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Abstract

The last years of the millenium have witnessed porential growth in courses, degree andtifieate programs offered on the Internet. Many
universities have felt the presswed responded to the challenge of new technologies. Middle East Technical University (METU) is the first uni-
versity in Turkey to initiate Internet-based learningatingh its METU-Online project. METU has taken a centralized approach for the establish-
ment of METU-Online in order to avoid duplication of effort and enable the consolidation of scarce resources;itaisgotiftaining to Inter-
net-based learning are coordinated by the Informatics Instifithies paper uses the Informing Science Framework to present thatiosal sys-

tem established at METU, and describes the #ig$vinvolved in implementing METU-Online in relation to giiases of the systems development
life cycle. It then intnduces the main features of METU-Online and provides an appraisal of its impact. The Informing Science Framework de-
fines the components of Internet-based learning.lifdheycleapproach shows the phases involved in building learner informing systems and the
activities that need to be carried out at egttase. The Informing Science Framework andifeeycleapproach together cotitute a template

that may be used by other universities embarking on such a mission.
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Introduction Traditional universities are now facing competition from a new
“education industry”. A number of profit and not-for-profit
The power of communication and information technologies  grganizations have emerged as providers of education in this
presents universities with neypportuiities to strengthen the technology-mediated environment (lves & Jarven88s;
quality and peductivity of education. In a global knowledge- Marchese, 1998). Corporate universities like AT&T and Mo-
based economy, with an ever-growing demand for learning, th§ola are growing in number, size and scope in the continuous

Internet is seen as a vehicle for promoting effectiveness in  edycation markefiiternational Association for Management

teachingand for reaching wider audiences. Numerous coursegycation. 1996National Committee of Inquiry into Higher

degree and certificate programs are being offered on the Intgtqycation, 1997
net. It is now possible to reach 3700 courses offered by 100

accredited institutions from one site alohteyy Promis¢___  Thus, the very structure of higher education is changing. Uni-
1998). Virtual universities likéthena:California Coast Unk:  versities reognize the need to redefine their strategies for the
versity, Jones. International Universitalifornia Vidual Unis - 21 century (Association of European Universities, 1996; Pel-

LB iaia it e e .
versity; Western Governors Universibre a reality today. ton, 1997). New partnerships between universities and alli-
ances between universities and companies in telecommunica-

Material published as part of this journal, either on-line or in print, is tions and publishing are being formed to leverage the power of
copyrighted by the publisher of Informing Science. Permission to new systems and technolo_gigg' 'Q' na. -iéébMarchese 1998:
make digital or paper copy of part or all of these works for personal or i i il A= N
classroom use is granted without fee provided that the copies are not lnternational Assaociation for M ement Education -lb98b
made or distributed for profit or commercial advantage AND that Established higher education institutions are settntheir
copies 1) bear this notice in full and 2) give the full citation on the first “virtual” campuses Washington State’s Web University Penn-
page. It is permissible to abstract these works so long as credit is ) , ) . . N
given. To copy in all other cases or to republish or to post on a server sylvania State’s World Campus, the University of Wisconsin,
or to redistribute to lists requires specific permission and payment of California State University, Michigan State University, the

a fee. Contact Editor@inform.nu to request redistribution permission. University of CaIifornia-BerkeIey are onIy some examples of

the response to the challenge of new technologies in higher
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Building an Internet-Based Learning Environment

education Ktanne; E998International-Assoctation-for-Man-  an asynchronous environment. The Internet largely removes the
agement Education; 1998a)-------------"---------- ! time and place constraints of classroom education. This depar-
ture from the traditional “lecture hour” and “classroom” con-
Middle East Technical University (METU) is the first univer- cepts represents a fundamental paradigm shift in higher educa-
sity among the 71 univeties in Turkey to implement an Inter- tion. The change is one that deeply affects the university as an
net-based learning environment: METU-Online. One of the institution, the instructor and the student as individuals. For the
leading universities in Turkey, METU has over 20,000 studentsiversity, the adoption of new technologies requires a re-
enrolled in graduate and undergraduate programs offered byst@tement of institutional missions and priorities. For the in-
departments in five faculties. The planning, development andstructor and student, Internet-based courses represent a shift in
implementation of METU-Online has been carried out by the educational philosophy and instructional design because the
Informatics Jnstitute The Institute is an interdisciplinary emphasis is in on “learning” instead of “teaching”, thus imply-
graduate school, offering three degree programs: Informationing a move to a student-centered, rather than instructor-based
Systems, Cognitive Science, and Modeling and Simulation. system, where interactivity and collaboration are key determi-
nants of success.
The METU-Online project started in May 1998. The first im-
plementation of online courses took place in8®8. Within At the center of this paradigm is the establishment of an infor-
one academic year, a total of 15 graduate and undergraduatenation system that will enhance the students’ learning experi-
online courses have been offered to almost 2000 students. Irence. The development and implementation of such a system
addition, the Introduction to Information Technologies and Apnecessitates the aggregation of several areas of knowledge;
plications course, designed by the Informatics Institute and behavioral, technological and managerial aspects must be syn-
aimed at propagating basic computer literacy skills to all chronized to achieve an effective “learner informing system”

at the English Preparatory School at METU. Starting in fall ceptualized in terms of Cohen’s Informing Science Framework.
1999-2000, this compulsory, non-credit course will be offeredThe framework consists of three components that mutually af-
through METU-Online to all departments within the Univer- fect each other: the informing environment, the delivery system
sity. In February 1999, the Informatics Institute also launchedand the task-completion system (Figure 1).
the Informatics Certificate Program. The certificate program is
aimed at training instructors from other Turkish universities The Informing Environment is the component that creates in-
who will be in charge of designing and delivering introductoryformation for the learner. The Informing Science Framework
computer literacy courses in their own universities. The pro- defines the Informing Environment at three levels. At the first
gram consists of 6 courses (40 hours each) and its duration i@l an existing system is being used. The second level per-
months. Currently, 50 participants from various universities irtains to the creation of additional instances for informing, while
Turkey are enrolled in the program delivered asynchronouslyat the third level a totally new system is designed. In terms of
on the Internet. learner informing systems, the first level represents the class-
room with face-to-face contact in teaching; at the second level
Internet-based learning represents a new paradigm involvingthe Internet is used as a supplement to classroom teaching; the
the interaction of several fields. This paper defines the compahird level consists of the creation of a fully asynchronous
nents of this paradigm in terms of the Informing Science learning environment for the new paradigm in education.
Framework, and uses the phases of the systems development
life cycle to describe the activities carried out for the estab- The Delivery System is the vehicle for realizing the informing
lishment of METU-Online. The main features of the system aemvironmentlt is the means for providing information. In an
presented and emergent factors bearing on the effectivenessasfynchronous learning environment, the Internet ard mu
online courses are proposed. media technologies, used with various degrees of face-to-face
contact with learners, constitute the Delivery System.

New Paradigm in Higher Education and
The Task Completion System refers to the environment in

the Informmg Science Framework which information is used. Here the client to be informed is the

Delivering courses on the Internet involves much more than dearner. The task to be accomplished is effective learning.
change of medium from face-to-face classroom interaction to
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Figure 1: Learning Informing Systems

The Informing Science Framework shows the rational behind' ©>0UrCes for preparation and delivery in the Informing Envi-

the interdisciplinary approach adopted by Middle East Techn{-onment which is METU-Online, and they are provided

cal University for the establishment of its Internet-based lear frough a common Delivery System. The Task Completion
ystem covers on-campus as well as off-campus learners from

ing environment. At the Informatics Institute a team of facultya variety of disciplines

from the departments of management, computer engineering
electrical and electronic engineering and education is responsi- . -

ble for the METU-Online project. The courses offered on The Life Cycle Approach for Bu_ﬂdmg an
METU-Online come from the graduate and undergraduate curinternet-Based Learner Informing Sys-
ricula of various departments within the University, ranging tem

from history to astronomy. All online courses share the same

Tmu 2 28 % |

Figure 2: System development life cycle
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Building an Internet-Based Learning Environment

The process of building an information system consists of foufhis analysis stage led to the specification of requirements for
distinct phases: initiation, development, implementation, opersetting up an Internet-based learning environment and the es-
tion and maintenance (Alter, 1996). These phases constitutetdtdishment of priorities for resource allocation and target stu-
system'’s life cycle (Figure 2). The life cycle approach has beeent populations.

used to create the Internet-based learner informing system at

METU. The activities covering administrative, instructional
design as well as technical aspects pertaining to each phase

the life cycle are described in this section. Based on the requirements derived during the previous phase,
this stage entailed the design of:

Loqgical design

Initiation « criteria for course selection,

Based on the strategic plan of the University, the initiation ~*  Standards for course preparation,

phase served to determine the scope and feasibility of Internét- Neéw adm|n|strat|\{e procedgres, _

based instruction at METU. During this phase, asynchronous® ~ proposals for an instructor incentive scheme,
learning implementations at other universities were investi- ¢ recommendations on copyright issues,

gated. The scope of the METU-Onlipmject included the * support processes for instructors and learners,
determination of essential factors that will enhance the quality and the features of the software tool as an element of the
of learning, the development of the METU-Online software, delivery system.

and the coordination of the preparation and delivery of COUrS@surse selection criteria refer to the parameters used to deter-

The characteristics of the University as an institution, and themine the priorities aong the courses to be developed online.

instructors and students as users were examined to derive oq.-

on-campus was reviewed to establish technical feasibility. A
preliminary budget for the project was derived to test econo
feasibility.

ability to develop the course online and the suitability of the
m&%partment’s infrastructure (e.g. the availability of student
computer laboratories) for delivery.

The initiation phase resulted in the derivation of a project plal?‘he standards to be followed during course preparation pertain

and the formation of a project team at the Informatics Institut?O details about the format, layout, visual and navigation fea-

In addition, core group of graphics designers and Program+, res of the course Web pages. These were designed as essen-
mers was established for the development of the METU-Onllﬂxgil guidelines for instructors preparing online courses.

software.

New administrative procedures were developed regarding the
Development proposal, eceptance and accreditation of online courses. Ac-
cordingly, an online course is proposed to the Informatics Insti-
tute by a faculty member from any department within the Uni-
‘versity. The courses to be developed online are determined
based on the course selection criteria mentioned above. The
Institute ensuresuhding and technical help for preparing the
Requirements determination online course. Once the course is ready, it goes through an ac-

creditation procedure. Accreditation is in two stages. Before
The requirements determination phase covered a detailed inthe course is delivered online, it is reviewed in terms of con-
vestigation of existing university rules, regulations and admintent, instructional design and observance of course preparation
istrative procedures in order to establish their compatibility ~standards. Following this preliminary accreditation, the related
with Internet-based instruction. The curricula of all depart-  department approves the online delivery of the course. Full
ments were also examined, in order to establish priorities  accreditation takes place after the course has been delivered on
among the courses to be offered online. METU-Online for at least one semester. This enables the as-

_ . sessment of learning outcomes and incorporation of additional
At the same time, a thorough analysis of the types of softwargatures to enhance effectiveness.

used for course preparation and delivery was carried out. This
phase also covered instructional design features that are cent@inal administrative procedures were also designed for the
to online courses. online applicationadmission and registration of non-METU

The development stage consists of the determination of re-
quirements, the logical design of the system and physical de
sign. Each of these phases is described below.
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students. Prior to this, all non-METU students had to be phydihased conversion implies that regular class meetings are held

cally present in order to enroll to courses. each week but with reduced contact hours, the remaining cred-
its being taken online. In the pilot mode, the course is offered

The design of support processes included the assignment of online to a group of students only, while the rest of the class

responsibities for infrastructureipgrade and maintenance, as follows traditional classroom instruction. For each course, the

well as technical support for instructors and students. delivery mode is decided by the instructor and the related de-
partment.

Physical design

_ Operation and maintenance
The last phase of development involved the approval of all new

administrative procedures and the establishment of an AccrediP€ system's administration is carried out by the Informatics
tation Committee by the University Senate. This phase also Institute. It includes the assignment of useoants and pass-
covered the preparation of online courses by individual instru@ords, provision of class rosters for each course, technical

tors and the development of the software tool for METU-  Support to instructors, and the maintenance and update the
Online. METU-Online Web site.

] This phase also entails a post-implementation review of the
Implementation METU-Online system and online courses by students and fac-

The implementation phase consists of the preliminary accredHlty-

tation of online courses, system testing, and conversion. The

conversion process establishes the delivery mode for each ofeUrrently @ number of enhancements to the system are being
line course. Analogous to information systems conversion developed. These include the creation of an authoring tool to

methods. four modes are valid in METU-Online: direct cut- facilitate course preparation and reduce instructor dependence
over, parallel, phased and pilot. on technical staff; improvements on the forum (chat board) for

better administration of threaded discussions by the instructor;
In the direct cutover mode the course is conducted fully on thEhe creation of a frequently-asked-questions database for each

Internet, with no face-to-face contact. In the parallel mode, COUrse; the incorporation of intelligent agents to guide the stu-
classroom instruction is complemented with online material. dents’ learning experience.

Features of METU-Online

A primary consideration in the design of
METU-Online has been the inclusion of fea-
tures that add value to student learning and
enable instructors to achieve instructional ef-
fectiveness. The aim is to promote active

3 learning.

METU-Online el

Courses

-

Information

Forum
Courses | \ ‘
. l R
| J 1 Search
U) yF ]
ME TU
J
B Registration
Contact s
A
Middle Fast Technical University Online Servit

Figure 3: METU-Online home page 49




Building an Internet-Based Learning Environment

sity, 1999a) has an attractive and user-friendly graphical inter-
face (Figure 3). Students can enroll to courses directly from The syllabus page contains information on the course outline
this site by using the “Registration” button. A demonstration and format, mode of delivery and grading policy. It provides
version of all the courses offered can be reached from this mttie students with a clear statement of what is expected from
screen. This enables students to review the detailed course them in an online course, as well as guidelines on how to use
schedule, course outline, grading policy and sample lecture the site for best results. A detailed schedule indicates the topics
notes before applying to the course. The site also contains ato be covered each week and the related assignments. There are
forum through which views and queries can be posted. The links to lecture notes and assignments from the schedule. The
“Search” button enables keyword searches by course or for &thedule is an essential guide for students to plan their studies.
METU-Online categories.

The lecture notes are structured by topansisting of a series
The graphical design and function of buttons on the main pagef Web pages, broken down into sub-groups to keep students
of each course are identical. This standard interface is a strugterested and focused. Learning objectives are clearly stated at
tured template that prevents user confusion, especially for sttike beginning of each topic. The notes include links to related
dents who take more than one METU-Online course. It also sites, pop-up windows with real life examples, and challenging
ensures that all courses have the necessary features set by théeestions that allow students to self-check if they have reached
Accreditation Committee. Figure 4 shows the main page of tHée learning objectives.
Management Information Systems course developed by the

The forum and announcements pages are two essential attrib-

Department of O Wetu-Online / Informatics Institute
MANAGERENT

JRURAININ anagement [nformation Systems 603

Figure 4: Course main page
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utes of online courses. They are central for sustaining comm@n the part of the student, s/he is no longer a recipient that ab-
nication among students and between the instructor and stu-sorbs the information delivered. The student must change from
dents. Threaded discussions on the forum encourage particigaeing a passive listener to becoming an active participant in the
tion and collaboration. The announcements page allows the Task Completion System. Students are empowered to enhance
instructor to steer the course dynamically and announce any their learning process in an asynchronous environment with
changes or additions to previously established dates, topics dittle or no face-to-face classroom contact. This requires matur-
activities. ity, self-discipline and motivation. Students need to learn how
to learn fan & Chan, 199¢
The “Instructor” button is restricted to the use of the instructor.
Although students see this button, the instructor’s password i$hese challenges and the evaluation results of METU-Online
required to activate it. This button features a test generator, auggest that the effectiveness of online courses depends on a
gradebook and automatic grader, as well as a student log maonimber of factors:
toring facility. The “Student” button allows students to take
online examinations and tests, which consist of multiple choice
or fill-in the blanks type of questions prepared by the instructor
using the “Instructor” button. These are automatically graded
by the system and students can access their grades from this
page by supplying their individual passwords. :

Degree of “prepackaging” in the course: it can be said that
the less structured a course is, the more it can be custom-
ized to individual learning needs. This to a large extent re-
lies on the ability and wiltigness of the instructor.
Size of the class: METU-Online experience suggests that
online courses are more effective for large classes (over
100 students), because individual interaction with the in-
structor and communication among students can be estab-
lished to an extent that is rarely possible in a traditional
classroom.
Mode of delivery: when full contact hours are maintained
as in the parallel mode of conversion, the usefulness of the
system diminishes in proportion to the extent of formal lec-
turing during class. Class contact should be used for dis-
cussion of assignments, case studies and seminars by in-
vited speakers, rather than teaching the material already
available online.
Degree of “homogeneity” among students taking the
course: students who have been sharing the same environ-
ment (e.g. 4th year undergraduates of the same depart-
ment) have a common understanding and culture, and
therefore tend to participate and collaborate more than stu-
Debate ; . .
dents who come from different backgrounds (as in a typi-
Internet-based courses pose several challenges. For the univer- cal MBA class), and who have shared the learning envi-
sity, the main challenge is to overcome resistance to change.  ronment for a much shorter period of time.
The hierarchical organization in most universities is slow to
respond and adapt to this new paradigm (Cab@®3; Pelton,
1997).

Students and instructors evaluate the METU-Online system
and courses through online questionnaires at the end of term.
Results indicate student motivation is high. This is especially
true for courses incorporating “virtual laboratories” which are
very effective in courses like astronomy, physics or image
processing. In courses where some degree of classroom contact
is maintained, instructors also observed higher attendance to
class meetings by students, compared to previous years when
the same course was delivered in the traditional way. In terms
of grades, the class average is at least equal and often better
than the average grades for the same course delivered in the
classroom environment. However data on several more semés-
ters are needed to derive statistically meaningful evidence on
the performance of online courses.

No single factor is dominant. Rather a combination of these
four factors is likely to affect outcome. Further research in this
area could point to the determination of patterns that are most

For the instructor, the challenge is one that fundamentally al_effectwe for learner informing systems.

ters his/her rolefndriole, 1997. The instructor must become C USi
a “moderator” in the students’ learning experience as the focus onclusion

shifts from “teaching” to “learning”. The instructor has to de- METU has taken an institutional approach to the initiation of
velop meaningful learning activities, and more importantly,  |nternet-based learning in order to avoid the proliferation of
cater for the individual learning styles of students in an Interngfiferent methods and the duplication of effort. The planning,

environment. A fundamental issue is to maintain the communynding, development and delivery of courses are centralised at
cation and interaction among students, between the studentsihe Informatics Institute. This allows the consolidation of

and online reference materiaf3hierron & Boettcher, 1937 havioural, technical, and managerial issues.
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towards breaking down the traditional barriers between disci-  http://www.aacsb.edu/couniv.html;

plines: the development of METU-Online has shown that es- i - , ,
International Association for Management Education. (1998a). Virtual

tablishing a I.earner. mformlng system requires |nterd|SC|pI|nary campuses offer compelling reasons for business schools to im-
collaboration; the virtual environment created through the im-  poue their distance visiolewsline Spring. Accessed August 15,
plementation of the system has further eroded hierarchical 1998 at

structures. hitp//www.aacsh.edu/Publications/Newslinep@i8ala.htm

The initial results are promising, but it is still too early to clainfnternational Association for Management Education. (1998b). Survey
conclusive evidence about the impact of Internet-based learn- ~ finds corporate/college alliances continue to grivewsling

. . A . Summer. Accessed September 6, 1998 at

ing on effectiveness and productivity in higher education. The — f--sr====ooc oo s o e o e e e e e m e m o m o e

degree of prepackaging in the course, the size of the class, the
mode of delivery, and the degree of homogeneity among stu-yyes, B., Jarvenpaa, S. L. (1996)ilMhe Internet revolutionize busi-
dents taking the course are suggested as factors affecting suc- ness education and researloan Management Reviegpring,
cess in this new informing environment. The Informing Science 33.

Framework and life cycle approach constitute a useful template

for research in this area. Further, they provide a blueprint forMarchese, T. (1998). Not-so-distant conifpes: how new providers
developing learner informing svstems are remaking the postsecondary marketplBodletin of the
pINg gy ) American Association for Higher Educatid( (9), 3-7.
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