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For educators at university level, acquiring new information to prepare and design creative courses
is a key to ensure the attractiveness and effectiveness of academic programmes. Nevertheless,
educators are also expected to participate in value-added training such as education conferences,
workshops, language and interpersonal skills seminars, and other continuing professional develop-
ment-related activities. Furthermore, much time is also needed for research and administrative
works. As such, less time is now available for discussion with students and out-classroom
interactions. Indeed, effective learning requires active participation, peer supports and interactions.
The diminishing traditional face-to-face interactions make it less contributive towards the provision
of an active learning environment. This deficiency can be improved by using Web-based teaching/
learning. This paper presents a Web-based learning package, called the Construction Contracts
Information Service (CCIS), for the teaching of construction contracts for Construction Engin-
eering students. The design and contents of the website was based on Mishra's on-line course
framework which has been successful applied in Post-Graduate management courses. The three key
elements of the on-line course framework are Active Participation, Support, and Course Content.
The Web-based learning package contains four learning ingredients: Hong Kong Standard Forms
of Construction Contract, Construction Cases, Common Contractual Problems, and Reference
Standard Documents. The World Wide Web provides the learning platform. Active participation is
achieved through e-mail and on-line discussion forum. The design and uses of the CCIS are
described in the paper. Although the contents of CCIS focus mainly on the Hong Kong
Construction Engineering studies, the design concept and the tools used can be applied without
geographical and disciplinary barriers.

INTRODUCTION

THE PRIMARY OBJECTIVE of most engineer-
ing programs is to equip students with a high level
of technical skill to undertake complex engineering
tasks. Construction engineering is no exception
and students should be well versed in structural
analysis, temporary works design as well as mate-
rial technology. In addition, students should have
good understanding of the principles of contracts
and their administration. Indeed, construction
engineers spend a lot of time in administrating
contracts, apart from dealing with technical
issues. In this respect, the study of construction
contracts is an integral part of construction engin-
eering education. The teaching of construction
contracts is primarily aimed to develop the
student's understanding of the underlying prin-
ciples of contracts. Hence basic components of a
Construction Contracts course include conditions
of contract, legal interpretation and administration
of contracts. With the developments in laws and
regulations, more stringent environmental and
building control standards, improved construction
technologies, and the advent in the Internet and

the effects of globalization, construction projects
are becoming more complex and the administra-
tion of such contracts are increasingly complicated
[23]. As such, new contract clauses are added not
only for the interests of contracting parties, but to
cater for the social, commercial, political and
environmental developments [11].

Some notable examples are the inclusion of
environmental protection, dispute resolution, part-
nering, and value engineering clauses into con-
struction contracts (C21 2000). In fact, various
forms of contract have been designed to suit differ-
ent project environments. In Hong Kong construc-
tion alone, there are five main forms of construction
contracts commonly used. These include:

. the Standard Form of Building Contract Private
Edition;

. the associated Sub-Contract for Nominated
Subcontractors;

. the Hong Kong Government General Condi-
tions of Contract for Building Works;

. the Hong Kong Government General Condi-
tions of Contract for Design and Build;

. the Hong Kong Government General Condi-
tions of Contract for Electrical and Mechanical
Engineering Works (Environment, Transport
and Work Bureau 2002).* Accepted 5 September 2003.
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The use of these contracts depends on the nature
and source of funding of the project. For example,
the Standard Form of Building Contract Private
Edition is often used for privately financed build-
ing projects procured through a traditional design-
then-build method.

A successful contract course should be able to
equip students with the skill to administer different
forms of contract. This requires the skills to
interpret contract clauses as well as deal with
contractual issues arising therefrom. To success-
fully achieve these, construction contracts courses
require constant monitoring and updating to keep
up with the legal, technical and social develop-
ments. Indeed, success in acquiring new informa-
tion to develop innovative services is a key not only
to sustaining competitive advantage but also to
business survival. The development of the above
mentioned skills has been typically through inter-
action between the teachers and their students in
lectures or tutorials. However, as teachers are now
involved in many activities such as meetings,
conferences, in-house training, continuing profes-
sional training, and administrative duties, less time
is now available for teachers to get involved in
face-to-face interaction forums [19, 30]. As such, a
change in the mode of course delivery seems
inevitable.

WEB-BASED TEACHING

Web-based teaching has attained a rapid growth
in line with the development in Information Tech-
nology. The advantage power of the Web-based
teaching is that it not only allows teachers to
publish study material on the Internet, but also
helps universities provide even more accessible
and flexible learning opportunities for students.
Furthermore, the use of Web-based teaching can
also prepare students for the information age [31].
The benefits of the web-based teaching and learn-
ing have been widely discussed. According to
Flake [15], the use of the Internet to provide on-
line courses by universities and other large organ-
isations facilitates sharing of ideas and informa-
tion and helps developing positive learning
experiences. Yaverbaum et al. indicated that inte-
grating web-based learning and multi-media tech-
nology into the traditional learning environment
not only enriches the style of presentation, but
provides a platform for self-taught, self-directed
learning [34]. Various studies also suggest that
e-learning courses (where students access the
course materials through the Web and the tradi-
tional face-to-face lectures are replaced with
on-line communications) have resulted in better
student performance as compared with courses
delivered by correspondence [8, 29, 33, 35].

With the well-planned networking system built
into most of the university campuses, there is great
potential for better use of the Internet to assist and
complement teaching using the traditional lectures

and tutorials at tertiary level. This is especially so
for universities where the whole campus is
equipped with wireless-LAN technology or broad-
band connections facilitating full utilisation of the
Internet [22]. With these perceived benefits, more
and more universities have adopted Internet tech-
nology, and the amount of information available
on-line increases daily. However, the benefits can
only be materialised for those websites with a well-
designed courseware. As stated by Duchastel,
many on-line courses lack basic design considera-
tion and the web is simply used as a medium for
the delivery of instruction [13].

Detailed studies on the quality of on-line learn-
ing environments reveal that some on-line courses
are in fact the electronic version of the traditional
print-based lectures [12, 21]. These add little value
to the learning process. Therefore, deeper thought
should be accorded to clearly defining the goals
and objectives, the content and format, with
respect to the potential audience of the on-line
course. As suggested by Berge et al., on-line
learning environments, generally, fall into one of
the following types [5]:

. as a supplement to face-to-face instruction;

. in a mixed mode with face-to-face instruction;

. simple using web-based instruction to replace
traditional face-to-face instruction.

Framework for E-teaching
For the development of learning programmes,

the theoretical model developed by Villalba and
Romiszowski has been well recognised as useful
point of reference [32]. In this model, three learn-
ing theories are included: behaviourism, cognitive
psychology and constructivism. Under the beha-
viourism learning theory, behaviour is assumed to
be a function of its consequences. Learning is
achieved through frequent response and immediate
reinforcement of appropriate behaviour. Typically,
instruction is designed using a task analysis,
which breaks down the behaviour into a sequence
of observable actions. Cognitivism advocates that
new information is built on existing structures;
hence instruction is designed to promote pro-
cessing activity akin to that of an expert. With
constructivism, learning is understood as inter-
pretative and emergent, and under the control of
the learner. Cognition is situated and must be
understood in terms of the setting, purposes,
tools and tasks in which knowledge is to be learned
[32]. Out of the three learning theories, constructi-
vism has been identified as the most useful one for
the design of on-line courses [18, 20]. Mishra
integrates the three learning theories for the devel-
opment framework of on-line course as presented
in Fig. 1 [24].

The design framework in Fig. 1 provides useful
ideas for the design, development and delivery of
Web-based learning, and was used in the creation
of the Web-based Construction Contracts Infor-
mation Service (CCIS) presented in this paper. In
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fact, this design framework has been used to
develop the on-line learning facilities for post-
graduate management courses by Mishra, who
also recommends that this framework would also
be useful in on-line delivery of other subjects [24].

THE CONSTRUCTION CONTRACTS
INFORMATION SERVICES (CCIS)

Studies of construction contracts have been well
documented [16, 17]. These studies are intended to
provide students and professionals with working
knowledge of the various aspects of contract
administration and the best practices. However,
there is relatively very little work done in relation
to the use of Web and Database technologies in
construction contracts, in particular, the teaching
and learning of construction contracts [1, 10]. For
those websites that are related to construction
contracts [2, 3, 6, 7], they are concerned mainly
with the board construction contracts manage-
ment principles or rules/regulations related to
construction contracts laws. Thus, these are
mainly designed for professional uses, not so
relevant for the learning and teaching of con-
struction contracts. As such, this paper presents
a web-based learning program called Construction
Contracts Information Service (CCIS). The
program is intentionally designed and developed
to assist students of construction engineering
programmes to study construction contracts. The
project was funded by a Quality Enhancement
Fund of the City University of Hong Kong and
was completed by the Construction Dispute
Resolution Research Unit of the Department of

Building and Construction, City University of
Hong Kong in 2002. The CCIS is organised with
reference to the design framework as presented in
Fig. 1, and the design concept is depicted in Fig. 2.
In addition to the Mishra's on-line course frame-
work, the following design principles were also
applied:

. user-friendly screen, free and secured access;

. includes up-to-date professional information;

. supports teaching and learning of contracts
administration;

. relevant to the needs of the Hong Kong con-
tracting industry.

The central feature of the CCIS is a search engine
through which students can search information by
keying in key words. Figure 3 explains the learning
paradigm of the CCIS.

The learning objective of the CCIS is to develop
the ability of construction engineering students to
perform engineering contract administration. The
first step hence is to decide on the course contents.
Four learning ingredients are included and
discussed seriatim.

Commonly used standard forms of conditions of
construction contracts

The five construction contracts as mentioned in
the Introduction section are included as these are
contracts that students will use when they begin
their professional career. Figure 4 shows the
Standard Forms of Conditions of Contract page
(before inserting a keyword) and Fig. 5 is the
resulting screen after entering a keyword (in this
instance, the keywords `extension of time' were
entered. The contract clause numbers that contain

Fig. 1. Design framework for E-learning environment (adapted from Mishra [24] ).

S-O. Cheung, K. Cheung and H. Suen126



`extension of time' will be displayed. Because of the
issue of intellectual property rights, it is not pos-
sible to display the full text of the contracts.
Instead, agreement by the relevant authorities
were obtained to link to their websites where the
text contract clauses are displayed.

Hong Kong construction cases
Under the common law system, case law plays a

central role in the interpreting contract clauses.
For instance, cases like the Arnhold v The AG and
Philips Hong Kong Limited v The AG are cited
when Liquated Damages (LD) are involved. The

Fig. 2. Framework model of the website.

Fig. 3. Learning paradigm.
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judgement given by the Court in this case has a
profound effect on contract provision of LD set
out in a sliding scale. In addition, this sets a
precedent for future cases. Aamodt and Plaza
suggested that systematic storage of past cases in
a computer database helps to retrieve, retain and
revise information, thus enhancing effective learn-
ing from previous case judgements [1]. Therefore, a
systematic and well-organised record of construc-
tion contracts cases is essential for construction
contracts studies.

There exists a large volume of construction
cases. Therefore, only those directly related to
construction contracts (contract clauses) are used
to create the database. A total of 90 cases were
identified as highly relevant and were grouped
under nine main categories:

. Pay when Paid

. Claims

. Architects' Instructions

. Liquidated Damages

. Quantum Meruit

. Extension of Time

. Final Certificates

. Practical Completion

. Miscellaneous.

Such arrangements was considered to be effective
as these categories are reflective of common
construction contractual matters in litigations. In
addition, the arrangement is relatively simple in
terms of case finding, hence they save a lot of time
looking up cases in law reports and journals. In

terms of presentation, instead of including all the
facts of the 90 cases like `full report' onto the
Web, it was believed that students would find the
`executive report' format more useful and interest-
ing. As such, only the key elements of a case were
included: the case name, abstracts, keywords,
facts, and judgement of the cases. Figure 6 shows
the search results for `claim' from the construction
cases database. Figure 7 shows a screen display of
a case abstract.

Common contractual problems
The third learning ingredient of CCIS is `common

contractual problems', which includes a database
containing common contractual problems devel-
oped by the research team. Considerable time was
spent to derive the list of problems to be included
taking into account the commonality of the
problems. The list of problems, like that in the
construction cases, related to contract clauses such
as Pay when Paid, Claims, Architects' Instructions,
Liquidated Damages, Quantum Meruit, Extension
of Time, Final Certificates, Practical Completion,
etc. Indeed, the list contains a total of 48 common
problems. Table 1 summarises the common
contractual problems identified by the research
team.

The use of scenario-type presentation helps to
raise students' study interest. All problems are
described in hypothetical contexts but vividly
resemble real-life situations. Discussion is also
provided in each problem so that students can
better understand the various aspects of the

Fig. 4. Standard forms of conditions of contract page.
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problem and the possible available solutions. An
example of a typical contractual problem page is
shown in Fig. 8.

Reference standard document
Contractual correspondence is an essential

part of contract administration. The Reference
Standard Documents database provides a useful
reference guide for standard letters, forms, check-
list etc. The information is grouped under a total of
seven headings:

. Confirmation

. Request for information

. Submission

. Inspection and progress

. Extra and additional works

. Payment and final account

. Subcontracts.

The table of contents is shown in Fig. 9. In Fig. 10
is a typical PDF file of the standard document is
given. All documents are made into PDF files for
ease of download.

OUTCOMES/PERCEIVED BENEFITS ON
TEACHING AND LEARNING

The benefits of the CCIS can be summarised as
follows:

. Proactive learning. The Web-based Construc-
tion Contracts Information Service provides a

Fig. 5. Screen display for `extension of time' search (conditions of contract).
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flexible learning environment where students
have unrestricted access to the vast amount of
construction contracts information. It is not
intended to replace the traditional face-to-face
lectures and tutorials, but to supplement the
course by including relevant materials which

are essential in learning construction contracts.
The students can pick topics that they wish to
study by making use of the search capability of
the search engine.

. Construction professionals and community. The
Centre by no means is limited to academics and

Fig. 6. Example of search results for construction cases.
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students, but can be extended to serve the con-
struction community as a whole. Such intention
is reinforced by establishing Hyperlinks with key
players in the field to create an on-line platform
for exchange of ideas and information. In addi-
tion, on-line discussion forum is made available

to students to facilitate exchange of information
and open discussion.

. Flexibility and improved delivery of course
materials. Traditional delivery of course materi-
als by means of hard copies has become out of
place with the wide applications of the Internet

Fig. 7. Screen display of a case abstract.
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in all walks of life. The Web-based CCIS allows
students to conduct research and learning at
their own place and time. This is a great advan-
tage to the current one-off, snap-shot presen-
tation by the lecturer. In addition, students
with learning difficulties (physically handi-
capped) can also take advantage of the facilities
provided.

LESSONS LEARNT FROM THE
DEVELOPMENT PROCESS

. The requirement of both programming and com-
puting skills and knowledge in Construction Con-
tracts increased the complexity of the project. The
setting up of server and design of the graphics
and related computing works had to be carried
by a professional webmaster with experience in
programming language and database design.
The preparation of the CCIS contents, however,
requires expertise in construction contracts. It is
extremely difficult to find a researcher capable
of performing both types of task. The separation
of the programming and content requires
detailed coordinating efforts of the research
team. Furthermore, very little local reference is
available on this subject, hence considerable
effort had been devoted to develop a tailored

reference standard document and a common
contractual problems file.

. Time consuming in developing the list of common
contractual problems and the nine categories for
construction cases. Difficulties were encountered
in developing the framework for the list of
common contractual problems. In doing so,
reference was made to the commonly used con-
struction contracts in Hong Kong as well as
previous studies in this area. Interviews with
three practitioners were conducted to seek their
comments on the draft list. At the end, a total of
48 problems were identified (Table 1 refers). In
respect to the construction cases, due to the vast
volume of construction cases reported in law
reports and journals, much time was spent to
shortlist the nine main categories (Pay when
Paid, Claims, Architects' Instructions, Liqui-
dated Damages, Quantum Meruit, Extension of
Time, Final Certificates, Practical Completion,
and Miscellaneous) which form the basis for the
categorisation of cases concerning construction
contracts. To achieve the above tasks, it
required good knowledge of construction law
and construction contracts. This task was
completed by a senior research member with
intensive practical experience.

. Copyright issue on conditions of contract and con-
struction cases. The copyright of the Common

Table 1. Summary of common contractual problems

1 Written notice under a timeframe requirement for an
extension of time claim

25 Too high or low rate for an item in Bill of Quantities
due to an error

2 Disruption caused to works being planned to complete
earlier than the contract period

26 Architect's instruction after practical completion

3 Concurrent Delay 27 Interpretation of practical completion
4 Inclement weather falling on an extended period 28 Can an architect revise an issues certificate
5 Granting an extension of time retrospectively 29 Contractor's liability to the defects after the issuance of

final certificate
6 Acceleration request subsequent to delay in completion 30 Determination of nominated sub-contractor
7 Consideration of time saved in the assessing extension of

time
31 Quantum meruit claims

8 Late possession 32 Defects liability of main contractor on nominated
sub-contract works

9 Non-completion certificate and liquidated damages 33 Qualification made by nominated subcontractor on
liquidated damages clause

10 Liquidated damages and penalties 34 Contra Proferentum Rule
11 Liquidated damages and genuine pre-estimate of loss 35 Mistake in the contract
12 Loss of Profit on omitted items 36 Can the program be a contract document
13 Use of formula for assessing overhead claim 37 Risk of commencing work based on a Letter of Intent
14 Finance charges 38 Who shall bear the loss due to unforeseen bad ground

condition
15 Preparation cost of claims 39 Accepting a lesser amount than the amount certified
16 Valuation on a Quantum Meruit basis 40 The implication of final certificate
17 Global claims 41 Re-nomination
18 Pay when paid clause 42 Retention of title in sub-contract when the main contract

becomes insolvent
19 MC's right to set off sums of money from sub-contractors

for money due
43 Liabilities of approved drawings

20 Honouring of certificate 44 Counter-offer made during the tender stage
21 Principle of valuation of variations 45 When performance bond can be called
22 Interpretation of fair valuation of variations 46 Recovery of damages by a main contractor from an

architect/engineer for negligence
23 Variations issued during culpable delay 47 Is there any remedy for the client to recover loss from a

wrong assessment of a claim
24 Variations which entitle contractor to have additional

time and cost
48 Information provided with tender
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ConditionsofContracthadprovedtobeadifficult
issue to resolve. Ideally, full text of the clauses
should be displayed on-screen. However, to
achieve this, permission from copyright owners
of these conditions of contract need to be

obtained. With regard to the Government Forms
namely General Conditions of Contract for
Design and Build, General Conditions for
Contract for Building Works and General Condi-
tions of Contract for Electrical and Mechanical

Fig. 8. Screen display of a common contractual problem.
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Engineering Works, formal agreement was
received from the Works Bureau to form hyper-
links with their website so that full text of the
contract clauses can be viewed. Full text of the
contract is located in the Works Bureau website,

http://www.etwb.gov.hk/publications/contract_
doc.htm. The same copyright issue applies to
case reports, hence the case abstracts contained
in the database were prepared by the research
team.

Fig. 9. Reference standard documents.
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MAINTENANCE, COMPUTING
REQUIREMENTS

The key computing requirements required for
the development of this web-based portal include
both Hardware and Software specifications.

Hardware and software specification for server
The hardware specification required to support

various portal functions depends on a number of
factors, such as the size of database, the number of
users' access in a specific time frame, etc. For the
software specification, the teaching portal is based

Fig. 10. Example of a typical standard document in PDF form.
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on the PHP programming and the MySQL data-
base backend. As such, the Web server is so
configured to be compatible with the PHP and
MySQL functions. The software package
phpMyAdmin 2002 can be installed optionally as
it enables effective management of the database for
the teaching portal. Table 2 summarises the hard-
ware and software requirements for the set-up.

Hardware and software specifications for end-users
There is no specific hardware requirement for

end-users, a generic personal computer (PC) with
Internet connection can gain access to the teaching
portal. A summary of the hardware and software
specification details for the end users is provided in
Table 2.

Maintenance and training for technical support
staff

Since the portal is built on the Linux Server, it is
recommended that technical staff should have
sound knowledge with the Internet, as well as
skills in server administration, networking, and
system security. Indeed, on-line training on the
Linux System is available in the RedHat Home-
page (Redhat 2002) and the Red Hat Certified
Engineer Program (RHCE 2002). The adminis-
tration tasks of the teaching portal are rather
simple, and can be managed by people with general
computing and Internet knowledge. In respect of
maintenance of the teaching portal, it is suggested
that the database should be backed up regularly
for security purposes. In addition, technical

support staff should be prepared to answer ques-
tions or problems raised by the end-users.

FUTURE DEVELOPMENT

Assessment
Under the behaviourism learning paradigm,

learning is achieved through frequent response
and immediate reinforcement of appropriate beha-
viour. Hence timely review of performance is
instrumental to effective learning. As such, it is
proposed the Web page should provide the facility
to assess students' understanding on topics of
construction contracts through assignments, self-
tests, exams, etc. In fact, previous studies suggest
that on-line assessment can improve the quality of
teaching as well as the quality of learning [4, 26±28].

From the students' point of view, assessment
allows identification of strengths and weaknesses,
hence determines what needs to be learnt, and in
doing so drives the learning outcomes. From the
teachers' point of view, the learning outcomes
reflect the effectiveness of the teaching strategy.
Hence, it would be invaluable to include the
`assessment' component in the web page such
that students can learn through interactive and
carefully designed questions and answers. In this
connection, the assessment results can be used to
establish benchmarks. With the use of a database,
the assessment results are centrally stored, indivi-
dual or group performance standard can be
computed. The group average can be used as the

Table 2. Summary of computing requirements

Computing Requirements for Set-Up of Server

Hardware Requirements Software Requirements

. Intel Platinum III 1 GHz

. 512 MB SD Ram

. 60 GB 7200 rpm Hard Drive

. Generic main board with on-board display card and sound card

. Generic 10/100 PCI LAN Card connected to the Internet

. Generic IDE CD-Rom

. Generic Floppy Disk Drive

. Generic CRT/LCD Monitor

. Generic Keyboard & Mouse

. Optional Uninterrupted Power Supply (UPS) System

. Operation System
Red Hat Linux 7.3 or above
. Web Server
Apache 1.3.23 or above
. FTP Server
ProFTP 1.2.6 or above
. Secure Socket Layer
OpenSSL 0.9.6b or above
. Secure Telnet Service
OpenSSH 3.1 or above
. Programming Language
PHP 4.2.2 or above
. Database Server
MySQL 3.23.52 or above

Computing Requirements for End-Users

Hardware Requirements Software Requirements

. Intel Celeron 1 GHz

. 64MB SD Ram

. 3.2 GB 7200 rpm Hard Drive

. Generic main board

. Generic display card

. Generic 10/100 PCI LAN Card or 56Kbps Internal/External
Modem

. Generic CRT/LCD Monitor

. Generic Keyboard & Mouse

. Microsoft Windows 95, 98, 2000, ME, XP or above

. Microsoft Internet Explorer 5.0 or above/Netscape 4.0 or
above/AOL Browser 5.0 or above
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performance benchmark of a group and a student
can compare his/her own performance with that
group.

Up-to-date information
The web page needs to be updated regularly so

as to keep up with the latest developments, i.e.
updating new construction cases, adding new
hyperlinks with relevant sites. With the capability
of the database, the web page can be extended to
include other contract-related topics, such as
contracting theories and construction dispute reso-
lution studies, making the web page more com-
prehensive and informative. It is recommended
that future studies in the areas should focus the
following aspects of development:

. Study of contracts inevitably involves claims
and disputes resolution. For this reason, it is
suggested that principles and relevant informa-
tion of dispute resolution methods (i.e. media-
tion and arbitration) should be included. The
website should be extended to include an on-
line dispute resolution platform where claims
and disputes can be resolved on-line. The study
of on-line case-based negotiation is recom-
mended.

. The Web-based teaching framework presented
in this paper should equally be applicable to
other areas of construction engineering. It is
anticipated that construction and building man-
agement courses, including building technology,
building services and construction management
lectures should also be complemented by on-line
teaching materials to achieve an integrated
learning environment.

CONCLUSION

A Web-based Construction Contracts Infor-
mation Service for teaching construction engineer-
ing students contract administration has been
described in this paper. The CCIS is primarily
used by students but can certainly be extended to
the construction engineering community. The
website makes use of the Internet and database
technology to provide an instant, on-line inter-
active learning environment and database search.
The CCIS was developed based on the Mishra's
on-line course framework [24] which has been
previously adopted in management courses.
Four learning ingredients are included, namely
the Standard Forms of Conditions of Contract,
Hong Kong Construction Cases, Common
Contractual Problems, and Reference Standard
Documents. Through a keyword search engine,
students can assess the value of the construction
contracts information relevant to their choice of
study. Thus, learning construction contracts is no
longer limited to lectures and books. Web-base
learning is never intended to replace existing face-
to-face teaching, but rather to compliment and
reinforce this by focusing on the three key aspects
of e-learning: course content, active participation,
and support. The wide applications of IT and the
well-implemented Internet networks within the
campus make it possible for this portal to be applied
worldwide. Learning construction contracts is now
possible on-line anytime and anywhere.
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