theories and active learning

4002-729 Media Asset Creation

Media assets are knowledge-based components that have broadband, multimedia elements. Students will
learn how to create and work with broadband interactive media, such as streamed audio and video,
animation, and to program graphical user interfaces. This course is intended as a hands-on introduction to
the creation and implementation of these components.

Prerequisites: 4002-217, 4002-218, or two course programming sequence; Credit 4

CourseObjectives At the conclusion of this course the student will be able to:

e Use graphic user interface software to create software prototypes with simple branching
Given a set of unedited video files, edit the files into a sequence that teaches a procedure
Given a digital video or audio, create a streamed media component
Summarize the benefits and drawbacks to streaming media versus downloading media
Use common software tools to create simple animations to show foreground, background,
change, and attention focusing
Embed images, video and sound on web pages
o Discuss the limitations and benefits of various storage technologies, such as CDs and DVDs
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4002-731 LKM Application Development

This course is an introduction to the development of several client-server technologies. Students will learn
to create server-side scripts and programs that can process information. They will also use a variety of
client-side scripting languages. The course will show students how to analyze the distributed
programming needs for a given problem.

Prerequisites: 4002-217, 4002-218, or two course programming sequence; Credit 4

CourseObjectives At the conclusion of this course the student will be able to:
e Classify situations in which to use server-side scripts
Describe the basic processes of HTTP
Create Web-based client applications (using HTML and JavaScript)
Create server-side scripts that process form data, and return HTML or redirect the user
Use JDBC and Java database programming techniques to store data

4002-810 Simulations & Learning Environments

A learning environment is an electronic environment in which students are provided resources from

which to learn. These resources may include tutorials, but are generally far more experiential in nature. A

valuable component within a learning environment is an instructional simulation which provides an

opportunity for learners to interact with a safe and virtual world. Kol bés experienti al | ea
theoretical framework that can be used for designing learning environments. This course provides

theoretical background along with hands-on development.

Prerequisites: 4002-723 Interactive Courseware; Credit 4

Course ObjectivedAt the conclusion of this course you should be able to:
e Explain four types of instructional simulations and the critical instructional elements that must be
present for each
e Program a prototype of the simulation
e Apply Kol b 6learniegxnpdel to theedesigniofea limulation-based lesson
e Create a learning environment that includes a simulation and help system, and provides for all
stages of experiential learning

4002-812 Knowledge & Content Objects

Students will develop instructional content for reuse using current technologies. Learners study issues
relating to current and emerging standards for reuse and interoperability. Activities include translating
instructional material into standard design models, evaluating examples of knowledge representation,
creating knowledge objects, and creating new content modules out of existing knowledge objects.
Prerequisites: 4002-731 LKM Application Development; 4002-723 Interactive Courseware; Credit 4

CourseObjectives At the conclusion of this course the student will be able to:

o Evaluate examples of knowledge representations according to their reusability in various
instructional design models

o Evaluate examples of knowledge representation and list benefits and drawbacks

o Create a knowledge representation of a given domain and design several modules according to
this representation

e Given existing knowledge objects, write a content module consistent with the standards and
syntax studied during the course.

4002-828 Intelligent Computer-Based Instruction

Intelligent Computer Based Instruction (ICBI) uses the ideas of individualization and adaptation in the
process of computer-based instruction. As such, ICBI pushes the limit of computer-based instruction.
Using the computer as an intelligent system requires the computer to have a more sophisticated student
model and content model, and a set of rules for resolving gaps between the two. Students will use
emerging ICBI shells and will design and implement web-based components and modules that adjust to
learnerdés skills and abilities.
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Prerequisites: 4002-723 Interactive Courseware; Credit 4

CourseObjectives At the end of this course, the student will be able to:

e describe the process of remediation, from both a tutor (human and computer) and student
perspective

e compare and contrast the design of early intelligent tutoring systems with current approaches
(ITS shells and ICBI systems)

¢ analyze skills using hierarchical techniques for concepts, processes, principles, and problem
solving skills

e analyze skills using hierarchical and procedural task analysis techniques for procedural skills

e design and program diagnostic and remedial routines for several content types and levels

o explain the general idea behind adaptive systems, and locate research-based factors by which a
system could adapt

e create adaptive modules that monitor and adapt based on a selected factor

4002-845 Economics of Human Performance

This course studies the economics of human performance within organizations. Topics include
opportunity costs in information work, productivity measurement of knowledge related work, long term
value of service, and related economic topics.

Prerequisites: none; Credit 4

CourseObjectives At the conclusion of this course the student will be able to:
e The student will evaluate case studies of business organizations to identify economic elements of
performance.
e The student will analysis case studies to identify how training, performance support, technology
influence economic value.
e The student will study an existing organization and report on its current economic status.
e The student will write recommendations for economic improvement for an existing organization.

4002-865 Project & Program Evaluation

This course provides the structure for a graduate capstone experience. Students learn fundamental

evaluation terminology and frameworks for program evaluation, such as the CIPP model. Designs for

evaluating projects are discussed. Students will design and conduct a full-scale evaluation of an online

learning or knowledge management system, and will produce a formal, written document that functions as

the capstone experience for the degree.

Prerequisites: 4002-845 Economics of Human Performance, 4002-812 Knowledge and Content Objects,
4002-810 Simulations and Learning Environments; Credit 5

CourseObjectives At the conclusion of this course the student will be able to:

o explain the differences between summative and formative evaluation; given a situation, students
can select the most appropriate evaluation method

e describe several major evaluation models, and summarize the arguments for and against each;

e using one of several evaluation models and given an evaluation object, plan a summative
evaluation project based upon input from stakeholders;

e develop an evaluation plan, which determines the data to be collected;

e develop and use data gathering instruments in accordance with the type of data needed and the
situation;

e gaining access to the evaluation object and gathering data;

e analyze and report findings using appropriate statistics and/or naturalistic methods;

o write a formal review that includes formative and summative data and findings.
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2008-2009 Academic Calendar

(not available at this time)
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2009-2010 Academic Calendar

(not available at this time)
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MS/Learning & Knowledge Management Systems Worksheet

(not included)

MS/LKMS Handbook Page 15 Effective Date: 9/2008



