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Summary

In a series of research papers, the authors have studied some of the most important
models of a contemporary universities, such as: the research university, the
entrepreneurial university and the digital university and construct their Generalized
Net (GN) models. This paper is based on the case-studies of Sofia University, the
Technical University of Munich and the University of Edinburgh. The main focus 1s
to put the analysis of the processes of the functioning of a university which effectively
integrates Information and Communication Technologies (ICT) in all university
activities. A concrete example based on the process of course administration at
University of Edinburgh is considered. This university is in a process of developing
an integrated information system covering most of the university activities. The
opportunity of using GNs as a tool for modeling such processes is analyzed as well.

1. Introduction

The wide penetration of Information and Communication Technologies (ICT) into
society has catalyzed the need for a global educational reform which will break the
monopoly of the print and paper based educational system. The ICT based distance
education is considered as “the most significant development in education in the past
quarter century” [7]. The pattern of growth in the use of ICT in higher education can
be seen through [11]: |
e increasing computing resources, including web-based technologies,

encouraging supplemental instructional activities; a growth of academic

resources online; and administrative services provided through networked

resources;

e organisational changes in policies and approaches;
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e an increasing emphasis on quality of teaching and the importance of staff
development;

e changes in social practice, e.g. a growth in demand for life long learning
opportunities, which consequently affect the need to adapt technology into
instructional delivery; and an increase in average age of students.

One of the main conclusions related to the ongoing educational reform is that it is
based on designing and using different virtual learning environments which do not put
clear boundary between physical and virtual worlds. A key factor for success is to
integrate them, not to separate them, and to apply relevant instructional design
strategy based on a current learning theory. A tool for implementing such learning
environment is an integrated information system which provides services and supports
all university activities. Such an integrated system could drive the transformation of a
umversity towards a digital university [3], in parallel with implementation of some
other university models, such as: the research university [4] and the entrepreneurial
university [3].

In the present paper a Generalized net (GN; see [1, 2]) model of the digital
university will be constructed. |

2. Towards Implementation of a Digital University Model

There exist many higher education projects aiming at integrating ICT into all
university activities. For example, Sofia University commenced such a project in
February, 2002 [14]). The main goal of the project was to develop a general
institutional and technological framework for ensuring better quality of education by
integration and optimization of the existing and attracting additional resources. The
project has three main components:

¢ Development of an institutional framework for quality assurance, including a
framework for integration of the European Credit Transfer System (ECTS) in
the university. |

¢ Development of a prototype of an integrated information system with an
embedded framework for quality assurance and a platform for e-learning and
team-work;

e Development of a university multi-media resource centre for foreign language
study based on the European Language Portfolio. -

The first two components were successfully developed and a process of wide
implementation of the prototype of the integrated information system is under way
now. One of the main problems identified during the process of development was the
lack of clear description of the university processes. The implementation of the pilot
information system in the educational activities catalyzed the need of a more formal
description and modeling of these processes in order to develop a complete “Digital
Campus Environment” [15].

The Technical University in Munich is developing a Digital University project as well
[3]. The university is realigning its ICT strategically in co-operation with the Leibniz
Supercomputing Centre. This realignment is accomplished under guidance of the
Chief Information Officer (CIO) in accordance with the overall university strategy by
means of closely interconnected projects in the areas of organisation, campus
management, eLearning and ICT infrastructure. They found a basis of success in
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standardisation of the organisational and technical solutions as well as the university-
wide integration of all groups involved.

In 2004 the University of Edinburgh started a “change project which would include
the implementation of a new student system, as well as fundamentally reviewing the
way processes were carried out to identify shared solutions” [6]. The primary
objective of the project is to develop a “streamlined, modern approach to interacting
with enquirers, applicants and students which reflects our international standing and
the calibre of our teaching and research”. This will involve: |
e using online technology to communicate with speed and facilitate global
access -
e reducing paperwork so that the focus is on core University activities - teaching,
research and supporting students and the university |
e developing integrated, efficient processes to be used across the university

e sharing a single student system that provides accurate student information to
everyone who needs it

In order to build a of a contemporary university one should consider also the model of
the Research University [4]. The model of a Research University could be considered
as among the most successful models for building research and educational capacity
in universities. While most European universities try to integrate education, research
and innovation at the Masters and Doctoral level, many of the American research
universities target the Bachelors level as well. The research universities could be both
student-centered and research-centered through a synergistic system in which faculty
and students are learners and researchers, whose interactions make for a healthy and
flourishing intellectual atmosphere. The research universities typically integrate
information technology in all university activities. Because such universities create
technological innovations, their students should have the best opportunities to learn
state-of-the-art practices — and learn to ask questions that stretch the uses of the
technology. The concept of integrated education at a research university requires
restructuring both the pedagogical and the management aspects of the university
based on an effective use of information technology.

Another model is provided by the framework of the “Entrepreneurial University”
defined by Clark [5]. The main characteristic of such university is that it “understands
the commercial value of knowledge”. Clark identifies five elements that constitute the
irreducible minimum of entrepreneurial actions for an entrepreneurial university. The
degree of implementation of each of these actions provides some good indicators for
successful transformation of a university towards the framework of an entrepreneurial
university. These actions are:

strengthening the steering core;

expanding the developmental periphery;
diversifying the funding base;
stimulating the academic heartland;
integrating the entrepreneurial culture.

Building a synergetic university model incorporating the characteristics of the three
mentioned above models could be a direction of research for many scholars.
Implementation of a prototype of such model is under development at Sofia
University [8, 9, 10, 15]. This model, however, should be based on a set of formally
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defined university processes. The next paragraphs present the opportunity to of using
Generalized Nets as a tool for modeling such processes, which will give some
instruments for capturing their dynamics. A concrete example based on the process of
course administration at University of Edinburgh is considered further on.

3. A GN-model

The GN-model (see Fig. 1) contains 5 transitions and 20 places, collected in two
groups and related to the two types of the tokens that will enter respective types of
places:

a - tokens and /-places represent the input data necessary for producing of course
timetable,

- tokens and #-places represent the timetable.

— (O
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Figure 1: GN model of process of produce course timetable

For brevity, we shall use the notation a- and ftokens instead of a;- and [-tokens,
where i, j are numerations of the respective tokens.
In the begmmng [-tokens stay in place #) with initial characteristic:
“Initial (existing) timetable”.

In the next time-moments this token is split into two. One of them, let it be the
original f-token, will continue to stay in place ¢, while the other ftoken will move to
transitions Zy, Zs, Zs, Zg, passing via transition Zs.

All tokens that enter transition Z, will unite with the original token. All
information will be put as an initial characteristic of a token, generated by the original
token.

The a-tokens with characteristics |
“Cancelled course data”
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and

“Live course data”
enter the net via places /; and /, respectively.

From place #s comes a f~token with information for changing course data.

These data come from a variety of centrally and locally held systems with the
University.

The a-tokens with characteristics

“Course requirement”,
“Student requirement”,
“Non central rooms available”,

“Teaching load model”,
and |

“Student number information”
enter the net via places /g, /7, I, Iy and [y, respectively.

The forms of the transitions are the following.

Zl = <{lla 223 169 t4}9 {133 149 155 16}3 ry, vV (A(lla 12)9 t4’ I6)>
where:

Iy I, Is I

l, | false false false true
ri=1, | false false false true |,

le |Wes Wea Wss false |
ty | false false false true

W3 = “The course delivery data is updated”,

We 4= “The first meeting date is sent to Timetab”,

Ws s = “The information is fed into WebCT”’.

The a-tokens obtains the characteristics:
“Concrete parameters of the updated course delivery data™

n place /3,

“Concrete information for the first meeting date to Timetab”
in place /4, and

“WebCT feed”
in place /s.

Zy = <{ B, 17, Is, by, Lo, I, 1, ts}, {1, o, t3, ta}, 12, v (A(B3, 17, I3, o, Dyo, 111) , 11, 15)>,
where: -
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t t, L 4
Iy |true false false false
I, |true false false false
Io \true false false false
ry=Ily |true false false false .
Lo | true  false false false
i, | true false false false
t, | false true true true
ts \true false false false
The a-tokens that enter places 1, t; and ¢, obtain characteristic

“The values of the completed timetable”.

Z3 = <{h}, {ts, ts}, 13, A(12)>,
where:
R
ly |W2,5 W6

r3 =

Wj,s = “The timetable is not correct”;
W, ¢= “The timetable is correct”.

The a-tokens obtains the characteristics:
| “Revision query”
in place #5s and

“Verified timetable”
in place #.

Zy = <{ts, ts, to}, {t1, 13, to}, ra, V(n(ts, 13), t9)>
{7 3 ly

_t; | false false true

tc | false false true .

ty | true true  false
The a-tokens have the characteristics:
“Published final form of the course timetable”
in place #; and

“Concrete tutorial/Lab details”

in place t;.
ZS = <{t7}9 {tl()}s Fs, /\(t7)>9
where:
_ Ho
Vs — .
t, | true

The a-tokens take on the characteristics:
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“Initially allocated tutors/demonstrations”

in place t.

4. Conclusion

The GN-model constructed in this way is the initial one in a series of research exercises which

the authors are currently preparing and which are a continuation of the previous ones, collated
in [12, 13].
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