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ABSTRACT

Expertise-based intuition plays a key role in decision making, especially in complex environments as those
involved with crisis and emergency domains where decisions often need to be made on the basis of dynamic,
incomplete, and/ or contradictory information. In such environments, a deliberative analysis is often impossible
or inefficient. Using teams to make collaborative decisions in complex environments can bring benefits to
organizations, but the complexity of supporting this scenario also increases. The present work proposes a
solution based on graphs to support the sharing of the intuition rationale in teams aiming at an accelerated
expertise. The development of the proposal is part of a methodological context of design science research. In
this paper we report the execution of one of the expected cycles that explores the use of generated artifacts in
practice that then produced insights for the proposed computational support.
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INTRODUCTION

Experts make decisions heavily based on intuition (Klein, 2013). Expertise-based intuition can be understood as
the translation of experience into action and plays a key role in decision making, especially in complex
situations such as crises and emergency environments (Salas et al., 2010). In emergency situations, experts
perform complex decisions characterized by high risk, time pressure, dynamic environment, multiples actors
involved, goals poorly defined, and problems badly structured (Quesada et al., 2017; Hutchins and Kendall,
2011; Orasanu and Connolly, 1993). In these environments, a deliberative analysis is often impossible or
inefficient, for example, due to time constraints (Okoli et al., 2018). In contrast to deliberative analysis, intuition
is based on the identification of subconscious patterns accessed very quickly by experts (Ross et al., 2004).

Considering that organizations are increasingly globalized and working in increasingly complex
environments, collaborative teams gain strength and adopt different network models, with their members often
distributed across the globe and possessing different expertise and cultural contexts. An organization should
consider that experts eventually leave and take with them tacit knowledge. Considering that organizations
should be prepared to face these risks, it is important that not only technical capabilities be shared but also the
capability of intuitive decision making.Using teams to make collaborative decisions can bring benefits to
organizations, but the complexity of management also increases compared to the use of a single individual. In
teams, knowledge is not contained in just one individual, but sliced through several members. Often,
collaborative teams perform better than individuals in both quality and quantity decision-making. During
decision-making, collaborative teams can more easily parallel tasks and leverage the redundancy of team
knowledge and enrichment provided by different views (Huang et al., 2014). The research question is: How to
support collaborative decision making in complex environments through a computational solution regarding a
perspective of expertise-based intuition? Imagine that an organization has to decide whether or how to send
doctors to provide lifesaving medical care in a challenging area that suffered with a natural disaster such as the
earthquake in Haiti that created a tremendous coordination challenge for the humanitarian relief agencies (Van
de Walle and Dugdale, 2012). A team working in this organization, made up of members with different
perspectives, should articulate the different intuitions about that agreement and then collaboratively make the
decision.
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In this way, this paper consider expert-based intuition a kind of knowledge that should be managed and
shared. The expert making a decision based in intuition can be compared, for example, to the most swimmers
that cannot explain, in coherent prose, how they manage to keep themselves afloat but, besides that, they might
learn and teach to do so, or to a pianist that even while it may be difficult to pay attention to the music and the
movements of his fingers at the same time, it does not exclude that the pianist, at another time, can give an
account of how he was using his fingers (Schmidt, 2012, apud Harré, 1977).

As the work space has undergone intense changes in the last decades, the organizations have become
more knowledge-based and the use of pervasive technologies have shaped the current cognitive complexity of
work performed in organizations (Hoffman et al., 2013). As a consequence, the task of sharing expertise-based
intuition from the experts has become even more complex. However, it is not feasible for organizations,
especially in emergency domains, that sharing this expertise takes the same amount of time as the expert has
acquired. In this way, it is essential to take the notion of knowledge sharing to other levels. Knowledge sharing
should be accelerated within organizations and the consideration of the use of complex systems for this should
be taken into account (Hoffman et al., 2013).

As argued in (de Carvalho et al., 2018) if one accepts that certain kinds of knowledge have different
qualities (e.g. expertise-based intuition rationale), as discussed before with the swimmer or pianist examples,
then methodologies for making it explicit and formal are needed. Collaborative decision making considering the
use of expertise-based intuition is a new proposal that raises new challenges with regard to computer-supported
cooperative work point of view. The main objective of this project is to propose and implement a computational
solution to support collaborative decision making in complex domains through a perspective of intuition based
on expertise.

The methodological approach followed to develop this proposal was the design science research (DSR)
and an evaluation of the artifacts was conducted to gather insights and evidence in order to elicit requirements to
the computational solution presented in this paper. Based on the evaluation results we proposed a solution
based on graphs to support the sharing of the intuition rationale in teams aiming at an accelerated expertise.
More discussion about the methodological approach and evaluation was conducted along the paper.

In the remainder of this paper, the next section presents works related to expertise, intuition and
decision making. The Section entitled ‘Sharing Gut Feelings to Support Collaborative Decision Making’
describes and discusses artifacts designed to support expertise-based intuition sharing. In the Research Model
Section, an experiment to explore the artifacts feasibility and gather new insights is presented. Then, in the
following Section a graph based solution developed considering the insights and data collected in the
experiment is proposed. The final section concludes the paper and recommends directions for future work.

RELATED WORK

The literature provides some strategies to deal with the management of a decision making process (Orasanu
and Connolly, 1993; Klein, 2004), and most of them can be applied to complex decisions. However, to execute
these strategies it is necessary time and available resources that are not ever possible in an emergency scenario
(Quesada et al., 2017; França et al., 2017). In this sense, expertise-based intuition has been identified as an
important factor to decision-making in researches conducted with military, police, firefighters, doctors (Klein,
2004). Intuition is based on the identification of subconscious patterns (Adolph and Kretch, 2015; Ross et al.,
2004). When experts make intuitive decisions, these patterns are accessed very quickly, unconsciously.

In this paper, intuition is considered a mental faculty (van Riel and Horváth, 2014) that can be measured and
developed. Intuition can be used for different purposes and in different contexts. There is a consensus that it is
an important result of experiential knowledge. The quality of people's intuitive judgment can be as good as the
experience upon which it was built. In this way, expertise-based intuition can be defined as experience
translated into action (Adolph and Kretch, 2015).

In a general sense, as stated in (Okoli et al., 2016), intuition is fast and requires unconscious processing of
information (minimal mental effort). Intuition is alogical (i.e. neither contradicts nor follows the rules of logic)
and the intuitive process involves tacit knowledge (i.e. intuitors find it difficult to describe how they arrived at
their judgment). The outcome is holistic and information is processed based on the analysis of unconnected
elements that are integrated to generate more meaningful insights (Okoli et al., 2016).

The model proposed in (Nonaka and Takeuchi, 1995) discusses the way knowledge is created, transferred,
enriched and incorporated into organizational processes. For (Nonaka and Takeuchi, 1995) the existing
knowledge in organizations can be identified in two forms, explicit or tacit. These two forms of knowledge
interact and in the dynamic processes of organizations are transformed.
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The Recognition-Primed Decision (RPD) model (Ross et al., 2004) was constructed based on observations
made by decision-makers in operational situations. The RPD describes how decision-makers use pattern
recognition to achieve decision objectives. For the recognition of patterns, the model considers four aspects, the
goals to be achieved, the identified cues, that is, the identified pieces of segmented information, the expectations
to be met and, finally, the actions to be taken. The RPD foresees in its structure the resources of situation
awareness in order to generate a common plan of action and the use of mental simulation to predict and evaluate
the strategy that will be covered in the decision. There are evidences that this model works well in complex
situations, for example in conditions with time pressure and scattered information.

It is important to state that as discussed in (Schmidt, 2012), the term ‘tacit knowledge’ has been used, in a
way that we also do not stand for, as a way for vaguely talking about practical knowledge as intuition, insights,
heuristics, procedures, etc. The studies conducted by (de Carvalho et al., 2018) indicate that much so-called
‘tacit’ knowledge is not tacit at all and is regularly articulated in conversation or manifested in gesture, glance,
gaze and so on.

In this sense, as (Graham 1964, pp. 137 f.) asked rhetorically, is it not possible to have an ‘irrationally-
arrived-at solution to a rationally-posed problem?’, to which he replied himself: ‘A concrete “guess” is an
unconscious continuation of a conscious process’. We agree with (Schmidt, 2012) that the more experiments
and computations the scientist makes, the more likely his ‘intuition’ is to be correct. In other words, through the
conscious planning of experiments the accuracy of ‘intuition’ will be sharpened (Graham 1964, pp. 137 f.). In
other words, experiences will build the subconscious patterns where expertise-based intuition relies on and
different stimulus as new data will allow the improvement of patterns and also the trigger of these same patterns.

There is a growing interest in the area of intuition. Some recent research has been concerned with tackling
the challenges of this area by developing frameworks, models and heuristics that deal with intuition (Hoffrage
and Marewski, 2015; Okoli et al., 2016). However, to the best of our knowledge there is no study in literature
that proposes a collaborative strategy to accelerate expertise focusing in intuitive teams.

SHARING GUT FEELINGS TO SUPPORT COLLABORATIVE DECISION MAKING

The methodological approach considered for the development of this research is the Design Science (DS).
The DS methodology aims to produce knowledge about how to design (Dresh et al., 2015). Hevner et al. (2004)
argued that the DS seeks to extend the boundaries of human and organizational capabilities by creating new and
innovative artifacts, including constructs, models, methods, and so on. Such new and innovative artifacts create
new reality, rather than explaining existing reality or helping to make sense of it (Iivari and Venable, 2009). The
application of this methodology is not intended to seek optimal results, but rather results that satisfy the problem
addressed in the research. Research based on DS proposes solutions to practical problems and also contributes to
the improvement of theories.

In our research we conducted three cycles using DS. Cycle I provides the development of the general idea of
how to share the expertise between an expert and a team (Neiva and Borges, 2017) (Neiva et al., 2017). Our
theory was defined through the cycle I and can be stated as that expertise-based intuition can be shared and as
consequence the expertise is accelerated. To explore the theory, cycle II produced the following artifacts: a
macro process based on models of intuition and knowledge sharing and an initial model to support the use of
intuition in decision making considering collaborative teams (Neiva et al., 2018) and (Neiva and Borges, 2018).
This paper presents the conduction of cycle III where it was expected to gather evidences through an evaluation
process investigating the artifacts generated in cycle II regarding practices of work. Considering the evidences,
we suggested the development of an expertise sharing system to support expertise-based intuition sharing from
an expert to a collaborative team in order to accelerate expertise.

The approach presented in (Neiva and Borges, 2017) and (Neiva et al., 2017) consists of splitting the
expert’s knowledge and transferring it to a team parallelizing part of the process, thus potentially saving time.
This approach was the result of our initial investigation considering the expertise sharing field. We realized that
existing techniques to replace and/or train a new expert are not fast enough, especially for those organizations
operating in critical areas.

Given that experts apply intuition to multiple actions, a central issue in the approach presented in (Neiva and
Borges, 2017) and (Neiva et al., 2017) concerns the development of a similar intuition rationale by the team. In
this way, the team should work collaboratively and intuitively to obtain results analogous to those of the
individual expert when acting within the organization. In this way, representing the cycle II in the application of
the DS methodology in our research, our paper (Neiva et al., 2018) and (Neiva and Borges, 2018) presented a
macro process to support the development of intuition in collaborative teams (Figure 1) and a model to support
collaborative intuitive decision making (Figure 2). The macro process was built from the combination of the
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knowledge transfer/creation model proposed by (Nonaka and Takeuchi, 1995) and the conceptualization of
intuition as a mental faculty (van Riel and Horváth, 2014). The model, called Collaborative Recognition-
Primed Decision Making, was built as an adaptation of the model presented in (Ross et al., 2004) for work
explicitly with teams making collaborative decisions. The artifacts generated in cycle II was evaluated through a
proof of concept (Neiva et al., 2018).

In a briefly overview of the macro process (Figure 1), the tables with decision requirements are inputs into
the first stage of the transfer process, which is Socialization. In Socialization a defined (sub-) process promotes
the discovery of patterns. During Externalization, the patterns identified and discussed with the team are
documented and stored forming the initial subsidies for the construction of a collective mental scheme. In the
Combination stage, the team works in conjunction with the expert on the construction of decisions based on
intuition. At this point, the expert individual is "part of the team". The team organizes the intuitive decision-
making guided by the model represented in (Figure 2). The constant feedback from the expert supports the
update of patterns used as triggers for intuition. In Internalization stage, the team internalizes the established
patterns by being exposed to the accomplishment of environmental tasks. In this stage, the expert is no longer a
"part of the team", he/she tries not to intervene during the decision making, conducting a discussion session only
after the decision is made. After the completion of a first round of the process, a new one may begin by
considering a new level as a starting point.

Figure 1. A macro process of expertise-based intuition sharing

Figure 2. Collaborative Recognition-Primed Decision Making
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The expected output of the process is the development within the team of an intuition capability similar to
the expert’s capability regarding the domain explored. For a more detailed explanation of the proposed artifacts,
see (Neiva et al., 2018).

RESEARCH MODEL

The analysis of the artifacts was conducted considering a task where the expert-based intuition was shared
using the artifacts. We imagine that the proposed artifacts have the potential to support an accelerated expertise
by sharing the expertise-based intuition from an expert to a collaborative team. As a collateral effect the use of
teams brings more resilience to organizations in the sense of knowledge sharing as discussed in the introduction
section. Considering the proposed artifacts, the experiment aimed (i) to investigate their applicability in
supporting the expertise-based intuition sharing and, (ii) to investigate if the artifacts contributed to the
organization's work practice, also searching for strengths and weaknesses in them (iii) gather subsidies to
generate insights about the evolution of the proposed artifacts.

In this way, the evaluation scope was defined based on GQM method (van Solingen et al., 2002) as
following: Analyze the macro process of expertise-based intuition sharing and the collaborative recognition-
primed decision making model for the purpose of evaluation with respect to behavioral, subjective, and
performance dimensions from the point of view of experts and novices when performing decision-making tasks
in the context of sharing expertise-based intuition.

The experiment was conducted in an organization that has dozens of courses in Higher Education. The
organization is a public company with more than 500 thousand students. It is a dynamic company, constantly
changing and improving its operations. Despite the organization does not belong to the emergency field, it is a
complex organization, with a great capillarity, being present in 401 cities around the country. In this sense, by
having this experiment being conducted in this organization, it was possible to gather evidence in order to
mature the artifacts before exploring them in environments where the risks are higher, for example, those one
involving the risk of losing human lives as presented in (Van de Walle and Dugdale, 2012). By being a public
company, shareholders are an important factor to consider and the oscillations of the stock market also impact
on decision making process that have to be agile and have impact in a great number of people, directly and
indirectly. In a scenario of constant expansion and organizational changes, it is important to disseminate
activities that support the decision making. A recurring and also vital task for the quality of the courses is the
hiring of professors. In this sense, the experiment considered to support this task. For the hiring we had the
participation of the coordinators of 4 different courses. The rules used for the hiring were the same defined by
public notices in the organizational communication channels. It was possible that at the end of the hiring process
it could be decided that no one would be hired. With the application of the task, the observer collected evidence
indicating whether or not the decision was made using a rationale similar to the experts, in this case coordinators.

The experiment was divided into: Part 0 - The presentation of the Term of Free and Informed Consent. Only
those who agreed and signed the term participated in the experiment. Part 1 - The definition of groups. Part 2 -
Planning and design. Part 3 - Application of a follow-up interview.

Took part in this experiment 4 teams with 3 people. Each team consisted of 1 expert in the decision making
process proposed by the task and 2 novices. The two novices were professors from the same work field who
were interested in the coordinator position.

The team followed the proposed process and model to share the expertise-based intuition from the
coordinators to the professors. One iteration in the process was made. To do this, before the experiment begins
the organizer presented the objectives and operation of the experiment in a shortly briefing (about 15 minutes).
The final outcome of the proposed experiment was the analysis of the similarity of novices and experts rationale
regarding the related decision making.

Results

The results were divided into behavioral, subjective, and performance dimensions.

Regarding the behavioral dimension, through observations some insights were generated. It was observed
that the patterns had different priorities, different weights regarding the decision that should be made. This
became clear when we recorded in different groups, the novices questioned the experts about which indicators
were more important in comparison with others. Also, during the use of patterns in the combination and
internalization stages, it was observed that it would be important the use of a scale to express how much a
pattern had been satisfied. We elicited this need by observing in our records that in different moments when the
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groups were trying to make a decision, they realized that the satisfaction of the patterns was not a binary value,
but rather, there were situations in which they were more or less satisfied.

The experiment made evident the prominence of patterns throughout the process of sharing intuition. It also
showed that a pattern may have a qualitative feature but that it can be detailed to arrive at sub-patterns with
more objective and measurable characteristics. We observed in our records that in different moments when an
expert pointed out one of the patterns that he analyze in the decision making, if this pattern was not objective
enough, the novices asked ‘how to’ analyzed it, and the answered always resulted in the decomposition of the
original pattern.

Regarding the subjective dimension, all the participants were asked about what was their general opinion
about the approach used to support decision making in this type of task, what are the strengths and weaknesses
of the artifacts and what were their suggestions of improvement.

The coordinators informed that artifacts in their opinion were useful and supported the sharing of their
rationale. They stated that the main advantage was to allow novices to make better decisions in real life
situations without the need to have years of practice to take them. And for better or for worse, the team formed
with the proposed artifacts would have the same characteristics as theirs. The novices stated that it was useful
because they had access to the other novice's questions, in this way it was possible to expand the data for
decision making. They also said that it is interesting because at the same time that they performed the task of
decision making, they received instructions on how to improve their performance in this type of task by those
who already have more practice. Regarding the use of teams, they stated that collaboration between different
individuals is always beneficial because each one's abilities complement each other and doubts are solved more
quickly. As a strong point they highlighted that the artifacts allowed them to expand their ability to analyze
several points that only an expert would have. As weaknesses they pointed out that in some cases, a new way of
resolving the task can be left out, once the novices deems it unnecessary as it is not considered by the expert. In
this way, in some cases it can cause the non evolution of the decision making process because it will always
follow the expert's rationale. They also indicated the difficulty in putting their own criteria aside. As suggestion
of improvement they stated that there was a lack of representation formality of the patterns and also the lack of a
support tool to consolidate all the gathered data. They also suggested that more than one expert could participate
because in the process of making decisions, personal opinion may interfere. So they believe that having the
vision of more experts, the patterns considered would be broader and more impartial.

Finally, regarding the performance dimension, at the end of the process, the 4 novices teams (professors)
ended up made the same decision as the expert (coordinator).

Considering the results presented in behavioral, subjective and performance dimensions, our evidences
pointed to that the expertise-based intuition from the expert was shared with the team regarding the decision-
making task. The collected data generated evidence to accept our alternative hypothesis (H1). Revisiting the
objectives of this experiment, the use of the proposed artifacts in a real scenario generated initial evidences
about its viability addressing the objective (i). Even in a short period, there was evidence that the team was able
to develop and use a rationale equivalent to the expert for the proposed task addressing the objective (ii) and
also, the gathered subsidies generated insights about the evolution of the proposed artifacts that are explored in
the following section, addressing the objective (iii).

GRAPH BASED SOLUTION

Based in the subsidies generated through the experiment, we have some insights to evolve the artifacts. Once
the patterns proved to be the core of the role sharing expertise-based intuition process and it was observed that a
better representation (not in natural language) in conjunction with a intelligent tool to manage the patterns is
missing, this section explores a potential path to address these elicited requirements. In other words, we explore
how to computationally support the sharing of expertise-based intuition rationale.

Pattern recognition enables the expertise-based intuition to emerge (Ross et al., 2004). In a simplified way,
we can say that experts have a repertoire of patterns stored in mind and pattern recognition is a cognitive process
that matches information received with a retrieved stored pattern. According to the Recognition Primed
Decision (RPD) model (Ross et al., 2004) patterns are relationships between the most important cues that in
conjugation generate an expectancy linked to a goal, which suggests a certain action.

It is possible to represent this situation as a graph. In this graph the nodes represent the important cues (C1,
C2 ...) for a given expectancy be satisfied (E1). As observed during the conducted experiment, cues do not have
the same weight to address an expectancy. In other words, some cues are more important than others. Figure 3
represents the pattern as an oriented graph with edge weights.
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Figure 3. Stored Pattern Representation

The structure can become more and more complex, for example, we can have cues that are associated with
more than one expectancy, with edge weights to each relation. Or also a pattern having other patterns in its
composition being expressed by an expectancy linked to other expectations. Even more, we can have more cues
merging in a bigger cue (Figure 4) transforming itself in an new expectancy or even a cue being broken down
into sub-cues .

Figure 4. Patterns associations.

Evolving the structure and also using an analogy, the cues can be compared with filters that receive
information from the environment and let only the chunks of information related to a certain cue passing.
Information flows through the structure as resources flowing through pipes, each pipe with its own capacity,
from a source to a sink (destination). In Figure 5, it is possible to notice new things, such as node A that
represents the environment from which all the information is retrieved, We can also notice (N, M) pairs at the
edges that connect the nodes, respectively representing the maximum flow rate and the incoming flow. In the
context of this research, the incoming flow is how much a cue was perceived in relation to the weight
(maximum flow) of this cue regarding an expectancy. We have also represented in Figure 5, the expectancy E
linked to a goal G, which suggests a certain action depending on how much flow has reached the G node (sink).

This structure can also become more and more complex, for example, we can have more than one
expectancy associated with a goal and also the same expectancy associated with more than one goal. Once the
graph is built, the collaborative team can use it. Also, there is a possibility of each member of the team work
focusing on be aware of one cue or part of the cues that are linked to a certain expectancy.

Figure 5. Decision-making support graph
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This new artifact open new possibilities to the sharing expertise-based intuition research. Once we treat
expert-based intuition as a form of knowledge, the graph based solution are a possible path to support the
management of the complexity presented in sharing it, and also, enables the translation of unstructured data into
a structured for of actionable knowledge for decision support. As claimed by the novices during the experiment,
this new artifact allows the construction of the graphs using more than one expert. Furthermore, it is possible to
explore the use of the wisdom of the crows (Chocron et al., 2016) in the construction of the graphs to promote
the sharing of the expertise-based intuition. Besides that, it allows a more collaborative work by sharing a
common structure among the participants.

CONCLUSIONS

In this paper we presented an experiment to analyze behaviors, subjective experience, and performance
outcomes regarding the use of artifacts to enable sharing expertise-based intuition to support the decision-
making process in complex environments. Our experiment generated evidence about the artifacts feasibility, as
well their value to contribute the practices of work regarding expertise sharing activities.

This work was mainly motivated by the lack of studies in literature investigating how sharing expertise
based-intuition can be explored to promote an accelerated expertise and also, a more resilient collaborative setup.
Regarded this lack of studies, we conducted this work following the design science research methodology. The
application of this methodology is not intended to seek optimal results, but rather results that satisfy the problem
addressed, contribute to solutions to practical problems, the improvement of theories and understanding of a
certain research field. Our theory is that expertise-based intuition can be shared and as consequence the
expertise is accelerated. To work in this theory we designed artifacts to perform the sharing and experimented
them in decision making practices. The insights generated in the experiment allowed the development of graph
based solution to represent and manage the patterns used in the intuitive decision-making.

This experimental study presented some limitations. During the experiment, the participants knowledge on
collaboration tasks proposed may influence the outcomes. In order to reduce this threat, a characterization
questionnaire was used to select participants. The low number of participants does not allow generalizing results
obtained. Nevertheless, this paper presents important contributions, new insights and increases the scarce body
of knowledge of this research field.

As future works, the conduction of experiments with larger subjects sample and considering different
complex environments can generate contributions to allow generalizing results obtained in this paper.
Furthermore, we are planning the conduction of a new DSR cycle to explore and evolve the new artifact
proposed, namely, the graph based solution.

ACKNOWLEDGMENTS

We thank CAPES and FAPERJ that supported this work and also thank the participants in the experiment for
their patience and cooperation. The work of Marcos R. S. Borges has been supported by FAPERJ under grant #
E-26/202.876/2018.

REFERENCES
Adolph, K.E. and Kretch, K.S. (2015). Gibson’s theory of perceptual learning. International Encyclopedia of the

Social and Behavioral Sciences, 10, 127-134.
Chocron, P., Gromann, D. & Quesada, F.J. (2016), Towards Building Ontologies with the Wisdom of the

Crowd. in Proceedings of Diversity @ ECAI 2016 International Workshop on Diversity-Aware Artificial
Intelligence. pp. 1-11, 1st International Workshop on Diversity-Aware Artificial Intelligence , The Hague,
Netherlands

de Carvalho, A. F. P., Hoffmann, S., Abele, D., Schweitzer, M., Tolmie, P., Randall, D., & Wulf, V. (2018). Of
Embodied Action and Sensors: Knowledge and Expertise Sharing in Industrial Set-Up. Computer Supported
Cooperative Work (CSCW), 27(3-6), 875-916.

França, J. B. S.; Neiva, F. W.; Dias, A. F. S.; Borges, M. R. S. (2017) Towards Projected Impacts on Emergency
Domains Through a Conceptual Framework. In: International Conference on Information Systems for Crisis
Response and Management, 2017, Albi, France. XIV International Conference on Information Systems for
Crisis Response and Management, 2017.

Graham, Loren R. (1964). Bukharin and the planning of science Russian Review, vol. 23, no. 2, April 1964, pp.
135–148.

Harré, Rom (1977). The structure of tacit knowledge, Journal of the Society for Phenomenology, vol. 8, no. 3,

325



Neiva et al. Sharing Gut Feelings to Support Collaborative Decision Making

WiPe Paper – Intelligent and Semantic Web Systems
Proceedings of the 16th ISCRAM Conference – València, Spain May 2019 

Zeno Franco, José J. González and José H. Canós, eds..

October 1977, pp. 172–179.
Hevner, A.R., March, S.T., Park, J. and Ram, S. (2004). Design science in information systems research, MIS

Quarterly, 28(1), 75-105
Hoffman, R. R., Ward, P., Feltovich, P. J., DiBello, L., Fiore, S. M., & Andrews, D. H. (2013). Accelerated

expertise: Training for high proficiency in a complex world. Psychology Press.
Hoffrage, U. and Marewski, J.N., (2015). Unveiling the Lady in Black: Modeling and aiding intuition.
Huang,H. C., Davy, F. L. Shih, H. Y. and Fan, C. J. (2014). “Accelerating Knowledge Adoption: Information

Systems Change Management?” in Approaches and Processes for Managing the Economics of Information
Systems 2014 pp. 253.

Hutchins, S., Kendall, T. (2011) The Role of Cognition in Team Collaboration During Complex Problem
Solving. In: Mosier, K.L., Fisher, U.M. (eds). Informed by Knowledge Expert Performance in Complex
Situations. Psychology Press, Taylor &amp; Francis Group, p. 69-90.

Iivari, J. and Venable, J. (2009, June). Action research and design science research-Seemingly similar but
decisively dissimilar. In ECIS (pp. 1642-1653).

Klein, G.A., (2004). The power of intuition: How to use your gut feelings to make better decisions at work.
Crown Business.

Klein, Gary. (2013). Seeing what others don't: The remarkable ways we gain insights. Public Affairs.
Nonaka, I. and Takeuchi, H. (1995). The knowledge-creating company: How Japanese companies create the

dynamics of innovation. Oxford university press.
Okoli, J.O, Weller G., and Watt, J. (2016). Information processing and intuitive decision-making on the

fireground: towards a model of expert intuition. Cogn. Technol. Work 18, 1 (February 2016), 89-103.
Orasanu, J., Connolly, T. (1993) The Reinvention of Decision Making. In: Klein, G.A., Orasanu, J., Calderwood,

R., Zsambok, E. (eds), Decision Making in action: Models and Methods, New Jersey: Ablex Publishing
Corporation Norwood, p. 3-20.

Quesada, F.J., McNeill, F., Bella, G. & Bundy, A. (2017). Improving Dynamic Information Exchange in
Emergency Response Scenarios. in Proceedings of 14th International Conference on Information Systems
for Crisis Response and Management (ISCRAM 2017). France, 14th International Conference on
Information Systems for Crisis Response and Management, Albi, France.

Neiva, F. W., França, J. B., Dias, A. F., & Borges, M. R. (2018). Agnosco: Transferring Intuition from
Individuals to Collaborative Teams. In press: Computer Supported Cooperative Work in Design (CSCWD).

Neiva, F.W. & Borges, M.R. (2017), April. Split expertise transfer: An innovative collaborative approach to
support accelerated expertise transfer. Computer Supported Cooperative Work in Design (CSCWD), 2017
IEEE 21st International Conference on, pp. 48-53.

Neiva, F. W., França, J. B., Dias, A. F., & Borges, M. R. (2017, October). An innovative approach to accelerate
expertise transfer in organizations. In Systems, Man, and Cybernetics (SMC), 2017 IEEE International
Conference on, pp. 1770-1775.

Neiva, F. W. & Borges, M.R. (2018). What is the basis for your guesses? Tell us! Sharing Expertise-Based
Intuition. In Proceedings of 16th European Conference on Computer-Supported Cooperative Work-Doctoral
Colloquium. European Society for Socially Embedded Technologies (EUSSET).

Ross, K.G., Klein, G.A., Thunholm, P., Schmitt, J.F. and Baxter, H.C. (2004). The recognition-primed decision
model. ARMY COMBINED ARMS CENTER FORT LEAVENWORTH KS MILITARY REVIEW.

Salas, E., Rosen, M.A. and DiazGranados, D. (2010). Expertise-based intuition and decision making in
organizations. Journal of management, 36(4), 941-973.

Schmidt, K. (2012). The trouble with ‘tacit knowledge’. Computer supported cooperative work (CSCW), 21(2-
3), 163-225.

Van de Walle, B., & Dugdale, J. (2012). Information management and humanitarian relief coordination:
findings from the Haiti earthquake response. International Journal of Business Continuity and Risk
Management, 3(4), 278-305.

van Riel, A.C. and Horváth, C., (2014). Conceptualizing intuition as a mental faculty: Toward a ‘critique of
intuitive reason’ and a process model of intuition. Handbook of Research Methods on Intuition, edited by M.
Sinclair, pp.42-67.

van Solingen R., Basili V., Caldiera G., Rombach H.D. (2002). Goal question metric (gqm) approach. In:
Encyclopedia of software engineering.

326


	ABSTRACT
	Keywords

	INTRODUCTION
	RELATED WORK
	SHARING GUT FEELINGS TO SUPPORT COLLABORATIVE DECI
	Results

	ACKNOWLEDGMENTS 
	REFERENCES




