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Abstract. This paper presents a pilot study of computation organizational narrative simulation for supporting
the decision making process in the construction industry. A framework of a computation organizational
narrative simulation system (CNSS) is proposed and a prototype CNSS has been built. To evaluate the
capability of the CNSS, a number of narratives related to the industrial accidents in construction industry are
collected and they are analyzed by an intelligent inference algorithm which is used for deducing the decision
points, questions, and answer choices in the narrative simulation. The results show that the simulated scenarios
can be automatically constructed by the CNSS. This not only allows knowledge workers to study and analyze
the problem before it actually occurs, but also helps knowledge workers to explore and learn new problem
solving methods so as to increase the quality of their decisions in a safe environment.
1.
Introduction
In the ever changing world, challenges are come up every second. People need to make different decisions when
they come to a fork in the road. They generally manipulate their knowledge and experience to make their own
decisions. However, decision failures still occurs due to the deficiency of that kinds of knowledge and
experience from humans. The ability of knowledge workers to make decisions is one of the most important
capabilities for the survival of an organization. Learning by trial and error could produce incorrect decisions that
lead to serious results and the lesson learnt would be expensive. This is particularly true for construction
industry, any wrong decisions may lead to industrial accidents which would either cause injuries or be fatal.
Aiming at tackling the problem, different decision support systems (DSS) have been designed and developed in
different domains such as commercial loan (Kumra et al., 2006), logistics (Chow et al.,2005), agriculture
(Pomar and Pomar, 2005) since twentieth century. According to Alter’s (1980), DSS is able to support decision
making rather than decision automation in business decision process in a fast and dynamic way. The basic
components of Decision Support System are depicted in Figure 1. However, the current DSS only aids workers
in decision support by showing different statistics (Power and Sharda 2009). The information is too abstract
which cannot motivate and educate workers to learn how to make decision.

Figure 1: Basic components of decision support system (source: adapted from Pomar and Pomar, 2005)
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Narrative is well known to be a remarkable technique to share, transfer and retain tacit knowledge such as skill
and life experience (Moos and Azevedo, 2009). It provides inspiring information to facilitate decision making of
the knowledge workers. A narrative is usually composed of backgrounds, characters, actions (Ollerenshaw and
Creswell, 2002) and resolutions which can provide detail information for people to construct a simulated
scenario. Many researchers recognize that using narrative format is helpful for human to remember knowledge
in their mind (Fisher 1995; Vitz 1990). However, passive learning including teaching and listening is still
prevalent in traditional learning. Participants are not motivated to learn outside the classroom. Therefore,
scenario-based learning is proposed to integrate with narrative simulation in order to facilitate decision making
and in-deep learning of participants. Scenario-based learning is widely designed and developed in different
industries, especially in education (Moos and Azevedo, 2009) and medical (Cant & Cooper, 2010) domain. It
can provide an opportunity for the users to try out their actions in a controlled environment. It is also well
proven that active learning through simulation can increase the effectiveness of learning (Fanning et al, 2007).
Moreover, the narrative simulation is helpful in generating possible scenarios for workers to learn and explore
new problem solving methods in a safer and holistic way. The simulated learning environment is useful for
allowing people to observe, try and realize the consequences of their decisions. A larger number of virtual
experiments can be run to predict the effect of organization or team structure, policy, theory, and characteristics
on the performance of the business.
In order to foster learning of decision making, narrative simulation is integrated in DSS to generate scenariobased learning environment for worker. Narrative simulation is classified as the computer-based simulation
generated by narrative knowledge. Narrative knowledge can be the knowledge arising in one person upon
hearing another person narrates an experience. This kind of knowledge is proven to help people understand,
remember and even learn it easily (Lämsä and Sintonen, 2006).
According to recent statistics from Labor Department (2009) in Hong Kong, among three major industries
including construction, catering and manufacturing, 20% of total industrial accidents and 83% of industrial
fatalities were taken place in construction industry in 2008 respectively. On average, around 20% of industrial
accidents and 76% of the industrial fatalities were found in the construction industry from 2004 to 2008. The
statistics demonstrate an urgent need to reduce the number of accidents by assisting decision making process for
workers through training in construction industry. Since narrative simulation is useful in facilitating in-depth
learning, a case study is being conducted in construction industry to support decision making process and
accident prevention.
In this paper, a framework of a computational narrative simulation system is proposed to enhance the decision
making process in the construction industry. By incorporating the technologies of knowledge-based systems
(KBS) and artificial intelligence (AI), the CNSS can generate narrative simulation automatically and provide
different scenarios for participants to understand and learn how to make decisions at their work place. Moreover,
the simulated environment can allow them to further try out their actions, observe and experience the
consequences of their decisions. It helps participants to remember deeply their actions and thus facilitating
decision making and enhancing accident prevention at workplace.
2.
A Framework of a Computational Organizational Narrative Simulation System (CNSS)
Aiming at support decision making process and enhance decision quality, organization will manipulate previous
business cases, experience or even decisions to facilitate their judgments. Analyses of previous cases or accident
reports are usually constructed by decision advocators. After further review, the case analysis and accident
reports are approved, collected and retained by corresponding staff. If similar case occurs, related case analysis
or accident reports will be selected and analyzed before making any business decisions. To disseminate the
knowledge gained by predecessors, several case studies are constructed based on the past cases and experience
and then delivered to other staff through lecture-based training. The traditional workflow of organization to
enhance decision making process is illustrated in Figure 2(a).
Similar approach is adopted in construction industry to facilitate decision making process. In order to assist
construction workers to make decision in their workplace and enhance construction safety, Labor Department in
Hong Kong is responsible for gathering incident information regarding construction safety. Then, different
incidents are reviewed, analyzed and accident reports are written by the knowledge workers. After that, the
safety knowledge is required to be delivered to new-entrants, trainees or other current staff. In general, lecturers
of the course prepare for different case study materials based on information from previous accidents or accident
reports and then case studies are conducted during the traditional lecture-based lesson. Lecturers usually
introduce safety rules and then analyze the causes of each accident cases to students. Quiz and essay are mainly
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used to evaluate the understanding of the students. However, it is proven that computer-based learning
environment can foster students to have deeper learning of prior knowledge and facilitate them to learn
challenging issues in a non-regular manner (Moos and Azevedo, 2009). As a result, a new workflow with the
use of CNSS framework is proposed to support decision making process in organization.
For the proposed CNSS approach as shown in Figure 2(b), the narrative-based data regarding decisions or
corresponding consequences is regularly inputted into knowledge repository of a CNSS once the incident
happens. Then, the narrative-based data are converted into different concepts as well as represented as a concept
map via CNSS and retained in a knowledge repository. Relevant concepts and their relationships will be
extracted if similar case occurs. Narrative simulation is automatically constructed via CNSS after revision. The
CNSS approach can help to shorten the time for narrative construction as narrative-based data is regularly
retained in a knowledge repository rather than collected at the end of the incidents through interview or
observation. Moreover, the proposed CNSS can foster deeper learning as scenario-based training is used for
disseminating the knowledge gained by the predecessors to current or new staff. Scenario-based training can
allow students to think deeply and try out their choices in a virtual simulated environment. Apart from observing
and experiencing the results they made, it can provide a deeper memory of the situations and corresponding
consequences of different actions. Furthermore, participants can explore and learn challenging issues in
nonlinear manner via the simulated possible scenes generated by CNSS. The adaptability of participants to face
new problems can be improved and thus increasing the quality of decision.

(a)

(b)

Figure 2: The traditional workflow (a) and proposed workflow (b) for decision support in organization
Apart from the workflow, a system framework and the functions of the each tier in the system are depicted. The
conceptual framework of proposed CNSS is demonstrated in Figure 3. As shown in Figure 3, a 5 tiers
architecture are designed which include: User Tier, Presentation Tier, Communication Tier, Logic Tier and Data
Tier, respectively. In the user tier, the knowledge workers are responsible for manipulating the CNSS to support
their decision making process during their daily operation. They input narrative-based data and learn different
scenarios through the presentation tier. The presentation tier represents the devices or media used by the
knowledge workers to access the system. Generally, it includes input or output devices such as web portals and
mobile devices such as laptops and Personal Digital Assistant (PDA). Through a secure connection with the
communication tier, the knowledge workers can access the CNSS and obtain narrative simulation. The data tier
acting as a knowledge repository of the system consists of several databases which contain all the information of
the system. When the raw unstructured or semi-structured data is captured, it is then converted into meaningful
structured information in the logic tier and thus storing in a suitable database in the data tier. In a nutshell, the
logic tier allows the business objects and rules are modeled and it is also responsible for communicating with
other tiers.
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In the CNSS, the logic tier includes 2 modules which are data processing and simulation construction module.
Data processing module is developed to transform unstructured and semi-structured knowledge such as accident
summary, description of circumstances and lesson learnt of the accident collected in this case study into
structured knowledge by using fuzzy association c-map tool (FACT) (Wang et al., 2008). For the simulation
construction module, hybrid case-based reasoning (HCBR) (Wang et al., 2007) integrating with various artificial
intelligence algorithms is used for defining different dilemmas, decision points and consequences. In order to
enhance deep learning, the simulation construction module made use of a scenario construction tool (SCL)
called RAPIDS which is developed based on the SCRATCH scenario building toolkit by MIT Media Laboratory
(Liew et al, 2009) to construct scenario-based learning environment.

Figure 3: The architecture of Computational Organizational Narrative Simulation System (CNSS)
3.
Case Study and Implementation
In order to evaluate the capability of the proposed CNSS, a pilot study is being conducted in a Construction
Industry Council in Hong Kong. The selected reference site is responsible for providing training courses for
new-entrants or safety officer trainees. Apart from transferring technical skills in construction industry,
construction safety and accident prevention knowledge are introduced to reduce the number of industrial
accidents and fatalities. The council has attempted to trial implementation of a CNSS to facilitate training
sessions since August in 2010. It contains a lot of training materials which are constructed based on previous
accident case or accident reports. As the training materials are depicted in narrative, they are mainly in
unstructured and semi-structure format.
In this pilot study, construction accidents being caused by fall of person from height is chosen as the main theme
of the CNSS. At first, the narrative-based materials regarding fall of person from height are collected and
acquired in the CNSS. Hence, a scenario-based simulation with narrative description is constructed. Apart from
background, characters with dialogue, action and objects are also developed. Each scenario-based simulation
contains several dilemmas of the situation. Several options are provided under each dilemma. The participants
are allowed to select their designed choices. A simulation of the consequence is then generated based on their
selected choices. The learners can trial out their actions, observe and experience the consequences of their
decisions in a safe and holistic way.
4.
Result and Discussion
The proposed CNSS is trial implemented in a training department in construction industry. A number of
narratives regarding industrial accidents in construction industry are collected. With the use of intelligent
inference algorithm in CNSS, the decision points, questions and answer choices in the narrative simulation are
successfully deduced and different simulation scenes. Figure 4 shows the scenario-based simulation developed
by RAPIDS. The generated simulation is mainly composed of 3 types of scenes: Background Story, Dilemma
and Consequence. The background story includes description of the situation. Apart from narrative-based
description, backgrounds, characters and dialogues can be found in background story. Then, each background
story includes one or several dilemma(s). Dilemma is the situation when humans come to a fork in the road.
Several decision points are generated under each dilemma. Each decision point has its own consequence which
demonstrates the result after particular decision.
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Background Story

Dilemma with Decision Points

Consequence of Decision 1

Figure 4: A snapshot of scenario-based simulation
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With the trial implementation by using the constructed scenarios, a number of potential benefits can be realized
which include:
(i)
New-entrants or trainees can try out their decision, observe the changes or consequences. They can gain
deep experience in their minds through participating in the virtual simulated environment which is useful
for learning and remembering new knowledge.
(ii) Apart from studying and analyzing the problem before it actually occurs, the CNSS can provide a
platform to help knowledge workers to explore and learn new problem solving methods in a safe
environment so as to increase the quality of their decisions.
(iii) Not only appropriate decision can be made in workplace, industrial safety can also be enhanced.
Although time is required to collect and prepare narratives, the proposed CNSS can demonstrate an automated
construction of narrative simulation with scenario-based environments. Significant benefits in facilitating
decision making process and in-deep learning in safety prevention can be acquired.
5.
Conclusion
Decision making is a lifelong process. Apart from spending so much time to learn how to make decision through
trial-and-error approach, people need to consider and pay for the consequences when choosing inappropriate
decision. For the high-risk industry such as construction industry, human injury or fatal will occur if any wrong
decisions are made. Although different DSS are constructed with the latest development of technology,
information provided from statistics is too abstract which is difficult to convert and even to impart to
descendants to help them to learn how to make decision.
Narrative is widely used to express and transfer tacit skill and experience to explicit knowledge. It contains
detail information which helps people to construct, understand, remember and even learn the information easily.
Furthermore, scenario-based learning is proven to increase effectiveness of learning when compared with
traditional lectured-based learning. In order to enhance in-deep learning on decision making, this paper presents
a computational narrative simulation system (CNSS) with applications in Construction Industry. The proposed
CNSS is integrated with the technologies of knowledge-based systems (KBS), artificial intelligence (AI) and
several computational intelligent algorithms so as to support the automation of the narrative simulation. A pilot
study is being conducted in a Construction Industry Council in Hong Kong. The CNSS not only provides a
virtual simulated environment for people to make their decisions in a safe and holistic way, it also allows them
to try out their actions, observe and experience the consequences triggered by their selected decisions which can
enhance in-deep learning of knowledge and facilitate decision making process in similar environment.
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