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ABSTRACT 
 

The main objective of this research is to develop a conceptual framework for exploring the role of GDSSs 
in shaping the dimensions of collective intelligence and the expected outcomes. The ever-increasing 
complexities and controversial challenges in today's business environment require organizations to be 
recognized as adaptive systems and be examined as an evolving intelligent being. An organization is 
intelligent only if it is able to nurture a high level of collective intelligence. The tremendous advances in 
Internet and Web applications bring impetus to Web-based Group Decision Support Systems (GDSSs) 
development as the most recent collective intelligence systems. Based on extensive literature review, six 
dimensions of collective intelligence were identified in this paper. These dimensions are freedom of mind, 
shared memory, knowledge sharing, collective perception, collective problem-solving, and collective 
learning. Furthermore, the study's framework identified four major expected outcomes, involving sense and 
response capability, relationship quality, decision making quality, and continuous organization learning. 
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1. INTRODUCTION 
  

Todays’ organizations are faced with 
controversial challenges that have critical impact 
on businesses’ ability to survive and remain 
competitive. These evolving challenges present 
both threats and opportunities forcing the business 
organizations to rethink the way they manage their 
intangible assets. The increasing capabilities of 
collaborative Information Technology (IT) play a 
vital role in giving the support and facilities to deal 
with these threats and challenges. 

 
In such a volatile environment and 

simultaneous challenges, organizations have to be 
recognized as complex adaptive systems [1], [2], 
[3], [4]. They have to get rid of its mechanic and 
procedural life to behave and think as human 
beings. Human beings cannot function like 
machines, and likewise the contemporary 
organizations. They must collaborate, learn, self-
organize, adapt, compete, and evolve [3], [5]. This 
new awareness requires organizations to be re-

examined as an evolving intelligent being and not 
merely as an economic production machine [3], 
[5], [6], [7]. In such a paradigm, intelligence is the 
prized asset of an organization [3], [6], [8]. An 
organization is intelligent only if it is able to 
nurture a high level of collective intelligence [8]. 
The interaction in form of collaboration, 
information sharing, collective learning, 
knowledge acquisition, collective perception, and 
decision-making are the key issues of such 
systems [8], [9]. Therefore, intelligent organization 
is the organization that can clarify and provide the 
appropriate organizational environment for 
innovating, achieving and employing the collective 
intelligence to serve its survival, prosperity, and 
superiority. 

 
Organizations increasingly have to deal with 

complex problems in dynamic decision-making 
situations. In order the organization survives in 
constantly changing environment, novel 
approaches are needed to construct solutions to 
such problems [1], [2], [4], [5]. However, 
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traditional approaches to decision making failed to 
generate those innovative solutions necessary for 
coping with such complexity [2], [4], [10]. As the 
increasing of the internal and external 
complexities, organizations have begun to push the 
outer envelope of collaborative skill-building and 
collective functioning [11]. Whenever there is a 
need and an opportunity to collaboration, the 
principles of collective intelligence can be applied. 
Collective intelligence of any group increases the 
capacity for effective action in pursuit of common 
aims and finding emergent and sustainable 
solutions to the complex problems [12].  

 
A wide range of Web-based applications have 

emerged in the past few years. Collaborative Web-
based systems have become a major trend in 
today’s business environment reaching into almost 
every aspect of organizational work. These 
systems leverage the combined efforts of very 
large groups of people to solve complex problems, 
and often referred to as collective intelligence 
systems [11], [13], [14]. The tremendous advances 
in Internet applications bring impetus to Web-
based GDSSs development as the most recent IT-
supported collaborative tool. Most of the previous 
research (e.g. [15], [16], [17], [18]) focused on the 
architecture, design, and development of new 
models for Web-based GDSS. This leaves many 
topics and issues to be solved. 

 
While IT revolution is continuous, 6Tmany 

questions are revealed regarding 6Thow can 
organizations use collaborative IT to clarify 
collective intelligence?. This paper contributes to 
the ongoing stream of research correlating to the 
role of collaborative IT in clarifying the collective 
intelligence in business organizations and the 
expected outcomes. The paper proposes a 
framework for exploring the dimensions of 
collective intelligence, the role of Web-based 
GDSSs, as the most recent IT-supported 
collaborative tool, in shaping these dimensions, 
and the expected outcomes. 
 
2. COLLECTIVE INTELLIGENCE 
 

With the growing interest in complex adaptive 
systems, the concept of collective intelligence is 
coming more and more to the fore [1], [3], [19]. 
Organizations are natural gathering of intense 
human intelligence sources, who are seeking to 
solve problems, learn, and engage with knowledge 
sharing and acquisition [3].  In this context, 
business organizations can be defined as human 

systems formed with the basic objective of pooling 
different human abilities or expertise together to 
create certain synergetic effects to achieve the 
business objectives [8]. From this perspective, 
organizations are visualized as intelligent beings 
possessing systems with high collective 
intelligence, and other intelligence-related 
characteristics that are commonly found in highly 
intelligent human beings [3].  

 
There are many definitions of collective 

intelligence. For example, Hiltz et al. [20] and 
Heylighen [1] defined collective intelligence as the 
ability of a group to arrive at a solution that is 
better than any of the members achieved 
individually. Malone et al. [11] described 
collective intelligence as groups of individuals 
doing things collectively that seem intelligent. 
Organizational intelligence refers to the capacity 
of an organization as a whole to gather 
information, to innovate, to generate knowledge, 
and to act effectively based on the knowledge it 
has generated [7]. It includes the historical 
knowledge inherent in the organization and 
generative intelligence that results from 
collaboration among organizational members [7].  
 
3. WEB-BASED GROUP DECISION 

SUPPORT SYSTEMS 
 

The advances in ICTs have 4T given impetus to 4T 
the emergence, dissemination, and applying the 
collective intelligence [21], [22]. New 
technologies are now making it possible to 
organize groups in very new ways that have never 
been possible before in the history of humanity 
[11]. As the increasing of the organization’s 
complexities, the important organizational 
decisions are often entrusted to groups instead of 
individuals because groups can access a larger and 
more diverse pool of information and expertise 
than individuals alone. This was the main reason 
behind developing the Group Decision Support 
Systems (GDSSs). These systems are a particular 
subclass of the computerized collaborative work 
systems [23], [24], designed to lower the 
problem’s complexity level, and thus enhance the 
effectiveness and efficiency of decision making 
process.  

 
Many studies (e.g. [11], [14], [25] [26]) 

indicated that the main objective of a GDSS is to 
facilitate the acquisition of group members' 
collective intelligence. A GDSS, according to 
DeSanctics and Gallupe [23], is an interactive 
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computer-based system that facilitates the solution 
of unstructured problems in decision making by a 
group and aims to influence the decision outcome 
through communication using technology. Hiltz et 
al. [20] defined it as an interactive computer-based 
system that facilitates solution of problems by a 
group of decision makers. According to Er and Ng 
[25], GDSS is an interactive information system 
which combines the capabilities of 
communication, database, computer, and decision 
technologies to support the identification, analysis, 
formulation, evaluation, and solution of semi-
structured or unstructured problems by a group.  

 
Collaborative Web-based systems are the most 

recent path discovered for opening up the 
possibilities of collective choice and the most up-
to-date tool available for improving the collective 
intelligence that were simply unconceivable even 
few years ago [24], [27], [28]. The advances in 
Internet-based applications have opened wider 
chance for the development of GDSSs [10]. The 
combination of DSSs and the Internet applications 
transformed traditional GDSS-based decision 
making to Web-based GDSSs.  

 
According to Istudor and Duta [24] and Chen 

et al. [17], the most intensively utilized 
technologies for deploying the GDSS are web-
based and client-server technologies to solve 
complex problems that are less structured. Web-
based GDSSs have been designed to support group 
problem solving and decision making with generic 
problem solving tools that can be used anytime 
and anywhere [4]. A number of web-based GDSSs 
have been developed in the last few years. The 
users can access to Web-based GDSS with web 
browsers deployed on corporate intranets to 
support decision making processes.  
 
4. LITRETURE REVIEW 
 

There’s already a large amount of work that 
has been done to develop different frameworks of 
collective intelligence with different perspectives, 
in different fields of applications. Collective 
Intelligence has been a topic of interest for social 
psychology, organization theory, artificial 
intelligence, learning, democracy, natural and 
environmental sciences, physics, and others. Web-
based GDSS is a relatively new and emerging field 
of DSS. 2TThis may explain2T17T why17T the majority of 
previous research (e.g. [10], [15], [16], [17], [18], 
[29], [30], [31]) is basically technical oriented 
focusing on design and development of new Web-

based GDSSs models. There is also a growing 
body of research (e.g. [24], [32]) shed light into 
the value of GDSSs and its impact on performance 
improvement in term of efficiency, effectiveness, 
and decisions’ quality. Some researches (e.g. [33]) 
focused on group awareness information in web-
based GDSSs, group member activities, and their 
behaviors in Web-based collaborative work. 

 
Many important issues are still sparse. 

According to Kapetanios [34], the transition from 
personalized data, knowledge, and contents 
towards collectively intelligent forms of synergies 
in an amalgamation of humans and technology is 
at its infancy and raises many questions. These 
questions vary from the notion of collective 
intelligence to the methodologies and principles 
for computations and engineering of collective 
intelligence-based systems.  

 
In the social Internet age, most previous 

researches (e.g. [22], [24], [27], [28], [35]) focused 
on the role of Web 2.0 applications in clarifying 
the collective intelligence in a social context. As of 
yet, a little attention has been paid to study the role 
of collaborative IT, and Web-based GDSSs in 
particular, in clarifying the collective intelligence 
in the context of business organizations. Most 
previous research (e.g. [29], [36], [37]) 
4Tconcentrated on 4Timproving the architecture and 
design of new models of GDSSs to achieve the 
collective intelligence. Far less attention has been 
paid to study the role of Web-based GDSSs, in 
generating the collective intelligent and the 
expected outcomes. Although it’s rare, the 
previous research in this regard also focused on the 
architecture and design of Web-based GDSSs in 
order to 4T 2T4Treach2T4T a 2T4Tcollective intelligence 2T.  For 
example, 10TWang and Ohsawa [38] developed 10Ta 
novel Web-based innovation support system for 
collective innovation. Introne et al. [14] proposed 
a design of Web-based collective intelligence 
system to help people solve the unstructured 
problems of global climate change. Turban et al. 
[22] proposed a framework for exploring the 
contributions of Web 2.0 applications and tools in 
supporting the collaborative group decision 
making process and generating the collective 
intelligence. 

 
2TBased on the above literature review, 2T4Tonly few 

studies indicated, 4T fleetingly and slightly, how 
organizations can use Web-based GDSSs to clarify 
collective intelligence, and how can organizations 
evaluate the results and outcomes of employing 
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these technologies generating the collective 
intelligence?. To address these issues, a review of 
literature (table 1) was conducted in the areas of 
collective intelligence, collaborative IT, and 
GDSSs to identify the dimensions and 
characteristics of collective intelligence that can be 

supported by Web-based GDSSs and the expected 
outcomes. Table (1) summarized the dimensions 
of collective intelligence dimensions and the 
expected outcomes that can be achieved through 
using Web-based GDSSs. 

 
Table 1. The Collective Intelligence Dimensions And The Expected Outcomes That Can Be Achieved Using Web-Based 

Gdsss 
 

Dimensions of Collective Intelligence Author/s 

Freedom of Mind [7], [32], [39], [40], [41], [42], [43]  

Shared Memory  [7], [8], [9], [11], [21], [43], [44] 

Knowledge Sharing  [7], [8], [21], [28], [44] 

Collective Perception [1], [3], [8], [12], [29], [45], [46]  

Collective Problem-solving [1], [12], [14], [20], [26], [37]  

Collective Learning [3], [7], [8], [9], [11], [47] 

The Expected Outcomes  

Sense and Response Capability [1], [3], [7], [8], [9], [19], [48] 

Relationship Quality [3], [7], [8], [46], [49], [50]  

Continuous Organizational Learning [2], [3], [7], [8] 

Decision Making Quality [20], [26], [32], [50] 

 
5. THE PROPOSED MODEL OF RESEARCH 
 

The research model (figure1) proposes that the 
organization can be visualized as intelligent beings 
possessing system with high collective 
intelligence. The collective intelligence of 
organizations can be clarified through the deeper 
support of Web-based GDSSs to establish its 
dimensions. These dimensions are freedom of 
mind, shared memory, knowledge sharing, 
collective perception, collective problem-solving 
and collective learning.  

 
In general, outcomes measurement has an 

important communications role to play by making 
groups and organizations aware of what is 
important to success and the areas of evaluation. 
The contribution and success of Web-based 
GDSSs in the efforts of achieving collective 
intelligence through clarifying its dimensions 
cannot be assured unless the outcomes is properly 
determined and monitored. Based on the literature 
review, the framework of research proposes four 
expected outcomes that have to be considered and 
monitored for the purpose of evaluating the 
success of Web-based GDSSs in clarifying the 
dimensions of collective intelligence. These 
outcomes include sense and response capability, 

relationship quality, decision making quality, and 
continuous organization learning. Figure (1) shows 
the dimensions of collective intelligence and the 
expected outcomes of Web-based GDSSs. 
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Figure1. The Dimensions Of Collective Intelligence Enabled By Web-Based Gdsss And Expected Outcomes. 
 
Below each dimension of collective intelligence that can be clarified using the Web-based GDSSs and the 
expected outcomes are discussed in more details. 
 
5.1. Dimentions Of Collective Intelligence  
5.1.1. Freedom of Mind 

The freedom of mind is the basic to produce 
the intelligence [42]. Collective intelligence is 
intangible and cannot be acquired by force or 
achieved following pre-specified procedures and 
routines [8]. According to Dewey’s political 
philosophy, the conditions of intelligent action are 
constituted by an environment of positive freedom 
[42]. The freedom of mind provides the ability to 
behave flexibly in different situations and adjust 
behavior to suit the situation [1]. Albrecht [41] 
classified the kinds of collective stupidity into the 
learned kind and the designed-in kind. The learned 
kind prevails when people are not authorized to 
think. The designed-in kind prevails when the 
rules and systems make it difficult or impossible 
for people to think creatively, constructively, or 
independently.  

 
To achieve the collective intelligent, 

organizations must first establish conditions under 
which free individual and team decisions lead to 
interconnection and coordination toward common 
good rather than pure chaos [7], [40]. The 
structural architecture flexibility of an intelligent 
organization is not the brilliance of organizational 
designers sitting at the top, but the free choices of 
people in the middle and bottom of the 

organization [7], [40]. Intelligent organizations 
guarantee members free speech, freedom of 
association, developing synergistic integrations 
with others [7], [39], [40], and giving their 
opinions and benefiting more easily from other 
users' advice [43]. 

GDSSs advocate open expression of individual 
attitudes and beliefs, and prizes collective 
agreement on a mutually satisfactory solution [32]. 
Anonymous environment encourages participants 
to express their ideas freely. Using GDSSs, 
anonymous presentation of ideas by group 
members eliminates many social cues prevalent in 
non-GDSS mediated group meetings. Such 
anonymity provides a more open environment, 
where ideas are examined based on their merits 
and not subject to bias which may be directed 
toward specific group members [18], [25], [32]. 
Users who fear receiving negative evaluations 
from others in the face-to-face session may not 
have this fear in the environment of anonymity in 
Web-based GDSS [32]. Furthermore, collective 
intelligence research (e.g. [23], [24], [32]) has 
shown that GDSSs, in general, eliminate 
production blocking by allowing members to 
access the communication medium equally in 
parallel since users no longer have to wait for 
others to express their ideas.  
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5.1.2. Shared Memory  
Organizational intelligence consists of the 

capacity of an organization as a whole to gather 
information, to innovate, to generate knowledge, 
and to act effectively basing on the knowledge it 
has generated [7]. It includes historical knowledge 
inherent in the organization and generative 
intelligence that results from collaboration among 
organizational members [7]. Organization's 
information and knowledge structures do not only 
reside in the mind of the interacting agents alone. 
As an organization learns, information and 
knowledge accumulate and the latter have to be 
stored physically [8]. Memory has a significant 
influence on the emergence of collective 
intelligence through gathering and accumulating 
the information and knowledge to accomplish the 
collective intelligent activities [8], [28], [43].  

 
Intelligent organizations have to create 

additional knowledge structures outside the 
traditional human thinking systems. Usually, these 
externalized knowledge structures are stored in 
external physical storages [8]. In the context of 
collective intelligence, organizational memory 
according to Jacko et al. [28] can be thought of as 
repositories for information and knowledge 
acquired through experience, and other means 
accumulated and stored for future use. According 
to Cross and Baird [51], such repositories consist 
of the minds of individual employees, the 
relationships between employees, paper and 
electronic databases, work processes and 
technologies, and products or services offered. 

   
IT plays a critical role in supporting, storing, 

organizing, and accessing organizational memory. 
GDSS generally aims at harvesting knowledge and 
building knowledge repositories [2]. One of the 
basic GDSS components is data system which 
includes data warehouse, data marts, OLAP, and 
data mining [37]. Typical intelligence activities 
that a Web-based GDSS supports include depth 
accessing all information assets [24]. This include 
accessing legacy and relational data sources, 
comparative data figures, projected figures based 
on new data or assumptions to identify, model, and 
solve decision problems [16], [24], [32]. 
Furthermore, the Web-based GDSS, by using web 
mining and related web intelligence techniques, 
allow decision makers to access external data 
sources, during the decision-making process [16]. 
It also consists of a relational database, called 
meeting repository, to store all the meeting related 
information including meeting setup information 

as well as ideas generated and evaluated by 
various group tools [4]. 
5.1.3. Knowledge Sharing 

The accelerated transformation of the 
knowledge revolution is propelling the human 
world rapidly into the intelligence era [3]. 
Knowledge management is increasingly identified 
as a key to integrating and sharing the diversity of 
knowledge in a community that desires to achieve 
collective goals [21], [44]. Many authors (e.g. [7], 
[44], [47]) indicated that collective intelligence is 
fostered through information and knowledge 
sharing. According to DeSanctis and Galluple 
[23], collaboration enables collective intelligence 
to emerge through the pooling of knowledge, 
research, arguments, and insights from diverse 
groups of people. 

 
Staskeviciute et al. [7] identified organizational 

intelligence as the knowledge-based capacity 
inherent in the organization. Many previous 
researches (e.g. [3], [6], [7], [8], [21]) also 
indicated that knowledge sharing is a highly 
significant function of intelligent organizations. It 
is a natural gathering of intense human intelligence 
sources, who are seeking to learn and engage with 
knowledge sharing and acquisition [3]. Thus, the 
management of the collective intelligence in 
organizations has to facilitate knowledge transfer 
and sharing [21].  

 
The role of IT in knowledge management is 

well documented. IT can be seen as a facilitator of 
learning and knowledge sharing in collaborative 
environments via multimedia enriched contents 
[34]. DSSs provide the opportunity to facilitate, 
expand, and enhance the ability to work with one 
or more kinds of knowledge, from which to make 
some senses, distill insights or gain “knowing” 
[37]. The adoption of expert system concepts into 
DSSs brought knowledge system as a basic 
component of DSS [37]. GDSSs have been used 
for knowledge acquisition and sharing [2], [4]. 
GDSSs have ability to support integration of 
hypermedia links and development of semantic 
templates interacting with knowledge bases and 
integration of structured decision-making rules, 
domain-specific knowledge bases and expert-
system shells [36]. The users of Web-based 
GDSSs can upload local documents or URLs of 
Web pages to build and share mutual knowledge 
with team members to help distributed teams work 
together effectively [4]. 
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5.1.4. Collective Perception 
One of the very important characteristics of 

collective intelligence is the collective cognitive 
capacity and behavior [46]. Wagner and Back [29] 
revealed that the reasons for the superior 
performance of collective intelligence are better 
cognition, coordination, and cooperative 
behaviors. According to Zara [50], at its core, 
collective intelligence is about harmonious 
connections. In this case, people make shared 
meaning of their diverse perspectives and 
experiences by surfacing, testing, and improving 
the collective thinking [12]. The connectivity can 
be understood as dissolving the ego boundaries 
and barriers of individualism in order to better tap 
the powerful essence of individuality in the 
context of collective activity through collective 
perception [46]. Likewise, Zara [50] revealed that 
managing collective intelligence means combining 
all of the tools, methods and processes that enable 
connection and cooperation among individuals’ 
intelligences. In the context of collective 
intelligence, a number of researchers (e.g. [1], 
[16], [45]) revealed that the collaborative problem 
solving requires aggregating the perceptions of the 
different agents of the present situation into a 
collective perception.  

 
The collective perception can be also explained 

in terms of transforming from mindfulness to 
orgmindfulness. Mindfulness is an ability to 
exercise meta-cognition, take action based on it 
and to continuously enhance this state of meta-
cognitive awareness and pro-activity [3]. At the 
individual level, when a person is mindful, it 
means that the person is observing his internal 
mental state more closely and is able to establish 
better linkages and interaction with the external 
systems [3]. The same concept can be extended to 
the organizational level. Orgmindfulness is a key 
factor that assists the faster increase in nurturing 
collective intelligence. According to Liang [8], 
orgmindfulness represent the introduction of 
intelligence strategy to bind a group of human 
thinking systems and elevate the collective 
intelligence of the organization.  

 
Collaborative IT facilitated the connectivity 

among the sources of collective intelligence in 
different ways [6], [21]. The previous research 
(e.g. [4], [10], [24], [32], [36]) confirmed that 
GDSSs provide the group cognition support 
through many features, such as cognitive decision 
models, cognitive feedback, and cognitive-aid 
structures component. Rao and Turoff [36] 

referred that the cognitive-aid structures 
component deals with the appropriation of linear 
and non-linear cognitive processes and group 
member interaction complexities encountered in 
decision-making. Web-based GDSSs aim at 
facilitating formal and informal communication 
among distributed teams of decision makers 
without any barriers. It can provide for interacting 
groups to reach the level of accuracy of judgment 
comparable to their most capable members 
supporting the connectivity among them [10], [24], 
[36]. Web-based GDSSs also include several tools, 
such as multi-aspect brainstorming, discussion 
forum, and information sharing tools that enable 
the connectivity by supporting the collecting of 
divergent thinking of participants [4].  
5.1.5. Collective Problem Solving 

Problem solving methodology is described as a 
systematic approach for innovation [4]. Heylighen 
[1] indicated that a system is more intelligent than 
another system if in a given time interval it can 
solve more problems, or find better solutions to the 
same problems. Collective intelligence is the 
motivation behind all forms of group problem 
solving since the birth of collaboration [1], [26]. 
Heylighen [1] and Hiltz et al. [20] demonstrated 
that the better understanding of collective 
intelligence requires the analyses of intelligence in 
general, as collective problem-solving ability.  

 
Collective intelligence of any group, increasing 

the capacity for effective action in pursuit of 
common aims and finding emergent and 
sustainable solutions to the complex problems and 
challenges faced by organizations and 
communities [12]. A group can then be said to 
exhibit collective intelligence if it can find more or 
better solutions than the whole of all solutions that 
would be found by its members working 
individually.  

  
The functions of GDSS mainly purport to 

detect hidden structures of the concerned problems 
by collective intelligence and leverage advantages 
of qualitative and quantitative intelligence [14], 
[26], [37]. Web-based GDSSs involve a systematic 
analysis of a problem to be solved and the 
application of a series of guidelines for the 
generation of solution alternatives [4], [24]. It is 
designed for helping the collaborative groups by 
providing a quite rich set of techniques such as 
risk analysis, planning contingent actions, and 
comparing alternatives of which the future 
outcomes are uncertain [24]. Web-based GDSSs 
also apply powerful tools, including ideas 
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categorization, prioritization tools, weighted 
evaluation and voting to improve the productivity 
and accuracy of data processing and resolve the 
problems of insufficient time [4], [32]. Using idea 
generation tools, such as the brainstorming tool, a 
group can generate many ideas collectively and 
efficiently [4]. 
5.1.6. Collective Learning 

Intelligence is the energy behind learning [3]. 
To be collectively intelligent, the organizational 
groups as a whole must learn [8], [9], [50]. 
According to Zara [50], the learning expeditions 
trigger collective intelligence and are themselves 
the fruit of a collective intelligence process. 
Collective learning emphasizes the social aspects 
of learning and cognition, where information and 
knowledge are coordinated, held in, and 
transformed from people to people [47].  

 
In the intelligent organization, learning 

represents the biggest pool of intense intelligence 
sources [3]. Many researchers (e.g. [3], [8], [52]) 
indicated that the capacity for learning in an 
organization is dependent on its collective 
intelligence. Therefore, the collective learning 
represents an important aspect of organizational 
intelligence [8]. All organizational learning phases 
could be improved by collective learning specially 
the accumulation of experience [47].  

 
The emphasis is also put on the role of IT as 

facilitators of learning in collaborative 
environments [4], [34], [37]. According to Fadul 
[47], collective learning illustrates the process of 
interaction between people and technologies in 
order to determine how to best represent, store and 
provide access to digital resources and other 
artifacts. Tang [37] demonstrated that creativity 
support systems are oriented to enhance human’s 
creative and learning ability toward unknown 
problem solving. Many previous researches (e.g. 
[30], [31], [36], [22], [53]) indicated that GDSSs 
in general, and Web based in particular, support a 
collaborative learning context where people can 
interact, create, and share information and 
knowledge.  
5.2. The Outcomes of Collective Intelligence  

 
The impacts and contributions of Web-based 

GDSSs in clarifying the dimensions of collective 
intelligence can be analyzed in light of four 
expected outcomes: 
5.2.1. Sense and Respond Capabilities  

One of the most important outcomes of 
employing the Web-based GDSSs in establishing 

collective intelligence is enhancing the sense and 
responding capability of the organizations. In a 
world where organizations have to be recognized 
as complex adaptive systems, the concept of 
collective intelligence is coming more and more to 
the fore [1], [3], [19]. The main them of sense and 
respond is adaptability to environmental changes 
[54]. Today’s organizations need to be more 
sensitive to their external environment, react and 
respond rapidly and dynamically, and having the 
flexibility to reproduce itself in case of 
environmental changes [2], [4], [55]. According to 
Staskeviciute et al. [7] and Bloom [48], 
adaptability is the ultimate test of intelligence.  

 
Organizations must be intelligent enough to be 

adaptable and sustainable in the re-defined and 
highly complex, rapid changing, and totally 
unpredictable environment [3]. Therefore, 
adaptation and evolution are intelligence-related 
traits that are commonly found in highly intelligent 
organizations [3]. An intelligent organization 
possesses the ability that enables it to consume 
new information and knowledge, adapt to 
changing environment, and evolve with time [8]. 
The structural architecture of an intelligent 
organization is flexible and responsive, shifting to 
meet new challenges and current situations [7]. 
This includes adaptation to a fundamentally 
different work environment that is structured based 
on collective intelligence and shared experience 
[6].  

 
The previous research (e.g. [54], [55], [56]) 

indicated that decision support technologies are 
appropriate to supporting decision making under 
conditions of uncertainty and complexity. There is 
sufficient evidence showing that Web-based 
GDSS can extend the applications of traditional 
GDSS and support more effectively organizational 
decision-making performance, 4T achieving 2T4Tfaster 
adaptability2T4T to changes in 2T4Tenvironment2T [14], [15], 
[16], [24], [33]. Web-based GDSS has been known 
as a unique knowledge-based technology for 
generating new concepts [4]. It provides an 
advantageous environment to stimulate creativity 
efficiently in term of resources, efforts, time, and 
productivity [4], [22], [31].  
5.2.2. Relationship Quality 

Collective intelligence is a shared intelligence 
that emerges from the collaboration of individuals 
[19]. The previous research (e.g. [57], 4T[29]4T) 
established that improved relationship quality is a 
major outcome from collaboration among partners. 
Collaboration can only be achieved through 
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mutual respect, openness, and mutual trust [3]. 
When the boundaries between individuals vanish, 
become permeable, or fade into harmonious 
relationship, a collective intelligence can think, 
feel, respond and act as one entity [46]. Many 
previous researches (e.g. [57], [58], [59], [60]) 
illustrated that the predominant characteristics of a 
high quality relationships include collective 
problem solving. The quality of the relationship is 
also a critical factor for the transferring and 
sharing knowledge between donor and recipient 
groups [7], [49]. The level of collective 
intelligence therefore, depends on the quality of 
connectivity and relationships [3], [8], [46]. 

 
Many researchers (e.g. [29], [57], [61]) 

mentioned that trust, satisfaction, and commitment 
are key attributes of relationship quality. 
According to Zara [50], Scarlat and  Maries [19] 
and Ng and Liang [3], sustaining trust is one of the 
pillars of collective intelligence. In the context of 
collective intelligence, Zara [50] and Staskeviciute 
et al. [7] also indicated that the purpose of 
collective management is to promote the shared 
commitment among members within groups. 
Another stream of research (e.g. [50], [7], [43]) 
concluded that enhancing participants’ satisfaction 
is important criterion of achieving the collective 
intelligence.  

 
GDSSs capabilities support the relationship 

quality in several aspects.  According to 
Fjermestad and Hiltz [62] and Paul et al. [63], 
GDSSs support the quality of decisions making 
through improving the process satisfaction, 
decision satisfaction and general satisfaction. The 
previous research (e.g. [22], [30], [31], [64]) also 
demonstrated that using of Web-based GDSSs lead 
to higher satisfaction. These Web-based systems 
also support high commitment for accomplishing a 
group task [33]. Finally, some researchers (e.g. 
[17], [22], [31]) indicated that building trust 
among group members is a major factor that 
affects the performance of Web-based 
collaborative decision making. 
5.2.3. Decision Making Quality 

According to Endsley [65], collaboration is a 
process in which decision makers work together in 
order to reach a better, 6T 4T6Tdeeper,4T more complete, 
consistent, and correct understanding of the 
situation making a high quality decisions. As a 
whole, perceived decision quality reflects the 
group members’ confidence in the decision 
outcome and their perceptions of the usefulness of 
this outcome [32]. The main advantage of 

intelligent organization is that inner processes 
influence more qualitative decision making, what 
in turn, not only guarantees the survival of 
organization in global processes, but also initiates 
competitive superiority [7]. A number of 
researchers (e.g. [20], [26], [50]) measured the 
performance of collective intelligence against the 
individual in term of decision quality.  

 
DSSs are considered as a combination of 

computing power and intelligent algorithms for 
supporting and improving the quality of decision 
making [30]. Many researches (e.g. [2], [20], [32], 
[62], [63]) demonstrated that GDSSs are 
successful in improving the reliability and quality 
of the group decision-making process. The aim of 
GDSSs is to help rising rationality in decision 
making processes, seeking to counterbalance the 
intuition of decision makers, ultimately 
contributing to improve the overall quality of 
decision making [31].   

 
Fan and Shen [32] revealed that GDSSs 

improving the quality of decision through 
enhancing the legitimacy of decision, the 
participatory process, facilitating the information 
exchange, generating unique ideas, and 
encouraging interaction. Jongsawat and 
Premchaiswadi [33] demonstrated that the goal of 
Web-based GDSS is to achieve a final group 
decision with a high level of quality and effective 
consensus needs. The previous research (e.g. [16], 
[32], [38], [64], [66]) also showed that Web-based 
GDSS can improve the solving of decision 
problems and the effectiveness of decision-making 
performance, and therefore improve the quality of 
decisions.  
5.2.4. Continuous Organizational Learning 

Another important expected outcome of Web-
based GDSSs support to establish collective 
intelligence is fostering the continuous 
organizational learning. Continuously, 
organizations need to collective intelligence 
harnessing its role as a continuous, 4Tongoing 4T 
process of innovation and creativity. This, 
therefore, impose the continuous learning as 
critical feature of intelligent organizations. If 
organizations do not learn and adapt to their ever-
changing environments, they face prospects of 
eroding their competitiveness and eventually, 
maybe, extinction [67]. In order to survive and 
thrive, organizations must continually learn, 
process new skills and knowledge [67]. The 
accumulation of organization knowledge is a 
highly significant function of intelligent 
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organizations. With the use of collective 
intelligence over time, knowledge structures are 
created and expanded by the learning processes 
[5]. To be able to solve complex problems, the 
quality knowledge structure embedded in the 
intelligent organizations has to be updated through 
continuous learning coupled with innovation and 
creativity [2], [8].  

An intelligent organization possesses a 
continuous learning ability that enables it to 
consume new information, adapt to changing 
environment, make better decision, create and 
enhance knowledge structures, and evolve with 
time [8]. Organizations that function as learning 
organizations are those who have systems and 
structures that enable staff at all levels to, 
collaboratively and continuously, learn and put 
new learning to use [7]. Learning organization can 
be characterized as a conscious series of processes 
that continuously collect, manage and disseminate 
knowledge throughout the whole organization in 
order to achieve organizational transformation [7], 
[29]. All organizations have to be sustained by 
continuous extensive knowledge creation, usage 
and renewal capabilities [3].  

 
The concept of organizational learning is 

receiving an increasing attention in the research 
and practices of ISs field due to its potential for 
affecting organizational outcomes, including the 
exploitation of knowledge and intelligence [68]. 
DSS has become more sophisticated to encompass 
such paradigms as expert systems, intelligent 
DSSs, active DSSs, and adaptive DSSs playing a 
major role in enhancing the learning organization 
abilities [56], [67]. Zack [56] indicated that DSSs 
are appropriate to supporting decision making 
under conditions of uncertainty and tightly 
integrated for organizational learning. Many 
previous researches (e.g. [2], [4], [17], [32]) 
emphasized on the role of Web-based GDSSs in 
establishing the organizational Learning. 

 
6. CONCLUSIONS, IMPLICATIONS, AND 

FUTURE RESEARCH 
 

The ever-increasing complexity and changes in 
the business environment with controversial 
challenges and dynamic decision-making 
situations have critical impact on businesses’ 
ability to survive and remain competitive. In such 
a volatile environment, organizations have to be 
recognized as complex adaptive systems. They 
have to behave and think as human beings. In such 
paradigm, intelligence is the prized asset of an 

organization. An organization is intelligent only if 
it is able to nurture a high level of collective 
intelligence. Collaborative Web-based systems 
have become a major trend in today’s business 
environment reaching into almost every aspect of 
organizational work. The combination of DSSs 
and the Internet applications transformed 
traditional GDSS-based decision making to Web-
based GDSSs. These systems are often referred to 
as collective intelligence systems.  

As of yet, less attention has been paid to 
investigate how collaborative Web-based systems 
contribute to achieve the collective intelligence. 
Very few studies tried to combine the role of Web-
based GDSSs, as the most recent IT-supported 
collaborative tool, in achieving the collective 
intelligence, and the expected outcomes into a 
comprehensive framework. Therefore, the main 
objective of this research was to develop a 
conceptual framework for exploring the role of 
Web-based GDSSs in shaping the dimensions of 
collective intelligence and the expected outcomes. 
Based on extensive literature review, the paper 
proposed a framework for exploring the 
dimensions of collective intelligence, the role of 
Web-based GDSSs in shaping these dimensions, 
and the expected outcomes.  

 
This study contributes to the ongoing stream of 

research regarding the role of collaborative IT 
tools in clarifying the collective intelligence in 
business organizations and the expected outcomes. 
The idea behind the framework of research is to 
highlights the increasing importance of collective 
intelligence and understanding how can Web-
based GDSSs participate effectively in clarifying 
its dimensions. Furthermore, the framework 
provides the top management and executives with 
a road map to achieve the collective intelligence 
addressing the controversial challenges that have 
critical impact on businesses’ ability to survive 
and remain competitive. In addition, this study 
supports the efforts of providing the strategies and 
policies makers in business organizations with the 
evaluation areas of adopting Web-based GDSSs to 
clarify the collective intelligence. This will help in 
the planning to provide the organizational 
environment of collective intelligence, providing 
the success factors of Web-based GDSSs adoption, 
and to take corrective actions if deviations occur 
against the planned outcomes. 

 
This research provides a starting point for 

further research in the area of Web-based GDSSs 
role in achieving the collective intelligent. Despite 
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its contributions, as with any research, there are 
some limitations which, at the same time, can 
serve as directions for future research. First of all, 
the findings of the study are presented in the form 
of a conceptual framework that will need to be 
tested empirically in future research. Furthermore, 
the scope of this study is limited to the role of 
Web-based GDSSs in clarifying the dimensions of 
collective intelligent, avoiding critical issues, such 
as the determinants and constraints. Future 
research is needed to take these determinants into 
consideration, such as organizations’ 
characteristics and cultural values, especially the 

dimension of individualism/ collectivisms that 
may have possible impact on achieving the 
collective intelligent through the collaborative 
Web-based systems adoption. Finally, the role of 
Web-based GDSSs in achieving each dimension of 
collective intelligent had been considered 
independently from the other dimensions. It was 
noted that these dimensions of collective 
intelligent might likely be interrelated in important 
and complex ways. Therefore, there is a need to 
pay more attention to discuss the relationships 
between theses dimensions.  
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