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Abstract: This work presents a study accomplished in FEA/USP on the use of Internet as a collaborative environment, describing the impacts that this kind of communication infrastructure causes to the work of physically distant people. To achieve this study it was proposed and structured a collaborative environment, using software tools available in brazilian market and also a modified process of meeting, to support this work group configuration and the collaborative environment.Inherent questions to the work of physically separated groups were analysed, such as teamwork, communication, quality and efficiency in the performed discussions, people attitude towards information technology, besides satisfaction and use of information among the participants.
This study pointed out that Information Technology (IT) can contribute to the work process and the decision taking of a remote work group. However, some aspects must be observed for the effective adoption of this kind of work. So, recommendations and suggestions are hereby presented and discussed for those organizations that intend to adopt this tool for the development of remote collaborative activities through Internet.

Key-Words:  TI Impacts, Remote Work, Recommendations on IT use, Groupware in the Web.

1   Introduction

Literature on teamwork often tells about difficulties for the coordination and the effective profit of activities that are inherent to this modality of work. Many of these difficulties come from problems with the status of the individuals, pressures to the consensus, groupthink, non-commitment with decisions taken, among other reasons.
Collaboration has been turning into a critical issue for many organizations, while the necessity of  managing several sites and teams geographically dispersed, becomes more relevant. 
Within this context, Internet has become an instrument commonly used in business, politics, academic work and among leading computerized societies. With the recent advancement of computer networks, telecommunications and specially Internet, it has been opened a new perspective to teamwork and to groupware systems, independent of time and distance barriers. 

This computerized support increases and facilitates the participation of people from different research areas, gathered in a work group process where they share knowledge, enlarging quality and richness of discussions.
Collaboration is enriched through this context for it may come from several sources, with no restrictions to it. Moreover, the groupware technology in Internet smooths the meeting process, improves focusing important questions with no loss of time or difusion.
A better understanding of the groupware characteristics and the impacts caused by its utilization through Internet have been the motivation for this work.
A wider questioning of the research was to verify if computers and communication technologies may offer ways to support the teamwork, with people from different specializations, working physically distant and using Internet as communication infrastructure.
2   Previous Research

The advancements on Information Technology (IT) have opened aditional options to enterprises and business today. In recent articles, authors state that organizations must rely on IT as a key element for the innovation which represents the future.
Many organizations recognize that information is an asset and it may be a weapon to expand the organizations position in the local and the global markets.
To integrate more information and knowledge to the services and decisions, it is the priority of the vital function that represents nowadays the management of information and acquired  knowledge in today’s organizations [7].
There are evidences in literature that the groupware tools have the potential to reduce conflict and to improve satisfaction with results, according to what can be read in [5], [8], [13] and [9].
In Brazil,  aspects related to the groupware technology have been presented and discussed in articles like [1].
International literature shows several research works on the use of Group Decision Support Systems as well experimentally in laboratories as in organizations. There is an increasing interest in these tools to support meetings in the decision taking.
However, many of the researches in this area are dominated by laboratory studies, made in synchronous configuration at the same time and in the same place, composed by populations who work in structured and well defined problems, as in [3]and developed in [8].
In such circumstances  are used tools called Group Decision Support Systems (GDSS) with wide software and hardware resources and sophisticated environments.
The application of this technology to support the activities of remote work had been already discussed and proposed  in works [2]in brazilian experimental research with decision taking. However, it indicates that the taking of efficient decisions involves more than the related benefits to the user’s  increasing satisfaction with them.

According to [6], the decision taking can depend on the ability of a group to work as a team, among other factors. Besides that, the use of only groupware tools does not guarantee that the work group development and its results will be better than those achieved by traditional group techniques. 

To describe the way groups interact in meetings, several models were proposed. In the groupware literature such models involve typically independent variables (inputs), dependent processes and variables (productions). 

In many studies, as in [8], collected data are related to meetings and processes that had not been supported through GSS technology. This way, the process by which the groups pass through to become a productive and functional team is an important issue to explore in organizations who trust groupware as a tool for communication and to support group decisions. 

Groupware tools, according to [5], offer new opportunities to the exchange of information and collaboration through Internet. The connections growth rate in the cyberspace indicates social adoption faster than in all former communications systems [12].
The impact of this new way to communicate and to make business, which appeared with the age of information, is not easily measured with the laboratory methodology typically used by researchers interested in group behavior [11].

While efficiency and satisfaction can be directly and indirectly measured, there is a clear need, according to [8],  to extend the research scope in order to include the participant consensus, group adequacy and commitment with the result, in an environment provided by the new technologies, available through Internet.

3     Research Methodology

This work aimed to demonstrate the possibility of adopting Internet as a collaborative environment and the impact that this kind of infrastructure may have on the work group. 

For research purpose a collaborative environment was built. The environment simulated a groupware in the web tool, which allowed collaboration among physically distant individuals.
3.1   Description of the environment
To create interaction among the group elements and to generate the collaborative environment, tools already available in the market had been used. This was an experiment restriction: the projected environment would have to work in the participant’s microcomputer without plug-ins and accessories installation.
As remote massive training would not be possible for it would scape from the main objective of the project, this set of systems should be the more transparent possible to the participants of the training.

The first basic component of the communicative environment is the e-mail in its simple configuration.

The second component of this environment is TCBWorks, the first generation of groupware offered through world wide web [6]. The interface of TCBWorks is simple and very intuitive, which makes easy to learn, to adopt and to use it. A database stores all the performed discussions, providing a memory of decisions taken and the process that led to this.
To make group members able to visualize the evolution of the discussions, a third element was included. Since there was not a software to display a flip chart or a white board, web pages were built whereby the discussions were occurring among the group elements. The idea of this third component was to facilitate general visualization and through its availability, elements could be suggesting changes and inclusions in the discussed topics.
To visualize the discussion flow (thread of discussions), a fourth component was used. A discussion flow is that which allows to categorize contributions from individuals, through topics in discussion. Using the resource offered by the CourseRoom component from IBM/Lotus distance learning system called LearningSpace, the group elements would visualize the guiding of questions in the most important or attractive topics of the discussion in course.
The environment framework can be visualized in Fig. 1.
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Fig. 1. Simulated framework

3.2    Main Declared Hypotheses 

To reach the initial objectives raised in this research project, an experimental descriptive approach was used, utilizing two independent samples: a Control Group and an Experimental Group, comparing the results obtained through these two samples.
Initial questions of the research were if:

· Does a groupware system improve the meeting process, keeping focus on important issues ?
· Can the  groupware technology  guarantee better results than those of the common group meeting process?
The proposed  hypothesis was :
HO1: The work group process is improved by the use of groupware in Internet.
Searching to verify if:
· Does the tool increase the contribution and facilitate the participation of people from the most different research areas, to  improve and to structure reasoning as increasing the depth of discussions ?
· Since contributions may come from any sources, with no restrictions of time and space, how does the group feel the value of adoption of a technology as Internet for the work group?
The following hypothesis was proposed:
HO2: The result obtained by the Experimental Group is better than that of the Control Group for the application of an integrated environment of groupware technologies.
At last, to verify if:
· The development of a work group process - problem presentation , discussion and conclusion (decision taken) - with geographically separated elements, can be increased with groupware tools?
The hypothesis elaborated was:
HO3: The process of team building was better in the Experimental Group.

3.3    Experiment Framework

To accomplish the studies in this research, two groups have been constituted: a Control Group (Group 1) and an Experimental Group (Group 2). Groups were heterogeneous, with people of various specializations and abilities geographically distributed in several points inside the country (Brazil) or outside it (USA). 

The group elements did not know each other and, along the experiment, they had no visual, audible or physical contact. Interactions were made through the collaborative environment, assembled  by work group tools at distance, using Internet as interaction media. 

A task was given to both groups: to create a basic virtual post-graduation course. To evaluate these course plans presented by the groups, it was summoned a group of ten specialists in education and technology. 

In Group 1 - Control Group - the discussions were restricted to the use of  TCBWorks during an initially given period of two months. The group should discuss and formalize the Course Plan using normal ways of development offered by TCBWorks, with no other resource. The facilitator only would have controlled and technically supported the experiment, not interfering directly in the process of developing the group. 

Otherwise, in Group 2 - Experimental Group -  the tasks had been developed using a strong interference from the facilitator, besides a larger set of technological resources available to support interactions in the group work: e-mail, resources from the LearningSpace environment to a better structuration of ideas and communication within the group and among group elements, and with TCBWorks as debate forum and final elaboration of the plan. 

For the final visualization and work evaluation of the plan, a web page was used as   a memory resource for the group. From there, the group elements would see the achieved results and they could suggest changes, items inclusions or exclusions, etc.

3.4    Characterization of the experiment

The studies proposed in this work had intended to widen those accomplished in [4] and [6], identifying how remote meetings could take profit of infusing support from a GSS system functioning in the web. 

In contrast to [8], the searching was on prescribing exactly how a GSS should be used in such circumstances. 

Expanded the originally considered model for meeting process and results in groupware literature, the research utilized the expanded model shown in Fig. 2. 
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Fig. 2. Modified Model for meeting process and results.

The objective of this modified model is to try keeping on with meeting processes. According to [8], the social and psychological literature of group dynamics must be regarded to explore processes which happen in meetings and to develop the adequate constructs. 

To study these constructs, two questionnaires were elaborated. One of them to be applied before the experiment and the other after accomplishment of the proposed activities. The variables in the questionnaires were adapted from [6], [4] and [10].

The detached areas in Figure 2 are those specifically approached in the instrument. Lack of detail in other areas does not suggest less importance on them, simply that they were not the main focus of this research.

3.5     Survey and Collection of Data

Data had been collected using the resources offered by the tools used, since these systems register the discussions and the process of work group in their databases. Questionnaires had also been used to survey aspects pointed out by the main variables listed in this research.

3.6     Development of the instrument 

The methodology used to study the relevant aspects related to work group process (team building), satisfaction, commitment with the results, among others, was to apply a questionnaire before starting the experiment (previous) and another when work had finished in the groups. The questionnaire applied before starting the experiment was subdivided in:  personal data (demographic), perceptions of the members on work group and attitudes towards Information Technology. On the other hand, the questionnaire applied after the experiment, intended to deepen impressions that the groups’ elements have had regarding to: a) use of IT for work group through Internet; b) possibility to adopt this technology to develop tasks at distance; c) use of shared information by elements of the groups for the work and also decision development process; d) elements satisfaction with results and f) group commitment to the achieved solution.

3.7     Validation of the instrument 

Before the instrument could be used, its validity was evaluated. Some pilot tests were carried through in the first versions of the instrument. In these tests, it was requested to the respondents to make comments on the format and the convenience of the questions and to suggest additional material to be included in the instrument.

3.8     Characteristics of the Groups 

The Control Group was initially composed by 14 elements and, after the first works it was established with 9 elements.
The Experimental Group was initially constituted by 20 people. All them also had began training the assigned tools for the experiment at least 30 days before the process started.
As this procedure involved the use of more than one resource, people had a larger support from the facilitator during the training.
From the 20 people in the beginning, 7 of them gave up for several reasons, most of them meaning difficulties in adapting to the proposed environment.
Overcoming these obstacles, the group was constituted by 11 elements.

4   Conclusions

To test the first hypothesis (HO1), two statistical techniques were used, comparing individuals attitude towards Information Technology before the experiment and after the use of the collaborative environment. 

These tests had compared the perception of the individuals to their group and also the result of perceptions from the two groups after the experiment. 

The objective was to answer initial questions of the research and to verify if the use of groupware in the web would improve the meeting process and if the groupware environment alone would guarantee better results. 

The first statistical inference accomplished individually to each group, led to accept the null hypothesis, that is, there was no diference in the work group process by the use of the groupware in Internet.  

This result has shown, as people had evaluated,  that did not exist influence of the collaborative environment in the group activities. 

To test the second hypothesis (HO2), inferences were done to compare the individuals’ perceptions after the experiment in both groups. However, it has been verified that the result obtained by the Experimental Group was far better than that of the Control Group, by the application of an integrated collaborative environment. 

The result of this inference could have led to conclude that, due to the utilization of an environment integrating several technologies of work group in the Experimental Group, it had performed an important role in the obtained  result. 

This way, were fulfilled the research questions that investigated if the tool could increase contribution and participation, and if the group would understand the adoption of such technology as useful to work groups geographically distributed. 

Apparently, results from hypothesis HO1 and HO2 would contradict each other. However, an important factor was detected to explain this contradiction, and it was the facilitator’s performance in the Experimental Group. 

The third hypothesis (HO3) analyzed the time spent for team building. Therefore, it was initially assumed that this integrated environment would facilitate the development of work group process, reducing time in the phases of team construction. 

Testing the hypothesis could not prove that team building in the Experimental Group was smaller than in the Control Group. In spite of the fact that Experimental Group (Group 2) lost more time in the phases of team construction (forming and storming), the benefits of the collaborative environment had not been proven.  

Results of testing the hypothesis permitted to conclude that the tools used had collaborated to facilitate the meeting process, although only after teams were structured and already working in the proposed problem.

5   Recommendations and Suggestions This section of the research seeks to present some suggestions to organizations which intend to adopt this tool for the development of collaboration activities, from distance, through Internet: 

1. The facilitator’s presence is essential in the process of elaborating the agenda for the meetings, to facilitate the use of technology and to provide the necessary support to the group’s participation. The facilitator must act neutral in the meeting process. His attitude must be that of support to facilitate the decision process, with no interference in the process. 
2. The issue of the communication among the elements is primordial to facilitate the process of exchanging information and there is a straight relationship between the wider use of information by the members and the quality of the decision. 
3. It is very important that people understand the problem in discussion. Assistance  must be offered so that people may have time to search and study the issue and to become involved in solving the problem. 
4. An informal meeting for the members to get acquainted to each other or some kind of interaction, is an important point to be considered. Most of the group members pointed out this matter as primordial for the work development in a geographic separated group.  
5. It is of fundamental importance that people understand deadline and reply time control, so that they can participate and commit themselves even more to the problem. It must be taken good care in stablishing a too short period of time, which could generate groupthink to the solution of a problem not enough discussed. 
6. In this kind of interaction, the physical distance between the facilitator and the participants demands discipline and higher commitment than in face-to-face situations. 
7. The issue of training and of using  equipment is essential to create a new mental work model. People need to  get adapted to virtual interactions. 

8. The system interface must also facilitate the work, being enough intuitive to be self-learning. It is important too, that the tool has resources to notify automatically the group elements about the changes on the subjects in discussion.
6   Future Research  

To complement the study, a larger number of people should have been utilized, in order that other data could be inferred and analyzed by sophisticated statistical techniques. 

Another aspect that could be better worked is group behavior and cultural questions, related to the restriction that this kind of work group will bring to big corporations in a global environment. 

A future research could verify how the Information Technology and specially groupware would supply the restriction to personal contact with the need of this kind of work. 

Furthermore, being a new kind of work, some aspects could be studied, as group components reactions and the acquired culture, using the tool in order to improve and to diminish difficulties with this new interaction media.
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