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	Since the late 1990’s, web-based project management software has been created specifically for processing, controlling, and communicating the data and information essential to the successful completion of a construction project.  This has prompted research into developing a means for implementing Constructware web-based project management software into the curriculum so construction management students can be exposed to it.  The initial objective of the research was to examine if Constructware could replace or be used as a substitute for WebCT, which was found to be erroneous.   The research then shifted on how to implement Constructware into the construction management curriculum and where should it be implemented.  This paper will discuss how Constructware was implemented into a senior level mechanical and electrical project management course.
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Introduction of new technologies to the construction industry challenges educators of construction management programs to develop methods of incorporating these new technologies into the curriculum.  Within the construction industry, the development of web-based project management software such as Constructware presents such a challenge.  Since the late 1990’s, web-based project management software has been created specifically for processing, controlling, and communicating the data and information essential to the successful completion of a construction project.  There is growing evidence that web-based project management software may be the norm in construction management practice by 2005 (Parson, 2002).  This has prompted research into developing a means for implementing web-based project management software into the curriculum so construction management students can be exposed to the software.

Constructware was chosen for the purpose of this research.  Constructware was chosen because their client list includes 80 of ENR’s top 400 contractors, many of who actively recruit graduates from construction management programs.  Constructware was also the winner of the September 2000 “Shootout” held in Dallas and Houston, Texas between five of the construction industry’s top eBusiness providers.  The “Shootout” was hosted by the Associated General Contractors of America (AGC) and provided product evaluation of the web-based project management systems of Cephren, Buzzsaw, Primavera, Meridian, and Constructware.  The systems were rated by project owners, architects, contractors and subcontractors according to ease of use, functionality, value vs. cost, and reliability (Associated General Contractors, 2000). 

Constructware is hosted on remote servers by Application Service Provider (ASP) Emerging Solutions, Inc. and is accessible from any location where Internet access is available.  It provides a forum for the exchange of documents and maintenance of project information as well as a number of specialized reports and process tracking modules designed exclusively for the construction community. The ASP method of providing software and hosting a project site essentially utilizes the Internet as the “company” network. This eliminates the need for onsite involvement of information technology (IT) professionals because updates to the systems software are automatically and immediately incorporated when loaded on the Internet by the ASP provider.  Additionally, Constructware does not require any of the client’s server space and will operate over dial-up connections and higher quality connections such as DSL and T1.

The initial objective of the research was to examine if Constructware could replace or be used as a substitute for WebCT.  WebCT is an educational tool that facilitates the creation of web-based educational courses that allow students to receive education and training from a distance (Multimedia Instructional Development Center, 2000).  WebCT has been adopted by the university as its e-learning solution.  The rationale behind this initial focus was because both Constructware and WebCT are internet-based applications designed to document and process information and communication, their use might prove redundant.  However, upon the initial investigation it revealed that even though these systems share capabilities such as providing a mechanism for submitting a variety of files that includes spreadsheets and text documents Constructware could not replace or be substituted for WebCT.  The reason was quite obvious.  Constructware was developed for business purposes and not educational purposes.  There was no way to record grades or give a quiz online such as WebCT permits because of the unique design.  The research then shifted on how to implement Constructware into the construction management curriculum and where should it be implemented.

It was decided that Constructware would be implemented first into a senior level mechanical and electrical project management course.  This course was chosen for a couple of reasons.  The first and major reason is that the instructor wanted to learn Constructware.  The second reason is that the class size is relatively small with a maximum of 24 students.  This helped make the learning process of Constructware manageable, so the instructor and students did not get overwhelmed with Constructware.  The third reason is that documents such as daily logs, RFI’s, shop drawings, transmittals, submittals, etc. are covered in this class.  For these reasons, this seemed to be the perfect class to implement Constructware for the first time.

As with any secured software program, access to Constructware’s project management web site is controlled by a login screen that requires a unique username and password.  Once inside the system, access to each module, and the documents and data within modules, is restricted or granted by the supervisor (in this case, the course instructor).  The supervisor account is established solely for the purpose of maintaining the client’s Constructware site and for creating and maintaining user accounts.  The supervisor account cannot utilize project specific functions within the program.  The supervisor controls access, as well as viewing and editing capabilities, by assigning appropriate permissions to each user.  Permissions may be assigned individually for each separate module, or user profiles may be created for particular groups of individuals.

Creating user profiles provides the instructor with a less complicated means of controlling access to the site. This method allows the instructor to create a profile name i.e. student, and select and save permission levels from each module to that profile.  During the user setup phase, the desired profile can then be selected from a drop-down list and the permissions currently assigned to that profile are automatically applied to the user.  Additionally, a change to a profile’s permission settings will only apply to users to whom the profile is assigned following the change. To update the change for all users with a particular profile, the profile must be reassigned to each individual following a change.

For this research, the authors created a student profile that limited student access within the site.  The file structure and options presented to a user are tied to the permissions they have been granted by the site administrator.  However, because the software is designed for the management of projects, some access to project related details must be granted in order to allow the user to access and utilize those functions.  

The authors then focused on developing a project management site exclusively for the purpose of presenting and submitting course related assignments and requesting additional information regarding those assignments. These tasks can be fulfilled through the Transmittal function within the Document Management module and the Sub RFI function within the Subcontractors module.  An example assignment is making a change to a drawing that requires the student to perform a change order.  The assignment and drawing can be sent to the students through the Transmittal function that allows all the students to read the transmittal and view the drawings.  The drawings and transmittal can be printed if desired.  If the student needs additional information, he or she can use Constructware’s drawing tools and cloud in the section where additional information is requested.  The student will make their request through the Sub RFI” function in the Subcontractors module.

Constructware is designed to perform specifically as a project management tool.  Meaning that each module in Constructware such as Bid Management, Project Information, Document Management, etc. will not function unless the student is assigned to a specific project.  Therefore, either a specific course assignment or the course itself must be established as a project to incorporate Constructware into a course.  In addition to assigning each student to a specific project, the students must also be affiliated with a company before they can be assigned the permissions that will allow them to access the system.

For this research, the project name was Test Project.  The course instructor was set up as the project manager for a general contracting company called general contractor.  The students were associated with a company called subcontractors.  The students were defined in the system as being a subcontractor.

Constructware does not have an easy means for students to self-register.  To minimize the data entry required by the instructor, a single user account was established for the purpose of conducting a mass registration of students during a single class period.  The self-registration account was created under the contact name student and given the user login of collegestudent.  This user profile was established so each student could set themselves up in Constructware as contacts and create their own user login and password.  Otherwise, the instructor would have to establish a login and password for each student and assign him or her a user profile.  After the students were registered, the account was deactivated to prohibit students from creating additional user accounts and creating or altering assigned user profile.

By having the students self-register, the instructor could walk the students through the process and have them chose the student profile.  This also allowed the instructor to explain the Constructware System.  The function Quick User Setup within the User Maintenance section of the Maintenance module provides a concise means for entering new contact information and immediately assigning the contact a project and permission profile.  The self-registering also allowed the students to enter their current information such as home address, telephone number, and email address. Additionally, new user accounts can only be created through the Supervisor account that is created by Constructware for the client.

Once the students were registered on Constructware, they were able to receive and respond to project related documents that are course assignments.  Constructware allows for the submission and/or posting of a wide range of project documents and provides an option to automatically notify the recipient of this event.  The recipient will receive a notice of the posting within the Constructware system via an internal messaging function.  The recipient will also receive another message of the posting that is sent directly to the user’s outside email account.  Outside email accounts are automatically accessed by the system from the database that is created for each user or student during the initial user setup.  Each user or student can update his or her own information as the need arises through his or her Personal Organizer module.

The first trial course assignment was a transmittal from the instructor, who is setup as the general contractor’s project manager, that had a mechanical drawing for a remodeling project attached to it.  The students were required to estimate the lineal feet of underground piping for the domestic water system.  This required the students to access and view the attached mechanical drawing.  Constructware allows drawings to be viewed and printed through Brava.  The students had to respond with an RFI because the drawing did not show the size or type of pipe as well as where the water line entered the building.  Because the students were setup as subcontractors, they created the RFI from the Subcontractor’s module.  The Subcontractor’s module contains a template for the creation of a RFI’s.  This template will automatically address to the default recipient, which is the instructor or general contractor.

Although Constructware ranked well above Meridian’s project management tool in ease of use, in the Texas Shootout, the researchers thought that Constructware’s user interface was difficult.  Maybe this was due to the unfamiliarity of several icons and the processes for maneuvering through the file structure and input screens.  Before any work could begin on adapting the program to the classroom, several days were spent gaining familiarity with the system.

Conclusion

Regardless of the web-based project management system used, there is value in familiarizing students to web-based project management software.  Further research is required to explore additional ways Constructware or other web-based project management software might be incorporated into classroom.  One example would be to have different students acting as a project owner, design professional, general contractor, and subcontractor with each member having the appropriate permissions and responsibilities for processing an RFI.  This would provide an opportunity for the students to follow the RFI process completely through the system and gain an understanding of how Constructware documents, processes, and maintains project data.  Additionally, Constructware has several other modules such as Bid Management, Cost Management, etc. that would be good to implement into a construction management curriculum.

Web-based project management software, such as Constructware can be incorporated in the construction education curriculum in many ways.  Constructware is a good tool to use as a communication environment for students to submit assignments and questions regarding those assignments.  Constructware does provide valuable exposure to the vocabulary and procedures unique to the construction industry in a web-based setting.  For those interested in making use of the software as a more fully functioning tool, assignments involving bidding or change order processes could be integrated with the capabilities and templates of the bid management or cost management modules.  Use of the “Meetings” function in the “Document Management” module would give students the opportunity to practice creating meeting agendas and meeting minutes.  For many construction students, exposure to software programs throughout their academic career primarily involves Microsoft products.  Exposure to web-based project management software in an educational setting may help to flatten the learning curve graduates face when entering the workforce.
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