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ABSTRACT 

The amount of information flowing throughout an emergency response environment creates a level 

of complexity which could lead to a disaster within the response process. One of the key problems is that 

operators are often burdened with collecting all the information from various sources to use it effectively 

and safely. Providing all the information concerning the current situation in an integrated fashion can 

prevent any loss of information and mitigate loss in situational awareness. By combining research 

underlying information design, information processing, and ecological interface design, the objective of 

this study was to create a visual design that integrates the critical information in a way that can facilitate 

information collection and decision making. By employing a multi-method, iterative user centered design 

approach, the information needs of users in a forest fire response command and control center were 

gathered and analyzed. These were addressed in two iterations of information visual designs. 

Keywords: emergency response, information design, information processing, ecological interface design, 

situational awareness, user centered design. 
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1. INTRODUCTION 

The amount of information that the average person is required to absorb on a day-to-day basis is 

growing every day. In an average work environment, an individual is confronted with information coming 

from all directions. Within a complex work environment such as emergency response, this level of 

information is increased in quantity and the speed with which it is coming in to the user. The individual 

within a complex work environment is required to absorb, interpret and react to a high quantity of 

information that is traveling throughout their environment and use it to make important decisions. The 

main difference with the complex work environment is what is at stake when it comes to a response to the 

information. In the case of an emergency response environment there are resources and potentially lives at 

risk if the information cannot be absorbed, understood, or reacted upon in an efficient and effective 

manner. 

The environment of emergency response presents many different degrees of complexity when it 

comes to information flow and communication amongst individual users. One of the biggest challenges 

with researching this environment is the constant change of information and the unpredictable behavior 

presented by emergencies. This constant fluctuation and flexibility provides challenges for any researcher, 

or designer, wanting to assist in the facilitation of communication of the information within this dynamic 

environment. 

To ensure that decision-supporting information is collected, absorbed, and reacted upon effectively, 

the supporting information must be laid out in a way that facilitates decision making. The layout of the 

information is critical to the interpretation and understanding of the big picture. If the individual within 

the emergency response environment is unable to access and collect the required information their 

understanding of the overall situation and their resulting decisions could be detrimental to response 
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efforts. The methods within this study revolved around locating and evaluating the problematic areas 

within the complex environment of emergency response, and presenting an approach to best address these 

concerns. 

1.1. Thesis Framework 

Complex 
Situation 

OBJECTIVE/ 
' SOLUTION 

Information 
Collection 

Issues 

Information 
Loss 

Situational p" ! 

-j* Awareness ->• Disaster 
Loss 

Figure 1. The conceptual framework for this study. 

The problem presented within the scope of this study was derived based on complex environments, 

the way in which the environment is organized, and the situations within the environment that the users 

must deal with on a regular basis (see Figure 1). When a complex situation arises the collection of 

information can be more problematic due to the number of variables playing a role in the emergency 

response procedures. For the purposes of this study, information collection refers to the locating and 

combining of information that relates to a specific scenario so that the information can be used for 

decision-making and response purposes. 

Collecting all the important information related to the current situation can be challenging, 

especially when all of that information is located in different areas within the environment. When an 

individual has difficulty in collecting all of the information there is an opportunity for information loss. 

Loss of information provides poor decision-making support and the loss of situational awareness, or a 

loss in the understanding of the situation within the environment. When the individual does not possess 
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all of the information related the current situation then the individual could develop a poor sense of 

situational awareness. Without a strong sense of situational awareness the individual will be unable to 

make informed decisions that will benefit the individuals, resources, or response objectives as a whole. 

The reaction to a situation that is not completely understood due to a loss of situational awareness could 

lead to a disaster, increasing the level of complexity within the environment. 

The area of focus for this study was the information collection process. The solution presented by 

this study focused on assisting with the information collection process and ultimately breaking the links to 

the loss of information and situational awareness, and ultimately preventing any disasters. This can be 

done by allowing the users to have proper access to the information within the environment. Easy access 

to information allows for effective information collection and efficient development of situational 

awareness. The proposed solution to the problem involved literature in the areas of information 

architecture, information presentation and ecological interface design. Information architecture, the 

presentation of information is a way that facilitates understanding, helped to organize the information. 

While information presentation, the appearance of information within different interfaces, assisted in the 

visual layout of the information. Ecological interface design, a study developed to provide information 

support to create adaptive problem solvers, was in place to assist in understanding how to present the 

information within the complex environment. The research for this study revolves around discovering 

whether the information needed and utilized by operators in the regional response center can be integrated 

and displayed in a manner that can support and facilitate situation awareness. 

1.2. Study Environment and Participants 

For the purposes of this study, the environment within the regional forest fire response offices at 

the Ministry of Natural Resources (MNR) in the province of Ontario was used. There is a wide of variety 

of information that comes through the regional response office, many individuals using the information, 

and diverse uses for each piece of information. All of these variables create a complex environment where 
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the application of this study would be beneficial. The information gathering methods for this study were 

designed so that they could be transferred to any type of emergency response environment. 

The MNR is responsible for researching, protecting and interacting with the wildlife of Ontario. 

Different areas of study within the MNR include water, energy, wildlife, natural parks, and forest 

management. One of the main areas of responsibility for the MNR throughout the summer is forest fire 

response. Due to the size of Ontario, the province is divided into two regions, Eastern (Sudbury, Ontario) 

and Western (Dryden, Ontario), The regional offices are responsible for overseeing the response to all of 

the fires within their geographic region. Both the Eastern and the Western regions are divided into smaller 

sectors managed by sector response offices, which are responsible for providing and dispatching 

resources to fires within the assigned geographic region. 

Physical Map 

Dispatch 

DFOSS 

m 

Intelligence Officei 

Zone Duty Officer 

Duty Officer 

Aircraft Management Officer 

Figure 2. Room layout of the regional response room in Dryden, Ontario. 
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The response rooms where the research for this study was conducted are situated at the regional 

level (see Figure 2 for the layout). It is within these regional response offices where decisions are made 

concerning the response to forest fires within the geographical region. A team of individuals is situated 

within the regional response room throughout fire season, each with their own role in the process: 

• Duty Officer (DO): The DO is the head of the regional response team; all important decisions 

go through this individual before being processed. DOs are responsible for maintaining an overall 

sense of situational awareness within the room. This individual is aware of the current situation 

and is responsible for organizing where resources are able to go while maintaining a level of 

flexibility in the case of multiple fires. 

• Aircraft Management Officer (AMO): The AMO is responsible for the organization and 

deployment of all the aircraft within the region. The duties of this individual involve assigning the 

alert status to the different aircraft, dispatching the aircraft to the respective locations, and 

managing the timing on each aircraft to ensure that there are always aircraft available to respond 

to any forest fires. 

• Intelligence Officer: The intelligence officer is responsible for keeping the information in the 

room up to date. It is the intelligence officer who provides the rest of the team with the Strategic 

Operating Plan and the Strategic Operating Plan Update each day. The intelligence officer is also 

responsible for collecting the required weather updates and the input of new fire information into 

the Daily Fire Operating Support System. 

• Zone Duty Officer: The zone DO is not a permanent member of the team. The zone DO is 

brought onto the team when there is an overload of fires. When there are too many fires for one 
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DO to deal with at any one time then the region is divided amongst two DOs. This allows for a 

better overall sense of situational awareness and for better division of resources and crew. 

Each one of these members of the team requires information relating to the forest fire response 

process. All of this information is available to each of the team members in different areas of the regional 

response room, nowhere is all of this information integrated. All response rooms across the province are 

at a different stage of technological advancement but all the rooms generally include: a map of their 

geographic responsibility, a list of the fires and reported incidents, and access to the databases that 

provide information about available resources (see Figure 3 for an example of information presentation). 

These databases are available to the team members within the room and can provide any level of detailed 

information at any time throughout the response process. 

Figure 3. Information presentation within the regional response office in Dryden, Ontario. 

6 



•Figure 4): Dispatch is the current tool responsible for maintaining situational awareness within 

the response room. It is the first attempt at bringing all the information related to the region into 

one location within the regional response office. The Dispatch map displays the location of 

current fires and aircraft. The number of levels and the type of map used within this database can 

be changed as the user requires. This information is updated regularly as the information is put 

into the system. 

Figure 4. Information display within Dispatch database. 

• Daily Fire Operating Support System (DFOSS): DFOSS (see Figure 5) is responsible for all the 

information related to fires and reported incidents throughout the season. This is where fire 

information is input and the full history of the fire is recorded until the fire is out. The 

information held within this database includes the time, fire size, location, and response. 
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Welcome to Daily Fire Operations Support System 
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Repeal (to. 

Figure 5. Information display within the DFOSS database. 

• Personnel Information Management System (PIMS): PIMS is the software that holds all the 

information regarding the different crew members and their locations. The information held 

within this system includes the crew name, members, and timex information (amount of time 

until they are required to take days off). This information is rarely displayed within the room. It 

can be accessed by any team member on their desktop computer should they require the 

information. 

• Aircraft Information Management System (ACIMS): Mostly used by the AMO, ACIMS 

contains all the information regarding the aircraft within the region. The information within this 

software informs the user of the location and history of each aircraft. This information is rarely 

displayed within the room; the AMO can access this information on their desktop. 

The individuals within this environment are constantly dealing with a variety of information that is 

coming to them in a variety of ways. This complex environment presented by the MNR was one to which 

the framework of this study could be applied. 
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1.3. Contributions 

This study was developed in a way that showed a fully empirical way of collecting and gathering 

all of the required information. The combination of empirical research methods and iterative design and 

testing assisted in the development of the final integrated information design. The intent was to assist the 

users in finding different methods of information presentation within their day to day processes. The 

different levels of contribution are outlined here: 

« Needs Assessment Outcomes 

• Interactions with users provided a detailed insight on the information they require, how 

they use it, and how it was presented to the users. 

• The use of multiple empirical methods resulted in a unique list of the needs that were 

transformed into a set of requirements for a final integrated design. 

* Information Inteeration 

• This thesis represents a first attempt within this specific environment, to the best 

knowledge of the researcher, to develop a fully integrated information presentation 

within the field of forest fire response. 

• The efficacy of the integrated information design was demonstrated in an empirical 

evaluation. 

1.4. Thesis Organization 

The introduction was the presentation of the framework and background to this study. The layout of 

the regional response rooms described the team members and databases involved in forest fire response. 

The contribution of this study was outlined to describe where the research fits into the related areas of 

study. 
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The literature review is the second chapter of this study. Here the studies that relate to this research 

are laid out in connection to the problem and the solution. The area of situational awareness is described 

with the level of importance and challenges that face researchers and designers when trying to maintain it. 

The information research follows as the described solutions to the problem. Information architecture and 

processing are explained to describe a method for organizing and presenting the information to the user. 

Ecological interface design is used to explain the application of the design to a complex environment. 

Information related to the development of a successful interface design is also included in this section in 

order to guide the development of the guidelines supporting the layout of the preliminary and final 

designs. 

The third chapter revolves around the methodologies used within this study. This chapter provides 

a layout of all the different methods used and their purpose within the study. The methods include a focus 

group, ethnographic observation, sorting activities, surveys, and a final round of testing with the design. 

The layout of this chapter includes the procedures used within all the methods and the description of the 

users involved. All of these methods provided guidance on the following activity and the information 

involved within it. The result of each method provided more insight as to the structure and requirements 

of the final design. 

The fourth chapter revolves around the predesign processes, or the information gathering methods 

before the development of the preliminary designs. The results of the focus group, ethnographic 

observation, affinity activity, and information prioritization survey are all described and laid out in a way 

that shows their value in the organization of the information. Each research method led to the next by 

outlining the area of focus, gradually narrowing the field of focus. 

The fifth chapter describes the beginning of the design process. The beginning of this chapter 

describes the information gathered from the previous activities that was used in the development of the 

preliminary designs. Each of the initial design proposals are described in this chapter, explaining the 

benefits of each. The end of this chapter describes the results of the design selection survey, where the 

users were asked to select the design, or designs, that would be used for the final round of testing. 



The sixth chapter details the features and final layout of each of the designs to be used in the final 

round of testing. Each of the designs is described in comparison to the studies that produced the results 

(comparison to the information survey results, for example). Finally, this chapter describes the results of 

the testing and final questionnaire. The results describe the participant Opinion and experience with each 

of the designs. 

The seventh and final chapter is the conclusion. This is where all the key points and results from 

this study are described. The relationship between the results and the initial problem are described, as well 

as future research opportunities within this area. This final summary of the overall study provides the 

overall findings, lessons learned, and the contribution of this thesis. 
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2. LITERATURE REVIEW 

In today's world, individuals are constantly being inundated with information coming at them in all 

shapes and forms. With the focus on technology intensifying, and with all the tools available to the world 

on a daily basis, this information is coming in faster and in larger quantities every day. Taking all of this 

information in, absorbing it, and then doing something productive with it becomes more challenging as 

information continues to flow in from every direction. 

The scope of this study revolves around the environment of emergency response, or a complex 

environment. This is an environment with a variety of information coming in and going out. The activity 

levels within this environment can change quickly, ranging anywhere from little to no activity, up to the 

need to delegate certain areas of focus to different users. Generally, within these environments there are a 

variety of information displays, each detailing an important piece of the information puzzle. This level of 

information, if not displayed properly, can cause an information overload, confusion, or misunderstanding 

within the environment and amongst the users. With this in mind it is important that all of the information 

present within this environment is displayed in a way that is effective and easy to interpret for the user 

(Chen et al. 2011 and Lindell et al. 2005). 

The complexity level of a situation makes information collection much more difficult because of 

the different ways users can gather the information. Information comes in a variety of forms, from verbal 

to digital, and is found in a variety of locations. When there are problems with information collection, 

some of the important information can be lost in the transfer. When the users are not working with all of 

the information they will not have a proper sense of the situational awareness (SA) which could lead to 

improper response to forest fires (Chen et al. 2011, Lindell et al. 2005, and Parush 2011). A study of the 
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literature related to SA assisted in developing an understanding of the factors that need to be preserved or 

focused on when attempting to maintain a strong sense of SA. 

2.1. Situational Awareness 

One of the main areas of concern within complex environments is the user's ability to develop a 

strong understanding of the overall situation. SA is one of the most difficult things to maintain and yet 

one of the most crucial with a majority of today's interfaces (Endsley 2006). A good sense of SA helps 

the user to make educated decisions and solve problems quickly. 

SA is defined as the "perception of elements of the environment within a volume of time and space, 

the comprehension for their meaning, and the projection of their status in the near future" (Wickens and 

Carswell 2006). Endsley provides the definition as "an internalized mental model of the current state of 

the operator's environment" (Endsley 2006). In other words, SA is an internal model developed by the 

user based on their understanding of the current overall situation and information presented to them. 

Maintaining SA throughout the development of this study and the resulting designs was important to the 

participants of the research. It was very important that SA be maintained and not destroyed, as SA is a 

state that the users require to make the proper educated decisions throughout complex scenarios. 

2.1.1. Importance of Situational Awareness 

In a complex environment, it is important for the information system within it to be as error free as 

possible. Repeated errors can cause confusion and the development of a skewed idea of the current 

situation. An incomplete understanding of what is going on within the environment can cause the user to 

make decisions that could make a situation more dangerous, complex, or problematic. To prevent these 

types of scenarios it is important to keep the individuals involved in that environment engaged in the 

control of the information (Parush 2011). If the user is not engaged with the system then important 

changes in information could be missed or misinterpreted, creating uninformed decisions and a loss in 
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situational awareness. In order for the team to work together efficiently and coordinate actions, all 

information must be shared amongst the users to achieve a common goal. Otherwise, there is a risk that 

everyone will understand the current situation in a different way (Parush 2009). To facilitate this process 

all aspects of the environment must be brought together in one location (Endsley 2006). Having all of the 

information required to make an educated decision gathered in one location will reduce the amount of 

search time required to reach a proper conclusion. This process of integration must be done carefully. If 

there is not enough important information present then the user will not be able to make a well-rounded 

decision and will not be able to develop a strong sense of SA. However, presenting too much information 

will impede the development of SA if the information cannot be interpreted and taken in successfully by 

the user. 

According to Endsley (2006) there are three levels of SA. The first level involves the perception of 

the elements; this is where the user begins to understand the connections, status, and qualities of the 

important aspects of the environment. Next is the comprehension of the current situation, the 

understanding of the role played by the individual aspects of the environment in achieving the final goal. 

Finally, at the highest level of projecting to the future status, the user can predict the near future of the 

behavior of the elements in the environment. This third level is the result of the well developed and 

thorough understanding of the first two levels. 

SA "involves perceiving critical factors in the environment, understanding what those factors mean, 

particularly when integrated together in relation to the operator's goals and at the highest level, an 

understanding of what will happen with the system in the near future" (Endsley 2006). On a higher level 

of SA, users are able to be more effective in their actions and decisions regardless of complexity (Endsley 

2006). The higher level of SA will allow for a stronger understanding of what is happening with all the 

information within the environment. With this understanding of the situation the users are equipped to 

make decisions that will benefit the situation rather than cause future problems. This understanding 

allows the users to foresee the consequences of their decisions in consideration of the system. They can 
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do this because they are able to understand every aspect of the situation and the role each aspect plays 

within the system. 

SA plays a key role in the successful maneuvering and understanding of a complex environment. 

Without a clear sense of SA it is difficult to make an educated decision based on the presented 

information. Any decision made within the complex environment without a clear sense of SA could create 

more problems and increase the complexity of the environment later on (Parush 2009). To prevent loss of 

SA, a combination of information architecture, information presentation, and EID will be developed as 

part of this study. Information architecture assisted in organizing and prioritizing the information. 

Information presentation assisted in understanding how the information should be laid out and presented 

to the users. This presentation of information can include abstract representations of the complex 

information through the application of information visualization. Finally, EID provided the justification 

for the combination of the literature and the final presentation of the information to the users. 

2.2. The Design of Information 

A variety of studies (for example, Armitage 2003, Miller and Vicente 2001, and Parush 2009) have 

been developed around organizing large amounts of information within different working environments. 

There are many different ways in which organizing information can be approached; there could be an 

addition of technology, removal of current technologies, or reorganization of the information. In this 

study the focus revolves around the visual design of the information. When researching this topic, it is a 

challenge to find which theories and studies can facilitate an information display within a specific type of 

environment or scenario. This is a challenge because different information design studies accommodate 

different scenarios, some focus solely on the user while others focus on the environment in which the 

information is being used. The development of an understanding of the different options narrows down 

the scope which will create a more focused selection to apply to this complex environment. The first 

contributions to the development of this understanding were information design and architecture, 

followed by information presentation, and ecological interface design (EID). 



2.2.1. Information Design and Architecture 

Information design, a presentation of complex information in a way that makes it easier to 

understand, was one of the earlier disciplines within the area of study related to the layout of visual 

information. Information design was one of the first areas where researchers attempted to develop a visual 

method that would be more effective for the user's purposes. The intent was to make complex content 

present more meaning to the user. The visuals include information such as a chart or graph that is used to 

facilitate the learning and understanding of a specific, and sometimes complex, set of information. For 

this information to be effective the content needs to be positioned properly within the context, effectively 

assembled, and presented in a way that will benefit the user (Albers 2003, Armitage 2003, Knemeyer 

2003, and Mazur 2003). 

The term 'information design' is difficult to clearly define as it is interdisciplinary. The 

combination of graphic design, writing, illustration, and human factors helps to make information easier 

for the user to understand. To develop an effective design, the designer must first research and develop an 

understanding of what information is important to the user, how that information is obtained, how that 

information relates to other information, and how to present this information in a way that will maximize 

these discovered relationships. This process involves working closely with the users of the system, the 

system developers, and the actual systems (Albers 2003). 

One of the many challenges of information design is the presentation of the information that is 

important to the users. It is necessary to find what pieces of information are important to the majority of 

users within most of the scenarios. Defining which pieces of information are the most important requires 

working closely with the users, both individually and as a team. "The main rationale of the method is to 

systematically and meaningfully reduce the scope of all information exchanged in teamwork into 

minimal, yet essential, subset of information required for effective teamwork" (Parush 2009). Keeping the 

information display minimal requires displaying only the information that is essential to the users within 

the current scenario. 



Taking the idea of information design one step further is the study of information architecture. 

Information architecture, in its simplest form, is information design with the added bonus of interactivity 

through the study of navigation and design. The goal of information architecture is to develop a document 

that works for the user. It is the art and science of presenting information so it is understandable and easy 

to use. The study involves organizing information and labeling it in a way that makes the information 

easy for the user to find, while reducing the chance that a user might get lost while navigating the 

interface. Information architecture includes the "elements of information, mental models, and navigation" 

(Armitage 2003). Information architecture presents borders in which the design can be developed in order 

for the result to be effective and efficient for the user to interact with. The result from the development of 

information architecture should be information that is presented in a way that is effective, efficient, and 

attractive to the user. The development of this revolves around the content and the idea of invisible 

design. Invisible design has been achieved when the user is completely unaware of the design before them 

and they are able to naturally flow through the information. Ultimately, like many other information 

research theories, the goal is to make the complex clearer for the human user (Albers 2003, Armitage 

2003, Toms 2002). 

The investigation into information architecture involves research that points out the information 

requirements of the user; only after this has been discovered can the medium that will be presenting the 

information be chosen. The success of the design is based on the user's experience with the design 

presented to them. This approach relies heavily on the final step of the design, which in most cases is the 

ultimate test of the design. The inclusion of the user within the development stages of the design can be 

extremely valuable in the production of a desired result. The user is more familiar with the system and the 

information that is falling under the microscope; therefore, their opinion will be the most educated and 

more likely to produce a usable result (Armitage 2003). 

In order for users to work together efficiently and coordinate their interactions, information must be 

shared amongst team members with the intent of achieving a common goal. Otherwise, the risk is run that 

everyone related to the information will understand the current situation in a different way. "The 



effectiveness of the team is often reflected by the degree to which members engage in processes for 

sharing information" (Parush 2009). In other words, the more information that is shared amongst the 

users, the more effective their understanding, reaction, and response will be. "One potential answer to this 

need is a team-oriented information display that should support information sharing, situational 

awareness, and facilitate effective teamwork" (Parush 2009). The information display should present only 

the information that is important to the final goals of the team, and the system should be focused on 

supporting this. Maintaining this level of focus will prevent distraction and confusion when working with 

the wide range of information present within the room. This proposed display should present information 

while being visible to everyone at all times. "The challenge is defining the requirements for a team-

oriented information sharing display" (Parush 2009). 

The research around information design and architecture assisted in the understanding of how to 

organize and prioritize the information that is currently used within the regional response rooms. The 

application of information architecture to the information within regional response rooms can lead the 

way to presenting the information more effectively and efficiently. The way in which the information is 

presented and organized should also be done in a way that promotes the sharing of information between 

the different members of the team within the regional response room. Having the required information 

gathered and organized will prepare for the next step which involves information presentation. 

2.2.2. Information Presentation and Processing 

The appearance of information within different interfaces has been studied in the past to develop 

guidelines for different forms of information presentation. A study on web page layouts that was done by 

Parush et al. (2005) found relationships between their study results and the Graphic User Interface (GUI) 

guidelines. The GUI guidelines are vast and vary depending on the area in which information is being 

researched and manipulated. One discovery in this comparison was that, "uniform density has a positive 

impact on search performance. Such a guideline is in agreement with similar GUI design guidelines" 

(Parush 2005). In other words, if the designer were to lay the information out in a way that prevented 



confusion and clutter then they would be able to assist the user by facilitating their search for specific 

information. Laying the information out uniformly on the screen will allow the user to find the 

information that is required with less difficulty and cognitive strain. Another of the main discoveries of 

the study by Parush showed that, "a greater amount of links on the page degrades performance, Which is 

in line with the GUI guidelines" (Parush 2005). This indicates that providing the user with too many 

options can hinder the ease of use of the overall system. This hindrance occurs by complicating the 

situation or confusing the user when it comes to their overall final goal. Preventing performance issues is 

the goal of this research and has guided the investigation into different forms of information presentation. 

Studies have been performed to evaluate different layouts of interfaces and their effectiveness in 

creating a system that is easy to use. "The primary finding of many empirical studies is that the visual 

design of the interface has a strong impact on task performance in general and on visual search in 

particular" (Parush et al. 2005). A study on screen complexity performed by Parush et al. (1998) showed 

that, "alignment and grouping had a relatively larger impact on visual search as compared with factors 

such as density." This means that the grouping of similar and related information made the overall system 

easier to maneuver compared to the searches done with a more densely presented group of information. 

Keeping in mind the information that is to be displayed and how that information is used by the user will 

dictate how the information should be presented and displayed. This presentation will greatly affect the 

interaction with the system. It is important to make sure that the proper selection of information is being 

displayed and that it is laid out in a way that will make it beneficial and effective for the user (Sutcliffe 

2005, Vanderdonckt 2003, and Van den Berg 2008). 

The details of information processing can influence the user's ability to maneuver within a 

proposed system. The speed with which a user performs a task will depend on the level of uncertainty 

they have with the outcome and their overall skill level as a user. The speed and accuracy of the overall 

performance can also be changed by the number of choices that can be made and information that is 

required by the user. Keeping in mind the fact that an increase in information can also increase the 

opportunity for errors, designers should not give more options than are essential to the user. Users also 



respond more slowly to events that are unexpected and where greater information processing is required 

due to unfamiliar content. Therefore, an increase in information within an unfamiliar scenario can greatly 

decrease the speed with which the user is able to complete a task successfully (Vanderdonckt 2003 and 

Wickens and Carswell 2006). 

The aspects of information presentation and processing provide input on the different layout 

approaches that have been studied and can be applied to the information layout. These studies are able to 

provide layout possibilities for the information that was organized with information architecture. The 

application of these layout suggestions will allow the information to be presented in a way that will 

simplify the complex information within the regional response room. Some of the information would 

benefit from a different visual approach due to the level of complexity of the content; these areas would 

benefit from the application of information visualization. 

2.2.3. Information Visualization 

One of the longest studied forms of information presentation is that of information visualization. In 

today's world, information visualization is defined as "the use of computer-supported interactive visual 

representations of abstract data to amplify cognition" (Card et al. 1999). This form of visualization is 

helpful when it comes to monitoring large amounts of information in real time and within an environment 

that requires problem solving and decision making. Information visualization uses the connections and 

relationships between pieces of information and presents them in a more abstract fashion to promote 

understanding (Card et al. 1999 and Van den Berg 2008). 

Visualization has been proven to increase cognition through the use of perception. Larkin and 

Simon (1987) conducted a study that compared diagram and non-diagrammatic representations. The 

results of that study showed that diagrams were more helpful to information processing in three different 

ways. Within the design presented in the Larkin and Simon study, information that was used together was 

grouped together visually; this allowed the user to avoid large searches and reduced the amount of time 

taken to find a desired result. The visualization also grouped information by location; there was no need 



to match symbols or labels, and this reduced the search time and the strain on the working memory. The 

study also showed that the diagrams were able to support perceptual conclusions that are easy for humans 

to reach (Larkin and Simon 1987). Upon further research Card discovered that visualization can amplify 

cognition in any or all the following six ways: it can increase memory and processing resources available 

to the user, reduce searches for information, enhance the detection of patterns, enable simple conclusions 

based on visual information, use perceptual attention mechanisms for monitoring, and encode information 

in a controllable medium (Card et al. 1999). 

Information visualization supported the presentation of the complex information to provide a result 

which assisted the potential users with the processing and understanding of its content. By collecting the 

organized data and displaying it in a way that supports the understanding of the information, the user will 

be able to apply the information in a way that will support efficient and effective forest fire response. 

Connecting the user to the environment of forest fire response through the use of EID can assist the user 

in making connections in the information and facilitating the use of the information. 

2.2.4. Ecological Interface Design 

EID is a more specific form of interface design that focuses on assisting the user in maneuvering 

through an interface within a complex problem solving and decision making environment. This look into 

interface design can be applied directly to the field of emergency response. The specific nature of the 

study allowed for a more connected relationship between the theory and the research of this thesis. 

The basis of EID begins with the research of James J. Gibson, the study of ecological psychology 

and how it applies to the study of epistemology (the study of human knowledge; its origins, scope and 

limitations). Gibson's theories state that, "animals and their environments are differentiable but not 

entirely independent. Animals and their environments are different entities and should not be confused 

with one another, but they also are so mutually dependent that one should not imagine a thorough account 

of one without the other" (Mace, 2005). 
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Gibson used the relationship between the individual and the environment to observe how 

individuals are able to pick up on certain information and use it effectively to guide the action within their 

current context. As a result of this relationship, Gibson presented the theory of direct perception. 

According to Gibson, "Direct perception names something we'd like an account of and not just the 

account itself' (Mace 2005). Within direct perception, action and understanding are treated as a coupled 

system by describing knowledge, or affordances, through action possibilities. The result is that perception 

is viewed as a means of selecting the appropriate action to reach a certain goal (Mace 2005 and Vicente 

2003). 

The use of the term ecological can present confusion in how it is used within this context. Burns 

explains that, "by an 'ecological' or 'ecologically sound' design we are referring to an interface that has 

been designed to reflect the constraints of the work environment in a way that is perceptually available to 

the people who use it" (Burns and Hadjukiewicz 2004). Users are able to take action with the interface 

and have a better understanding of how actions will lead to objectives. In this sense the term ecological 

refers to the field of ecological psychology, not biology or ecosystems; it is the study of human 

environments, interactions, and human perception (Burns and Hadjukiewicz 2004). 

Kim J. Vicente and Jens Rasmussen have used Gibson's research to develop and bring EID forward 

as a new form of interface design for complex work environments. EID aims to display information on a 

more abstract level that reflects the functional structure of the monitored processes or system and thus 

provide the operator with the level of information required for the purpose of the command and control 

task. This approach, often referred to as the ecological approach to interface design (Vincente and 

Rasmussen, 1992) is based on Rasmussen's abstraction hierarchy approach (Rasmussen, 1985). The 

resulting displays have both high- and low-level information displayed (e.g., Vincente and Rasmussen, 

1990, 1992; Bennett and Flach, 1992; Bums, 2000) in a way that reflects their links and constraints. A 

design based on EID should be able to facilitate adaptation to the properties within the environment in an 

effective and efficient manner (Burns and Hadjukiewicz 2004, Czaja 2006, Duez 2005, Pawlak 1996). 
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The approach to EID begins by looking at the environment instead of the user; the environment is 

the system that will be controlled by the user. This definition of the system boundaries influences the 

displays to be developed, problems and tasks to be performed by the user with those displays, and 

inclusion of the information that users want control over. The use of psychology when developing an 

interface will also help in the understanding of how people think about and process information. In a 

paper written by Christoffersen et al. (1998) the authors describe two design phases of EID, the first being 

the research of what information should be at the forefront of the interface, and second, presenting the 

visualization of this information and how it is to be controlled. EID attempts to lay out the requirements 

of a design by taking into account the human properties of cognition and supporting them (Burns and 

Hadjukiewicz 2004, Christoffersen 1998 and Rasmussen and Vicente 1989, 1992). 

EID has been applied to many complex environments, such as nuclear plants and hospitals. These 

studies have shown the value of EID and the difference it can make within a complex environment. The 

studies, however, have yet to expand to the environment of emergency response, an environment which 

also presents a high degree of complexity. Within this type of environment there is a constant change of 

information, forever incoming and outgoing. The team members are involved in an ever changing 

collection of information and it is important that everyone involved be aware of the overall status of the 

current situation. Otherwise, it is likely that an improper response will be sent to deal with the emergency 

at hand (Andersen 2003, Rasmussen and Vicente 1989,1992). 

The emergency response environment is one where EID can assist in maintaining the connection 

between the individual and the environment. A strong understanding and connection with the information 

will increase clarity and reduce the room for error within this fast paced environment. This research will 

further the EID application possibilities and the value of the research. The application of EID to the 

complexity of emergency response assists in addressing the needs of the design while considering the 

environment and how it is controlled by the user. The information to be presented in the design was 

organized based on the requirements of information architecture. In the meantime, the visualization was 

developed through the appropriate applications of the theories behind information presentation and 



information visualization. The contribution of EID to the result of this study was provided through the 

final presentation of all the gathered information in a way that made it effective and efficient to use. 

2.3. Successful Interface Design 

There have been different studies (examples, Ahmed et al. 2006 and 2009, Galitz, 2007) in the area 

of interface design that have resulted in different lists of guidelines that should be followed in order to 

develop an effective interface design. The presented guidelines of feedback on actions while using the 

interface, avoiding complex navigation to information, supporting all levels of knowledge and learning, 

and overall consistency were mention regularly across the areas of study. These guidelines, detailed 

below, were applied in the development of the preliminary and final designs. 

2.3.1 Feedback on actions 

While navigating an interface it is important for the users to received feedback on their actions. If 

the user does not see a change within the system in response to their actions then they may not understand 

that their task has been completed. For example, if a user is required to input information into the 

database then the interface should display the information immediately or inform the user of the success 

of the information input. Having reliable feedback will assist the users in efficiently maneuvering through 

the system by reducing any confusion in relation to their actions and their results as they relate to the 

interface (Ahmed et al. 2006 and 2009). 

2.3.2. Avoid complex navigation 

The users should be able to maneuver through the interface with minimal delays. If the user is 

looking for a piece of information related to decision making it is important that this information be as 

easily accessible as possible from any area of the interface. The users should be able to get from any point 

within the interface to another with minimal effort and challenge through the use of the tools available to 
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them. If navigation tools, such as zoom or scroll, are available then they should be clearly presented to the 

users to avoid any misunderstandings (Ahmed et al. 2006 and 2009, Galitz 2007). 

2.3.3. Support all levels of knowledge 

It is important that the interface be designed in a way that allows for all users to use the information 

effectively. Generally in a work environment there are new workers and experienced workers, it is 

important that the interface accommodate this range of knowledge. The system should be easy enough for 

the newer members to use effectively but not so easy that it would be frustrating for the more experienced 

users to use. This can be remedied through integrating shortcuts into the design or providing a 

customizable layout for the more experienced users (Ahmed et al. 2006 and 2009). 

2.3.4. Consistency 

Consistency throughout the design of the interface is important to the understanding of the contents 

of the information. Consistency can be related to the terms that are used, the meanings behind certain 

colours or shapes, and the location of certain information. If the users can rely on related information 

being positioned within the same location on the interface, or a certain colour portraying a specific 

meaning, then they are able to more effectively locate and understand the information that is at hand. 

With this stronger understanding the users can use the information more effectively in decision making 

and problem solving (Ahmed et al. 2006 and 2009, Galitz 2007). 

2.4. Summary of Literature 

The goal of this literature review was to develop support for the framework which laid out the 

research problem of this study (see Figure 1). The loss of SA presents a dangerous scenario for anyone 

related to the response to an emergency. Presenting the required information to the user in a way that will 
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reduce the loss of information, and as a result, the loss of SA would be beneficial to the users and the 

response process as a whole. 

There were a variety of different suggestions throughout the literature as to what methodology 

approaches to use in the development and execution stages of the design. The designer needs to 

understand what works for the user and what creates more problems than solutions. Past studies also 

suggest that throughout this process and the rest of the development stage, the users should be closely 

involved in the design process. This collaboration will allow for the highest level of understanding of 

what happens within the environment and the systems that are currently used to run it. Running tests with 

the user directly, throughout the development process, can ensure that the design moves towards a result 

that the users are able to work with effectively during the course of their daily jobs. 

The final design was developed based on the contributions provided by the studies of information 

architecture, information presentation, EID, and the guidelines to the development of a successful 

interface design. The combination of these approaches assisted in the development of a design that would 

ultimately enable the user to collect their data and view it in a way that assists and supports proper 

decision making. 
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3. METHODOLOGY 

3.1. General Approach 

3.1.1. User Centered Design 

The approach to information gathering and analysis for this study followed a user centered design 

(UCD) approach. This method revolved around having the user involved throughout the entire design 

development process. Any changes made to the technology present within the user's environment were 

made with the goal of facilitating interactions. The methods involved in UCD require the involvement of 

the user early on in the process, in the evaluation of presented prototypes, and ultimately in the final 

design adjustment and testing. These steps could be broken down into three sections: predesign research, 

design development, and final design and testing. The predesign process involves working directly with 

the users to develop an understanding of their daily tasks, environment, and system requirements. This 

information would help to support the development of the design. Upon the development of the design the 

users are asked to interact with the design and provide comments on their experience. The final analyses 

of the qualitative data lead to the development of the final designs and to the ultimate testing of these 

designs with the users (Johnson et al. 2005, Noyes and Baber 1999, Rubin and Chisnell 2008, and Torres 

2002). 

The empirical methodology used for this study was developed based on the requirements that 

satisfy UCD. The ultimate users of the system were encouraged to provide any opinion that would assist 

in the development of an efficient and effective presentation of the information. The research process 

consisted of three phases: predesign, design, and final design (see 

Figure 6). The list of the methodology used for this study is outlined in Table 1. A detailed description of 

the procedures involved in each of the methods is presented in Section 3.2. 
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Figure 6. Methodology used for this study. 
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Method T- - Definition ~ „ Objective s 

Focus Group - A group of participants discussing potential 
approaches and ideas. 

- The breakdown of how the system works 
will also be discussed. 

- To locate where the users are finding any 
problems within the current processes. 

- Develop a preliminary understanding of what the 
key functionalities are within the system. 

Ethnographic Observation - Observing the users while interacting with 
the current information displays. 

- Observing the users within their natural 
work environment. 

- Develop understanding of the tasks and 
goals within this environment. 

- Confirm statements made within the focus group. 

- Locate problematic areas within the design that 
were not brought forward in focus group. 

- Develop a deeper understanding of the 
information flow amongst the users within the 
regional response rooms. 

Affinity Diagram Activity - Participants are asked to sort a set of 
information cards to demonstrate 
importance and grouping of the information 
within the current processes. 

- First step to organizing the important information 
within the response room 

- Group information and concerns into categories. 

- Use the information collected in focus group and 
ethnographic observations to create the 
information cards. 

- Participants sort the cards to demonstrate where 
the potential for a final design is located. 

Information Survey - Activity designed to better understand the 
potential user and their preferences 
concerning the information within the 
system. 

- Collect all the pieces of information that are used 
within the regional response rooms for decision 
making. 

- Participants rate each piece of information in a 
way that will organize the priority within forest fire 
response. 

- Supports information architecture in organizing 
the information in how it should be presented 
within the system. 

Preliminary Design 
Development 

- Results from previous exercises combined 
in the development of the preliminary 
designs 

- Gather all the information from the previous 
exercises to assess the information and 
visualization needs of the users. 

Design Selection Survey - Activity designs to better understand the 
potential user and their preference 
concerning the presentation of information 
within the system. 

- Prioritize the information within the response 
room systems. 

- Present the users with the design possibilities. 

- Allow the participants to express which design 
and features are preferable. 

Final Design Development - Results from previous exercises combined 
in the development of the final designs. 

- Using the comments provided by the participants 
of the survey to develop final designs to be used 
for the final round of testing. 

Final Design Testing - Observe the participants while using the 
product to complete realistic tasks. 

- Observe the participants while they interact with 
the final designs. 

- Observe where any areas were problematic or 
helpful to the users. 

Final Questionnaire - Ability to discover the opinion of the 
participants within the study. 

- Allow the participants to provide comments 
related to their experience within the testing of 
the design. 

- Develop a better understanding of how the 
participants felt about the design. 

Table 1. Methods used within this study. 
References include (Noyes and Babar 1999, Rubin and Chisnell 2008, and Torres 2002) 
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3.1.2. Participants 

All of the participants within this study were employees of the Ministry of Natural Resources 

(MNR) in Ontario, Canada. It was a requirement throughout this study that any of the participants had to 

have worked in the regional response offices during fire season at some point during their career. Having 

participants that were familiar with the current system would ensure that they were able to compare the 

processes, both current and proposed, and relay the proper information requirements based on current 

decision making processes. The number of participants in each activity is described in each procedure 

description. 

The majority of the participant roles included the Regional Duty Officer (DO), Aircraft 

Management Officer (AMO), and Fire Intelligence Officers. The various levels of response and areas of 

work presented by the participants provided the study with a well-rounded knowledge of what processes 

were in place at the time of the study. Throughout these activities the participants were encouraged to 

elaborate on what was being developed at the time of this study and what was coming down the line as far 

as information and system development for forest fire response were concerned. 

3.2. Predesign Procedure 

3.2.1. Focus Group 

The initial visit to the regional response room was held in Dryden, Ontario with a variety of 

members from the MNR. This office is the regional forest fire response headquarters for Ontario's 

Western Region. A focus group activity was held inside of the regional response room so that the 

information and processes being discussed could be seen and described in a clear and concise way. The 

focus group activity was held in this room so that the researcher could develop a good mental picture of 

where information was located and how it would be shown to the members of the team occupying the 

room while responding to forest fires. This session was organized and held outside of fire season to 

ensure that interruptions were not being made to the fire response operations within the room. 
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The focus group session was held over two business days and began with an introduction to the 

members of the MNR and their role within the forest fire response team. The roles of the twelve 

participants included: DOs, AMOs, intelligence officers, information technology specialists, and members 

of the detection team. These introductions were followed by a summary of the study and all of the 

research done to that point. After all introductions and clarifications were completed, the floor was 

opened for discussion. The discussions were unscripted and left open for anyone involved to provide any 

information related to this study. The discussions began with the members of the team bringing forward 

any ideas or suggestions of where they felt any adjustments or improvements could be made within their 

current forest fire response processes. The team members explained their recommendations and the way 

their suggestions could improve processes and communications. 

After the first day of the focus group activity, all of the ideas that were presented were collected 

and sorted. This collection and sorting was done to develop an understanding of where the suggestions 

were coming from and where the most potential existed for further research. On the second day, the topics 

were more focused and they were discussed by all parties in greater detail. The exploration into these 

topics explained where the main concerns were and where there was the most potential for improvement, 

all of which revolved around the information currently being presented to the users in the response rooms. 

The information that was used within the rooms and the systems responsible for relaying this information 

were also discussed and explained. This second round of focus group discussions led to a stronger overall 

understanding of the specific information that was presented to the user when an important decision needs 

to be made. As the topic moved towards the information systems and databases that were in the room, 

each was displayed in the way that it would be presented within a forest fire response scenario. This 

allowed for each information system to be explained thoroughly and to show how each one contributes to 

the forest fire response process. 

Overall, the results of the focus group provided the information required to narrow down the scope 

of the study. The participants within this activity were able to clarify what areas within the current 
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processes and systems required the most attention as it related to the facilitation of the information flow 

within the response rooms. 

3.2.2. Ethnographic Observations 

The second round of research came as an ethnographic observation of the forest fire response 

procedures. The intent of this research was to gain a first-hand experience of the processes and the 

execution of those processes from within the regional response room. The observations were not only 

intended to confirm the statements made by the participants of the focus group, but also to open the scope 

to the possibility of new issues that users may or may not be aware of on a day to day basis. The 

ethnographic research was held in the two regional response offices in the province, the East Fire 

Response Office (Sudbury, Ontario) and the West Fire Response Office (Dryden, Ontario). The rooms 

were observed over two business days per location over the span of four days. The observations involved 

six participants from Dryden and seven from Sudbury. This allowed for a comparison of processes and 

protocol, ensuring that no assumptions would be made based on one certain location or team. 

The environment, in which the ethnographic observations were conducted, for both regions, was 

the regional response room. Being at the center of where all the decisions were made assisted in 

developing a better understanding of how the information supporting those decisions was being 

presented. Being immersed in the natural environment allowed for a better understanding of where 

information was coming from, where everyone was looking to get it, and how the information was used to 

develop response objectives. 

While observing the individuals at work within the response rooms it was important that all 

movement and information sharing happen naturally. All movement within the room was documented 

with both audio and video recordings. The audio was used to record dialogue between team members, 

phone conversations and different forms of communication that were happening throughout the day, as it 

applied to forest fire response. The video information was used for the visual forms of communication 

between team members, documenting what information individuals were looking at during their 



discussions or decision making processes. This information was collected with minimal interference to 

the natural movement within the room. All the results from this data collection were used for information 

gathering purposes only; all the members involved in the observations were kept anonymous throughout 

the analysis of the results. 

3.2.3. Affinity Diagram Activity 

The discussions and observations done with the members of the response team resulted in a large 

assortment of information to be used for the further development of this study. To analyze the main issues 

being presented within these sessions, and to justify the need for an information integration system, an 

affinity diagram was developed. An affinity diagram allows for many different notes and points, coming 

in from collaboration and discussion, to be sorted into groups to be reviewed and analyzed. This activity 

was the first step in organizing the information within the study. 

The development of this affinity diagram involved taking all the notes from the focus group activity 

and ethnographic observation sessions and picking out all the mentions of information presentation, 

needs, problems within the system, and suggestions for improvement. Each one of these instances was 

written on a separate piece of paper. All of these notes were then grouped together based on related 

connections which were guided by the opinions of the participants. To make the categories specific, the 

number of notes per category was limited to a maximum of five. After all the categories were created, and 

all the notes were used, they were each given a title that best described the contents of that category. After 

all the categories had a title, these were then grouped together based on related connections guided by the 

opinions of the participants. Again, to ensure that the groups were not too broad, the number of categories 

per new group was limited to a maximum of three. These new groups were then given a title that best 

described the overall contents. The final set of titles would describe the main areas of focus within all the 

original notes. 

To ensure that there were no biases in the layout of the affinity diagram based on proximity to 

research or background training, members of the response team were asked to participate in the same 



activity. All the notes that were gathered to develop the first affinity diagram were inserted into the study 

and sent out to members of the response team through Web Sort (www.websort.net). Web Sort allows for 

items in a list to be grouped by participants according to the similarities that are found between the 

different items. The groups can be given a title by the participants, indicating the reasoning behind that 

grouping. The participants were sent instructions (see Appendix A) on how to complete the activity, with 

the request that the activity be completed by response team members only. Participants were able to visit 

the activity online through a provided link to begin sorting through the notes. The participants were asked 

to group all the notes, located on the side bar, by clicking and dragging them onto the main screen. Once 

all the notes were situated into groups, the participants were able to name their categories in a way that 

described the contents best. None of the participants were able to see the names of the categories that 

were developed by other participants. In the end there were nine participants in this activity from Dryden, 

Ontario and Sudbury, Ontario. 

3.2.4. Information Survey 

The results from the affinity diagram exercise provided the research with a direction as well as a 

base on which to lay the ground work of an information integration display. The affinity diagram was able 

to lay out the basic information that should be prominent within an information integration display. To 

gain a better understanding of the prioritization of this information, a survey was developed. The survey 

results would provide a detailed and more specific idea as to what information was the most important to 

the different users. At the end of this activity there were nine participants from Dryden, Ontario and 

Sudbury, Ontario. 

The information survey was developed with the intention of finding out what pieces of information 

were important to specific members of the team during specific scenarios. The survey was sent to the 

participants through Survey Monkey (www.survevmonkev.com'). Each question laid out a scenario that 

would come up in the regional response room (see Appendix B for a full list of questions). These 

scenarios were developed based on the information collected within the focus group and ethnographic 
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observation sessions. A series of scenarios was presented to the participants of the survey, along with a 

list of information related to each scenario which the participants would rank in level of importance. 

One of the goals of this survey was to discover what information was the most important to the 

largest variety of people in a given scenario. The participants were asked to rate each piece of information 

based on the level of importance it holds to their position within the regional response room, and the level 

of importance they feel that piece of information holds to the other members of the team (1 being not 

important at all, 7 being very important information). The overall intent of this survey was to find out 

what pieces of information were the most important to include in the forefront of the final design. 

3.3. Design Development Procedure 

3.3.1. Preliminary Design Development 

The development of five different versions of the preliminary design came as the result of the 

previous research activities. All the features and layout decisions were based on the research results and 

reactions from the participants to the different activities. Each of the preliminary designs showed the 

important information, as decided by the information survey, in a new and different way from the next. 

The development process revolved around keeping all the important information, as provided by 

the research, close to the surface. The goal was to keep all related information in close proximity to 

reduce search times for information. Having all the information grouped in one location would assist the 

user in making connections between pieces of information. Facilitating the location and understanding of 

information directly applied to the list of requirements for the information integration display. To ensure 

that the design that would be present in the final round of testing would benefit the users, the reaction of 

the regional response team members to each of the designs was critical at this stage. 

3.3.2. Design Selection Survey 

A design selection survey was developed with the intent of finding out which of the visual 

approaches to the information were preferred by the potential users of the design. The final analysis of the 
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survey would dictate the design, or designs, that would be presented to the users for the final round of 

testing. In the end there were fourteen participants who took part in this activity from the regional 

response offices in Dryden, Ontario and Sudbury, Ontario. 

The goal for this exercise was to present the information within each of the designs in a way that 

would allow the users to picture the system within their current processes. To do this, a storyline was 

developed based on how activities would play out within a regular day. This story was related to the 

different pieces of information that the user may be looking for throughout a typical day and that could be 

found within the respective designs. A video for each of these designs was developed to show the 

participant where they would find information within that design and how that information would 

ultimately be laid out for them to see. Each video was one and a half to two minutes in length with no 

audio. A survey was also developed through Survey Monkey (www.survevmonkev.com') and sent to the 

participants. Each of the questions asked the participant to view a specific design video and then describe 

what they liked and/or would change about the presentation of information within that design (see 

Appendix D for full survey). This process was done for each of the design videos. Once this was 

complete, the participants were asked to rank all the designs in order of preference (1 being most 

desirable and 5 being least desirable). 

The main goal of this activity was to reduce the number of options for the final design development 

and testing. The response related to the separate designs was intended to show what features and what 

forms of information presentation were preferred by the potential users. The final prototype, or 

prototypes, would be used in the final round of testing for this study. 

3.4. Final Design and Testing Procedure 

3.4.1. Final Design Development 

All the previous activities led to the design and development of the final prototypes that were to be 

tested with the participants of this study. The final designs were developed using the comments and 
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suggestions provided by the participants in the design selection survey. All of the features that remained 

within the final designs were based on the reactions and opinions of the participants. 

The development of the final designs maintained the different levels of information hierarchy and 

grouping that existed during the development of the preliminary designs. Grouping all related information 

into one location was intended to reduce the amount of time spent on information searches. The more 

connections that can be made across the information the more effective the design will be in assisting the 

decision making process. 

3.4.2. Final Design Testing and Questionnaire 

The final round of testing was intended to ensure that the design was meeting all the requirements 

of the users as well as all the requirements for the study. The final round of testing was different from the 

other activities in that the users were given the opportunity to interact with the designs and the 

information that was being displayed within those designs. By allowing the users to interact with each of 

the designs they can better predict how this form of information presentation can fit into the current 

information processes within the regional response rooms. 

The tests were run over WebEx and conference calls. This allowed all the participants to run the 

test one at a time throughout the day. There were ten participants in this activity, five from Dryden, 

Ontario and five from Sudbury, Ontario. Each participant was provided with a copy of each of the 

prototypes and displayed their screen in a way that allowed the researcher to view their movements on the 

screen in reaction to the provided tasks. 

Each round of testing ran for approximately 20 - 25 minutes in length. The test was run one on one 

between the researcher and each of the participants. Each of the sessions was recorded with video and 

audio for analysis after the testing was completed. All of the results were kept anonymous throughout the 

writing and analysis portions of this study. 

Before the testing began each of the participants was given a summary of what would be happening 

throughout the testing process; they would be running through each design one at a time, completing 
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small tasks that were read to them, and at the end of the process they were to be'given a questionnaire to 

fill out that would better describe their experience with the testing and the designs. Each of the 

participants was asked to talk through their thinking and understanding of what was going on while they 

were interacting with each of the designs. This would help in further understanding where and why they 

were experiencing any difficulty with the prototypes. The tasks provided to the participants were 

developed in a way that would present comparable results for the study. These comparisons showed 

where the participants had difficulty with the visual presentation of the information. 

The order in which each of the participants interacted with each of the prototypes alternated with 

each test of the designs to remove any preconceptions related to the interactions with the previous design. 

Before the participants were run through the list of tasks they were provided with a small training session 

on the design with which they were about to interact (for full script see Appendix F). The points 

mentioned during the training were based around the way that the participant was able to interact with the 

present design. Explanations on visuals were provided when it was felt that the participant would be 

unable to understand the visuals on their own. This training session took no more than two to three 

minutes for each design and was intended to familiarize the participants with the designs before they were 

asked to interact with the designs. 

Each participant was asked to complete nine small tasks for each of the design prototypes. These 

tasks revolved around finding information related to fires, crew, and aircraft while interacting with the 

prototype (for full list of questions see Appendix F). The ultimate goal of the testing was to ensure that 

the information was meeting the requirements of the study, that the presentation was satisfying the needs 

of the participants, and that it was being understood by the participants overall. 

Upon completion of the testing all the participants were asked to complete a questionnaire that was 

related to their experience with the designs. The purpose of the questionnaire was to explain which of the 

designs was preferable, where the participants found any concerns, and where the participants felt that the 

design could be of value to their current processes. The results of the questionnaire were intended to 

elaborate on the experience of the participant throughout the testing of the prototypes. 



4. PREDESIGN 

4.1. Focus Group Results 

The focus group involved the members of the forest fire response team at the Ministry of Natural 

Resources (MNR) in Ontario. In the initial consultations with the response team, members were 

encouraged to bring forward any of their own concerns with the current system and discuss them in detail. 

A variety of issues and concerns were brought to the table. These areas of concern were all sections in 

which the participants felt improvements could be made with information flow, access, and 

communication within the response process. 

The discussions were unscripted and left open for anyone involved to provide any information 

related to this study. The team members explained the suggestions that they brought forward and how 

those suggestions could improve their processes and communications. A list was made of all of these 

suggestions and each point was discussed in further detail with the rest of the participants. This discussion 

provided a background to the current use of the suggestion, its place within the forest fire response 

process, and explaining all, if any, concerns associated with its function and/or application. On the second 

day of the focus group these topics were reduced to two areas that were discussed in finer detail: forest 

fire information and situational awareness. The described results are a summary of the findings 

throughout the two days of research. 

The improper input of information was one of the main concerns brought forward by participants; 

this can cause a series of problems for the user. When initial information from a fire is not provided, the 

information that follows an incident report cannot be put into the system. This input delay quickly causes 

information to become outdated. This is an area where much time is spent and many issues have arisen. 
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Another one of the concerns that was brought forward by participants in the discussions was related 

to the information flow within the response offices, specifically data entry. There are individuals within 

each of the response offices in the province who are responsible for entering data into the separate 

systems but, if there are multiple fires, the information can get backlogged and data input reduced as a 

result. This backlog can cause many instances where the Duty Officer (DO) cannot react efficiently to the 

problems at hand and thus the DO will not be sufficiently equipped to make a well-educated decision 

when responding to a forest fire. At the time of this study, the proper technology devices were not yet in 

place province wide to facilitate this form of data entry. 

Any delay in data entry is an issue that could negatively affect the information flow within the 

response room. Without access to the full story, the communication and collection of information within 

the room could be reduced, influencing the actions and decisions of the emergency response team 

members. This can cause misunderstandings regarding the status of the fires within the region, and could 

create the development of a poor level of situational awareness. Without a strong sense of situational 

awareness the people within the response room will be unable to make well informed decisions. All of 

these consequences show the level of importance that should be placed on the information flow and 

information access within the room. These findings presented an opportunity for the proposal of a design 

intended to facilitate the information collection with the regional response rooms. 

The focus group discussions were able to validate the framework for this research (see Figure 1). 

The members were able to discuss and elaborate on the challenges within the room and the consequences 

should the challenge become too severe. After talking with the members of the response team it was clear 

that information collection and accessibility was a large concern within the daily processes in the 

response room. This knowledge assisted in narrowing the focus of the research that would be conducted 

in the next stage, which would be the ethnographic observation. 
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4.2. Ethnographic Observation Results 

The ethnographic observations provided an insight into the true processes conducted throughout the 

regional response rooms in Dryden, Ontario and Sudbury, Ontario. The main observations within this 

method were related to the integration of information and the current process of information updates. 

The members of the response team at the MNR have access to many different databases of 

information and each of these databases has a different purpose. There are many individual systems where 

a team member can locate information regarding any fire, crew, resources, and aircraft. To get this 

information the team members have to go into each individual system to retrieve it. Nowhere is all of this 

information fully integrated and displayed. 

The regional response team at the MNR currently works in shifts. Each transition from shift to shift 

requires a transfer of information from one individual to another and, depending on the number of fires on 

the board this could be a very time consuming process. In the case of a quiet fire week, where few fire 

reports are coming in, the incoming DO will get updates from the previous DO through written notes. In 

the case of a busier fire week the on duty DO would email, phone, or update the oncoming DO in person. 

When there are multiple fires, both DOs will come in for the morning of duty handover to ensure that the 

transfer of information is smooth. 

The current process of getting information updates within the response room involves a wide range 

of communication styles: phone, e-mail, and verbal, to name a few. These can create problems within the 

response portion of the process as they can be very time consuming and sometimes unreliable. In the case 

of multiple ongoing fires this might cause frustration, distraction, and the possibility of incorrect 

information being transferred. These concerns show the need for an information update system which can 

be displayed anywhere within or outside of the response room. 

The most time consuming process observed in the method of information gathering was the 

information update and collection process. Getting caught up on the current situation, whether it was after 

an hour, day, or week, can take a considerable amount of time away from the fire response process 

depending on the current fire situation. Focusing this research on making the process of gathering 



information for updates less time consuming was found to be an area where the result would be of value. 

If the users are presented with an information update system that provides all the information regarding 

the current fire response situation, it will save time searching for information, reduce distraction when 

someone needs an update, and increase the ability to develop a strong sense of situational awareness. 
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The ethnographic observation, in combination with the results of the focus group, gave a strong 

idea on how information flowed through the room during the process of forest fire response at the time of 

this study (see Figure 7 for detailed layout). The notes gathered based on the observations were used to 

begin the organization of the information to be used within the final design. The collection of this 

information was used in the development of the next activity, the affinity diagram (see Table 2 for notes 

gathered from the study to be used for the affinity diagram). 

Category Key Points 

Situational awareness • Maps to maintain situational awareness 

• Need to maintain the overall picture 

• Have to ask to find the number of new fires 

• No alert of what is important to look at 
Information integration • Need to pull the information together 

• Connect the databases 

Decision support • Decision making support 

• Phase guidelines 

• Information in one place 

Data entry • Incomplete data entry 

• Feeding the monster (data entry issues) 

Information access • Easily accessible information 

• Narrowing down the possibilities 

• Mapping layers of information 

Information collection • Proper information collection 

• Have to dig for information 

• Information collected in various formats 

Fire information • Fire occurrence prediction 

• Values at risk 

• Fire prioritization 

• Fire behaviour analysis 

Resource management • Resource preparedness 

• Correct resource placement 

• Losing track of resources 

Table 2. Key notes within the ethnographic observations. 
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4.3. Affinity Diagram Activity Results 

The discussions and observations carried out with the members of the response team resulted in a 

large collection of information to use for further development of this study. To analyze the main issues 

being presented within these sessions, and to justify the need for an information integration system, an 

affinity diagram was developed. 

The participants were presented with a list taken from the results of the previous activities and then 

asked to group the notes using the website Web Sort (www.websort.net). The way that the participants 

grouped the different notes showed the opinions held on the different pieces of information. When all of 

the notes were gathered into their respective groups, the notes within the group dictated whether the 

participant saw the note as an area of concern, an area needing improvement, or part of their everyday 

process. The result showed the researcher the information the participants are the most concerned about or 

would like to change. 

Web Sort allows for a cluster analysis, or tree diagram, of all the results from the participants and 

the groups that they created. The analysis would allow for the development of an overall affinity diagram 

based on the input of all the participants. The final affinity diagram is presented by Web Sort through the 

use of statistical methods. 

The resulting affinity (see Table 3) showed where the participants placed most of their concern 

regarding the information flow within the response rooms. The participants in this activity laid out their 

concerns with information gathering and integration, the information that is used for planning and issues 

that are related to their current information flow within the room. 
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information on a 
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• Information in one 
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out into a visual 

• Not alert of what is 
important to look 
at 

• Maps to maintain 
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awareness 

• Maintain the overall 
picture 

• Resource 
preparedness 

• Correct resource 
placement 

• Resource and time 
limitations 

• Decision making 
support 

' Fire prioritization 

• Values at risk 

Table 3. Final affinity diagram. 

The results of this activity provided information on the way the users see the response room and the 

information within it. The main issues that were pointed out regularly and consistently throughout this 

activity were the current processes of gathering information and the need for information integration. 

These categories were the most important outcomes of this activity. These results can contribute to the 

type of design that should be developed, in this case a form of information integration. The information 

that should be presented within this information integration system was also laid out within the results of 

this activity. The participants consistently grouped together the pieces of information that are used within 

the everyday processes within the response room. These results from the affinity diagram activity were 

valuable in guiding a direction for the design to be developed and what type of information should be 

displayed within the final design. 

The affinity diagram exercise was the first step in the application of information architecture to the 

design. This first step involved organizing the information that would be present within the final 

integration design. The categories created by the users were able to present an outline of where specific 
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information would be presented within the final design and what information was essential to different 

processes currently present within the everyday activities in the regional response rooms. 

4.4. Information Survey Results 

The intention of the information survey was to narrow down the pieces of information that are the 

most important to the members of the response team as a whole within specific scenarios. The decision as 

to which pieces of information were the most important was made based on which pieces of information 

were consistently ranked on the higher end of the scale (5+) for both personal use and the use of other 

team members. The information within the results tables included the personal ranking for each piece of 

information as provided by the participants as well as the overall ranking of that piece of information, 

which provides an average of how each individual rated the information and how important they felt that 

piece was to the rest of their teammates. 

The layout of the scenarios within this survey provided an insight as to the ranking of information 

within different sections of the final design. The first scenario provided a priority scale of the information 

that is important to the overall understanding of the current situation. The scenarios that follow provided 

insight for what the priority would be within these different contributors to the overall understanding. The 

order in which the results are presented reflects the priority provided by the users. 

Keeping the idea of the large scale of the region in mind, the first question on the survey revolved 

around what information was the most important to the participants when an update on the entire region 

was required (see Table 4). When the different positions within the regional response room were 

compared, it was shown that the Intelligence Officer ranked the importance of the different pieces of 

resource information lower than the DOs. This could be due to the information that is of interest to the 

different positions; because the DO is more concerned with the dispatching of resources, they will be the 

ones to rate these pieces of information as more important. 
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'^RegiSKSliInformation Personal Ranking Overall Ranking 

Non actioned fires 7.0 6.9 

Weather 7.0 6.7 

New fire arrivals within x time 6.9 6.6 

General hazard 6.9 6.5 

Fire priority 6.8 6.4 

Number of active fires 6.2 6.1 

Aircraft availability 4.9 5.9 

Number of open incidents 6.6 6.0 

Outstanding resource requests 4.3 5.6 

Crew availability 4.9 5.6 

Resource status 4.3 5.3 

Table 4. Regional information ranking. 
All numbers are averages where a higher number indicates a high preference. 

The participants were then asked what information they would use when an update on the current 

situation was required after they had been away from the room for any amount of time. The pieces of 

information were rated higher on level of importance for the Duty Officers (DO), when the results from 

the DOs were compared to the results from the Intelligence Officers. The two areas where this was the 

clearest were in the case of aircraft and resource locations; this is due to the pieces of information that 

each of these individuals are responsible for. The DO's position relates more closely to the dispatch of 

resources to a fire while Intelligence works more closely with the weather and hazard information related 

to a fire. Regardless of these differences, the ranking order of each of the pieces of information is very 

similar for what information an individual team member is looking for when they have been away from 

the room for any amount of time (see Table 5). 
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Update Information K|irlWi|RantaS|i Overall Ranking 
Ipfjjlgip0j|f|p|Sg|! 

Number of fires 7.0 6.6 

Weather 6.2 6.5 

Aircraft locations 4.7 5.8 

Resources in motion 4.8 5.7 

Ranking of fires 6.1 5.4 

Crew locations 4.4 4.9 

Outstanding Resource Request 3.7 4.8 

Table 5. Update information ranking. 
AH numbers are averages where the higher number indicates a higher preference. 

Fire Information Personal Ranking Overall Ranking 

Fire behaviour 7.0 7.0 

Weather 7.0 6.6 

Size of fire 6.4 6.5 

Values at risk 6.7 6.3 

Current fire status 6.4 6.2 

Fire priority 6.2 5.9 

Fire location 5.8 5.7 

Resources assigned 5.2 5.4 

Responding personnel 5.0 5.2 

Response objective 5.1 4.9 

Fire number 4.8 4.6 

Table 6. Fire information ranking. 
All numbers are averages where a higher number indivates a higher preference. 

The participants were then asked to rate the pieces of information that were the most important to 

their role when an update was required on a specific fire (see Table 6). The pieces located on the lower 

end of the rating scale were placed there because these pieces of information do not always relate to every 
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fire that is on the board, while the other pieces are strong factors in planning the response objective for 

every active fire. 

The information that was related to an update on a specific crew was rated lower than the rest of the 

pieces of information provided throughout the rest of the survey (see Table 7). In all the scenarios, 

information revolving around crew and crew placement were rated on the lower end of the scale. The 

members of the response team were mostly concerned about the hazards presented by the fires that are 

currently burning; this helps them to decide the plan of action in response to the fire and then choose what 

resources to send in response. Specific information on crew was stated in comments on the survey to be 

more important to the sector response offices, not as much on the regional level of command. 

Crew Information Personal Ranking Overall Ranking 

Crew type 4.6 5.2 

Crew availability 3.9 5.0 

Last days off 2.9 4.3 

Current function on fire 2.6 3.7 

Crew name 2.6 3.2 

Crew members 1.6 2.9 

Table 7. Crew information ranking. 
All numbers are averages where a higher number indicates a higher preference. 

When asked what information was required when wanting an update on the resources on a fire, the 

crew information was ranked a little higher for the first time (see Table 8). The lowest ranked pieces of 

information are ones that would be of most interest to the sector response offices, as they are responsible 

for equipping and keeping track of the crews that are being dispatched to the fires. 
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Fire Resource Information' Personal Ranking ~ 
W* "" 

< . .Overall Ranking 
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Incident Management Team 5.9 6.0 

Aircraft assigned 4.8 5.8 

Total number of personnel 4.4 5.3 

Type of crews on fire 4.6 5.2 

Number of crews on fire 4.4 5.1 

Suppression Equipment 3.0 4.4 

Table 8. Fire resource information ranking. 
All numbers are averages where a higher number indicates a higher preference. 

The overall outcome of this survey was the ranking of the pieces of information that are important 

to the participants and their fellow members of the response team. The results presented a usable list that 

was able to dictate which pieces of information should be more prominent, and which pieces could be 

placed deeper within the design. The order of the items on the list was dictated by the average rating of 

each item overall as it compared to the personal rating. The items that were ranked as high were above the 

neutral zone which was decided as a ranking of 5 or higher. The information that was labeled as most 

important was information that was consistently ranked high across the positions within the team. This 

list helped in the development of a design that will address the user's needs and requirements from an 

integrated information system. By analyzing what information is the most important to the decision 

making process within certain scenarios, a system that accommodates these processes can be developed to 

assist the user in making important decisions within the forest fire response environment. 
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5. DESIGN 

5.1. Description of Initial Designs 

5.1.1. Development Process 

The combination of all of the information collection processes and the study of different 

information displays resulted in the development of the final design. FUSE, the Fire Update Support 

Engine, is a system that is intended to integrate all of the currently separate information systems into one 

efficient and effective design. As all of the information was spread out across the regional response room, 

it was the intention that this system would reduce the time spent on information collection, improve the 

updating process, and facilitate information communication amongst users. 

The initial steps of the design development for this study included gathering the information 

provided by the forest fire response team through discussions, observations, the sorting activity, and the 

survey, all of which were taken into account. These information-gathering activities were able to provide 

insight into what types of information presentation were best suited for the users and where they look to 

collect information when making a decision. The information that was included in the designs in the end 

was determined by the results of the information survey (see how each design addresses the survey results 

in Table 9). The level on which certain pieces of information were located within the design was decided 

based on the survey results as well as the allowances of a chosen design. 

To explore a variety of options for visuals and information display approaches, multiple design 

layouts were developed. In the end, five design layouts were chosen to represent the different information 

approaches presented in initial sketches and designs. Below is a description of each design and the 

approach taken by each to display all the valuable information within the response room and presenting it 

to the users in an effective way. 
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Map Based FUSE Dashboard FUSE j Layered FUSE ; Subway FUSE Time Display FUSE 

Information to provide an update on the current situation. , ' - - y 7 ft" ' •* f t 

Number of 
fires 

Displayed in the 
fire menu. Opened 
by clicking the 
arrow on the left 
hand side of the 
screen. 

Always located within 
the inset map on the 
bottom right hand 
corner of the screen. 

Located within the 
fire window. Opened 
through selecting fire 
icon. 

Located on the right 
hand side of the 
screen. 

Displayed in the 
center of the image 
on the screen. 

Weather There is no 
information related 
to weather within 
this design. 

The weather layer 
may be turned on 
through selecting the 
weather icon on the 
left hand side of the 
screen. 

There is no 
information related to 
weather within this 
design. 

There is no 
information related 
to weather within 
this design. 

Located in the top 
left hand corner of 
the screen. 

Aircraft 
location 

Aircraft are always 
displayed in their 
current location on 
the map. 

Aircraft are always 
displayed in their 
current location on 
the map. 

Displayed within the 
aircraft window. 
Opened through 
selecting aircraft 
icon. 

Select the related 
fire, then the desired 
aircraft to display 
actual location. 

Select the related 
sector, fire number, 
then desired aircraft 
for details. 

Resources in 
motion 

Resources are 
always displayed 
in their current 
location on the 
map. 

Resources are 
always displayed in 
their current location 
on the map. 

There is no 
information related to 
the resources in 
motion within this 
design. 

Displayed on the 
relative fire lines. 

There is no 
information related 
to resources in 
motion within this 
design. 

Ranking of 
fires 

Presented on the 
fire list in order of 
priority. 

There is no 
information related to 
the ranking of fires 
within this design. 

Displayed within the 
fire window. 

Located on the right 
hand side of the 
screen. 

There is no 
information related 
to the ranking of 
fires within this 
design. 

Table 9. Application of information survey to the preliminary designs. 
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Map Based FUSE Dashboard FUSE Layered FUSE Subway FUSE Time Display FUSE 

Information related to a specific fire. < 
* * f * 

Fire 
behaviour 

Found by 
selecting the fire 
icon on the map or 
fire number on the 
fire list. The 
window will 
display the current 
behaviour of the 
fire. 

Found through 
selecting the fire icon 
on the map. This will 
display further details 
in the top right hand 
comer of the screen. 

Displayed within the 
detailed fire window. 
Opened through 
selecting the desired 
fire number. 

Select fire line, then 
the fire number to 
display the details of 
the fire. 

Select the related 
sector, then fire 
number for more 
details. 

Size of fire Found by 
selecting the fire 
icon on the map or 
fire number on the 
fire list. The 
window will 
display the current 
size of the fire. 

Found through 
selecting the fire icon 
on the map. This will 
display further details 
in the information 
window, located in the 
top right hand corner 
of the screen. 

Displayed within the 
detailed fire window. 
Opened through 
selecting the desired 
fire number. 

Select fire line, then 
the fire number to 
display the details of 
the fire. 

Select the related 
sector, then fire 
number for more 
details. 

Fire location Fire icons are 
always displayed 
in their current 
location on the 
map. 

Fire icons are always 
displayed in their 
current location on the 
map. 

Displayed within the 
detailed fire window. 
Opened through 
selecting the desired 
fire number. 

Select fire line, then 
the fire number to 
display the details of 
the fire. 

Select the related 
sector, then fire 
number for more 
details. 

Resources 
assigned 

Resources are 
always displayed 
in their current 
location on the 
map. 

Resources are always 
displayed in their 
current location on the 
map. 

Displayed within the 
detailed fire window. 
Opened through 
selecting the desired 
fire number. 

View on the main 
map. Select fire line 
for more details. 

Select the related 
sector, then fire 
number for more 
details. 

Table 9. Application of information survey to the preliminary designs. 
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Map Based FUSE Dashboard FUSE Layered FUSE Subway FUSE Time Display FUSE 

JnformatiSffi 
i 

®pjSviaî aniiĵ it Sr^fjSSififfiirewftSI r *-
: ' -' 

Crew type Found through 
selecting the crew 
icon on the map or 
the crew name on 
the crew list. 

Found through 
selecting the crew 
icon on the map. 

Available within the 
crew window. 
Opened through 
selecting the crew 
icon. 

Select fire line, 
then the crew 
name to display 
the details of the 
crew. 

Select the related 
sector, fire number, 
then desired crew for 
details. 

Crew 
availability 

Displayed within 
the crew menu. 
Opened through 
selecting the arrow 
on the right hand 
side of the screen. 

Shown to the user in 
the information 
window when fully 
zoomed out on the 
map. 

Available within the 
crew window. 
Opened through 
selecting the crew 
icon. 

There is no 
information related 
to the percentage 
of available crew 
within this design. 

Displayed in the 
center of the image 
on the screen. 

Information ojprovide an updat 
i|g«!g|I|p§j 

e on the situation with nthe region 
. ' •«» mr'x.i. 

New fires Found on the fire 
list. Found through 
selecting the arrow 
on the left hand 
side of the screen. 

There is no alert as to 
new fires within this 
design. 

Displayed in the fire 
menu. Opened by 
clicking the arrow on 
the left hand side of 
the screen. 

List of fires is 
displayed on the 
right hand side of 
the screen. 

There is no alert as 
to new fires within 
this design. 

New fire 
arrivals 
within x time 

The timeline is 
opened through 
selecting the arrow 
on the bottom of 
the screen. 

There is no timeline 
feature within this 
design. 

The timeline is 
located on the left 
hand side of the 
screen. 

There is no 
timeline feature 
within this design. 

Timeline located on 
the bottom right hand 
side of the screen. 

Aircraft 
availability 

Displayed within 
the aircraft menu. 
Opened through 
selecting the arrow 
located at the top 
of the screen. 

Shown to the user in 
the information 
window when fully 
zoomed out on the 
map. 

Displayed within the 
aircraft window. 
Opened through 
selecting aircraft 
icon. 

There is no 
information related 
to weather within 
this design. 

Displayed in the 
center of the image 
on the screen. 

Number of 
open 
incidents 

Located within the 
fire list. The 
incidents are 
displayed in a 
different colour 
from the active 
fires. 

Available to the user 
in the information 
window when fully 
zoomed out on the 
map. 

Displayed within the 
fire window. Opened 
through selecting fire 
icon. 

There is no 
information related 
to the percentage 
of available aircraft 
within this design. 

Displayed in the 
center of the image 
on the screen. 

Table 9. Application of information survey to the preliminary designs. 
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5.1.2. FUSE: Map Based 
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Figure 8. Main screen of Map Based FUSE design. 

The Map Based layout of the FUSE design was based around the displays used within the regional 

response rooms at the time of this study. The overall design was based around a map background with 

icons representing the location of fires, crew, and aircraft. On the main screen (see Figure 8) resources 

and fires are placed on the map based on their location within the region. The resources that have been 

assigned a specific fire are displayed next to the relevant fire icon; this was done to support an 

understanding of what resources have been applied to certain response objectives. All of these icons are 

selectable and, when selected, display further information related to that item. There is an arrow on each 

side of the screen, each opening a side bar with further information on a different set of information (for 

further details see Appendix C. 1 .)• 

All of the information presented on the main screen of this design was intended to present the user 

with a general idea of the current situation across the region. This display of the information relates to the 
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study of ecological interface design as it provides the information required to support decision making 

within the complex environment. The different levels of information are present to prevent confusion 

when focusing on one area of the response objective as well as allowing the user to collect more detailed 

information easily should the need arise. This approach to the design followed the guidelines within 

information design and situational awareness. The information that should be presented within the 

designs was determined by the information survey. 

The menu located on the bottom of the Map Based FUSE screen holds the timeline feature. Every 

time a change is made to an aircraft, crew, or fire a new block is added to the timeline. If the user would 

like to see what has happened at any time they can select the desired period by clicking and dragging 

between the desired time intervals on the timeline. Once the desired period has been selected, a window 

appears on the screen with more detailed information regarding what has happened within the region 

within that specific period. Descriptions of changes made to availability, dispatch of aircraft, and the 

report of new fires, are all examples of the information that could be displayed within this window. 

The timeline tool was not in place within the regional response rooms at the time of this study. The 

idea for this tool stemmed from the research leading up to the design development stages, mainly within 

the ethnographic observation stage. The goal of this tool was to reduce the amount of time that was 

required to get caught up on detailed updates, as well as the interruptions that this process sometimes 

includes. This tool will allow the user to get caught up on the information that is important to their 

interests and continue as required without distracting other team members or taking too much time away 

from the response to forest fires. 

The Map Based FUSE display was intended to be used in the same way that the maps are currently 

being used within the response rooms. This design will keep the process familiar for the users as their 

current Dispatch display works in a similar way. This design is different from Dispatch in that it has more 

information built into the system; Dispatch does not display the location of any crew or any overall 

listings related to resource availability. There are also different features that were developed, such as the 

timeline, to accommodate the requests and suggestions of the response team members that were 



discovered and observed in the previous research. The addition of these tools and ways to visualize the 

information was intended to support the further development of the level of situational awareness and 

decision making abilities within the regional response rooms. 

5.1.3. FUSE: Dashboard 
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Figure 9. Main screen of Dashboard FUSE design. 

The Dashboard FUSE design takes the idea of the map display a little further with displaying 

different levels of information simultaneously with the overall spatial display. This display was based on 

the maps that are currently present within the regional response rooms. The screen is made up of three 
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windows, each displaying different levels of the information simultaneously (see Figure 9). The user can 

manipulate the three windows on the screen to gather different levels of information on the current 

situation (for full details see Appendix C.2.). 

The layout of the information into three different information windows was intended to address any 

concerns around having too much information in one location. Having a large amount of information in 

one area of the screen can cause confusion or misunderstandings related to what the current situation is 

with the forest fires and the response objectives. The three different windows allow the user to use one, 

two, or all three of the windows simultaneously to develop a stronger sense of situational awareness. The 

maps can be customized based on what information they are displaying concerning fires and resources. 

The user is able to turn the different layers of information on and off. This will allow for the information 

to be clarified based on the user's role and objective. 

The window located in the top right hand comer provides the user with details on all of the 

information displayed within the borders of the main screen. The level of detail within this window 

depends on the zoom level the user has chosen for the main map. 

The third information window located in the bottom right hand corner of the screen contains a static 

map of the region. The purpose of this map is to ensure that the users are always able to see the big 

picture, or the overall situation within the region at that time, further supporting the development of 

situational awareness. This window will tell the user how many fires are currently burning across the 

region. 

The purpose of the Dashboard FUSE design was to show as much information at one time as 

possible without creating confusion for the user. With this display the user can simultaneously access 

different levels of information regarding the current forest fire situation. This display also allows for 

multiple users from different positions to use the system at the same time, as everyone may be looking for 

different information. This design was intended to use ecological interface design principles by gathering 

all of the required information to support proper decision making within the complex environment of the 

response rooms. 



5.1.4. FUSE: Layers 

The Layers FUSE design takes on more of a widget style design. The main layout of this design 

revolves around the need for constant access to all of the information while maintaining easy 

maneuverability. The layout of the design allows access to all four main information systems: the Daily 

Fire Operating Support System (DFOSS), the Personnel Information Management System (PIMS), the 

Aircraft Information Management System (ACIMS), and Dispatch (see Figure 10). The intent of this 

design is to provide fingertip access to the lists of information that are related to resources throughout the 

region (for full details see Appendix C.3.). 

Fire Menu Crew Menu 

Timeline Access 

Dispatch Access 

Aircraft Menu 

Figure 10. Main screen of the Layers FUSE design. 

The Layers FUSE design was intended to bring all the information together into one location. This 

design allowed for easy access to all of the information that is used on a day-to-day basis within the 

response room. This design also gives the user direct access to the related databases should finer detail be 
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required, saving the user from having to take the time to open each database separately. The Layers FUSE 

design has been presented with the intention of making the information quick and easy to access under 

any circumstance. 

5.1.5. FUSE: Subway 

The first of the information visualization approaches to the design was the Subway FUSE design 

(see Figure 11). This design was inspired by the subway maps in London, England and Toronto, Ontario. 

When developing the different layout options, it was of interest to the study to see what the reaction 

would be to a visual design that would be unique to the current processes within the regional response 

rooms. The goal of this design was to present the information in a primarily visual way, reducing the 

amount of text and clutter that can be present in the current processes within the regional response rooms 

(for full details see Appendix C.4.). 

Grouping all of the information related to one fire in one location was intended to assist the user in 

developing an idea of the situation within the environment of that fire. This information presentation was 

important to show the user which resources and pieces of information were related to the selected fire by 

gathering all the information into one location. 

The overall goal of this display was to gather all of the information in one place in a way that 

brings a level of simplicity to the design. There are instances where there can be large numbers of fires in 

one area; visually this can be confusing and disorienting. By using information visualization to approach 

the data in a mainly visual and abstract manner, it can become easier to absorb the information in a short 

amount of time. Showing information in an abstract form can assist in making connections between 

different pieces of information and reduce the clutter and complexity of the final information display. 
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Figure 11. Main screen of Subway FUSE design. 

The Subway Map FUSE design was intended to assist in developing situational awareness at a 

quick glance instead of having to sort through cluttered information which is displayed with text over a 

more visual form. The intent was for the user to be able to see what was happening with each fire quickly, 

on the main screen, without having to go deeper unless the situation requires. 

5.1.6. FUSE: Time Display 

The Time Display FUSE design (see Figure 12) grew from the previous subway map inspired 

design and works in a similar way. The differences between the displays are the complete removal of the 

map and the meaning behind the lines. While in the subway map inspired design the lines roughly 
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indicated where the fire was located and the route the resources took to get to it, within the Time Display 

FUSE design the lines represent the amount time that a fire has been burning. The goal of this design was 

to create a completely visual sense of the information. This design removes as much text as possible as 

well as the spatial sense of the information. The goal was to see the value of the map within the processes 

and to see if the pure raw information would be enough for the users to use to make an effective decision. 

Weather Menu 

Sector Line 

Information Window 

Timeline Access 

Figure 12. Main screen of the Time Display FUSE design. 

On the main screen there is a link to the weather information, on the top left hand corner of the 

main screen. The weather window, when opened, displays the current weather, the predicted weather for 

the week and the lightning screen. The weather information can be used by the regional response team to 
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assess potential areas of hazard throughout the region, showing them where potential fires may start 

burning and where there is potential for already burning fires to get out of control. This information can 

support the user when a decision needs to be made about changing the location of some of the resources 

or the changing the status of certain fires. 

The user is able to view what has happened within a certain period of time by selecting the clock 

icon on the bottom right hand corner of the main screen; doing this will expand the timeline menu. All the 

blocks on the timeline represent changes that have happened throughout the day, whether to a fire, 

aircraft, or crew. The user can then select a certain period of time in which they would like some more 

specific information on the changes that have happened. They can do this by clicking and dragging in 

between the desired time intervals. Once the period has been selected then the fires that have had changes 

made to them (through fire, aircraft, or crew) will be highlighted. 

The abstract approach to this display was intended to show as much information as visually and 

simply as possible. The line length, which represents time here, can hold many different possibilities for 

potential meanings to the users; there could be a more direct meaning from which the users could derive 

more benefit. This design is intended to show all of the fires as related to the different sectors of the 

region. This will help the user to see the number of fires that are burning and the priority levels of each 

one. One of the main goals of this design was to observe the reaction to the application of information 

visualization and the complete removal of the map from within the design. This design was intended to 

show the study what level of importance was placed on the map and the spatial awareness it provided. 

5.2. Design Selection Survey 

5.2.1. Results of Survey 

The intent of the design selection survey was to narrow down which of the preliminary designs or 

features within the designs were preferred by the participants, as they compare to the current processes 

within the regional response rooms. The goal was to ensure that the designs were practical applications of 

the suggestions and acceptable presentations of the information that is used every day for forest fire 



response. The participants in this activity were asked to describe their opinions of each of the five designs 

that were presented to them (see Table 10 for breakdown of comments). The decision as to which designs 

would be developed for the final round of testing would be based on a consistent ranking at the top of the 

scale and the qualitative results of the comments that were related to each of the designs. 

Design Positive Negative 

Map Based FUSE • Timeline feature 

• Having all the information in one 
location 

• Visual layout of the information 

• Ease of finding information 

• Overall simplicity 

Dashboard FUSE • Large map for information display 

• The ability to manipulate the map 

• Variety of information being shown to 
users 

• Fingertip access to the information 

• Screen was too cluttered 

Layers FUSE • Preferred having all the information in 
one location 

• Less intuitive information layout 

• No map for spatial awareness 

• Prefer a more visual presentation 

• Too much text compared to images 

Subway FUSE • Weak map for spatial awareness 

• Confusing visual layout 

• Difficult to read the information 

Time Display FUSE • No map for spatial awareness 

• Confusing visual layout 

Table 10. Breakdown of comments related to the design. 

When the participants were asked to comment on the Map Based FUSE design a majority of the 

comments were positive and many of the participants provided different suggestions for further 

improvements. The participants stated that it was good for situational awareness to see where the 

resources were currently located and to see that the design was a one stop location for information 

regarding resources and fires. The Dashboard FUSE design was also well received by the participants of 

this activity. The participants mentioned that the maps assisted in understanding the context in which the 

64 



information is being shown. The purpose of the inset map was not always clear to the participants; 

however, one of the participants realized its value in maintaining the focus on the big picture rather than 

getting too focused on the smaller variables within the region. 

When it came to the comments related to the Layers FUSE design the participants were less 

enthusiastic. The lack of a map was the biggest comment about this version of the design. Even though 

the design was developed with access to the Dispatch database the users felt that the lack of an immediate 

spatial view of all the resources was a negative quality in this design. Many of the participants stated their 

approval on having all of the information in one location but would have preferred to have the 

information presented to them in a more visual way; there was too much text compared to images within 

this design. 

The Subway and Time Display FUSE designs were the most negatively received of all five of the 

preliminary designs. The main concern with these two designs was the fact that there was no strong map 

in either one. Many of the comments showed that there was a variety of understandings on what 

information was being presented on each of these displays. The participants did not find the same level of 

situational awareness or intuitive response abilities within these designs as they found in the previous 

three. 

, Design Mean Score Median 

Dashboard FUSE 1.6 1 

Map Based FUSE 1.7 2 

Layers FUSE 2.8 3 

Subway FUSE 4.3 4 

Time Display FUSE 4.7 5 

Table 11. Final rating of each of the preliminary designs. 
Numbers are based on a preference scale from 1 to 5,1 being more preferred and 5 being least preferred. 
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The final question in the survey asked the participants to rank the different designs in order of their 

preference (1 being most preferable and 5 being least preferable, see Table 11 for final rating of each 

design). The ranking of the designs was consistent with the reactions that were described within the 

separate questions related to the individual designs. 

All of the results within this activity showed what information and what features were important to 

the potential users of this system. The value that was intended to be present within the designs where 

information was presented in a more abstract way, the Subway FUSE design and the Time Display FUSE 

design, was not always clear to the participants of this activity. Not understanding the information being 

presented within the design can lead to the disintegration of a clear idea on how the design will assist the 

participant in their day to day activities. There was, however, an overwhelming positive response as the 

results related to the designs where the information surrounded a map: the Map Based FUSE design and 

the Dashboard FUSE design. Having all the information related to forest fire response integrated into one 

location on a map was one of the main features to which the participants responded positively. In many 

cases where a participant would not support the overall design, different features would be commented on 

as preferable. These features, most frequently the timeline feature, were made known as being preferable 

within the designs. When these features were mentioned they were noted as something that the 

participants would like to see in the final design. 

All of the results from this survey assisted in developing a better understanding regarding what 

information and features were of interest to the participants of the survey, and which resulted in 

confusion. The results of this survey, in combination with the information survey results, developed a 

framework within which the final designs could be developed. 
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6. FINAL DESIGN AND TESTING 

6.1. Final Design Development 

Considering the results of the design selection survey, two design prototypes were developed for 

the final round of testing. The decision to develop two designs came from an interest in comparing the 

ease of interaction with each of the designs. Having the users interact with the two designs showed what 

was more natural for each user when it came to the level of intuitive response they could achieve when 

interacting with each of the designs. 

The final two designs are based around the Map Based FUSE design and the Subway FUSE design. 

The Map Based FUSE was chosen based on its high ranking throughout the previous activity. The 

comments concerning the Map Based FUSE design were positive and were accompanied by suggestions 

on how to further improve the design for the purposes of testing. The Subway FUSE design was ranked 

fourth on the final ranking scale of the survey. This design was developed to observe the reaction to a new 

way of displaying the information within the response room. There were consistent comments within the 

survey results which mentioned confusion about the information that was being shown within the design. 

It was thought that if the users were given the opportunity to interact with the design then they could 

develop a better understanding and appreciation for the way that the information was displayed within the 

Subway FUSE design. 

Both of the designs were developed in a way that would accommodate the needs and suggestions 

brought forward through the results of both surveys (see Table 12). The two designs became the Full Map 

and the Inset Map design. 
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Full Map FUSE Inset Map FUSE 

Information to provi de an update on the situation.* " . - t /"VW I 5- *- f 
i . * ' -v 

Number of fires Always displayed in the top nght hand corner of 
the screen. 

Always located within the inset map on the bottom 
right hand corner of the screen. 

Weather Found through selecting the weather icon on the 
right hand side of the screen. 

Found through selecting the weather icon on the 
right hand side of the screen. 

Aircraft location Found through selecting the aircraft icon on the 
right hand side of the screen. 

Aircraft are always displayed in their current 
location on the map. 

Resources in motion Found through selecting the aircraft or crew icons 
on the right hand side of the screen. 

Resources are always displayed in their current 
location on the map. 

Ranking of fires Found through selecting the fire icon on the right 
hand side of the screen. 

Opened through selecting the fire icon on the right 
hand side of the screen. 

Information related to a specific fire. ffjjjg 1 , * " <•"" . . * 1 
Fire behaviour Found by selecting the fire icon on the map or fire 

number on the fire list. The window will display 
details on the desired fire. 

Displayed through the colour intensity of the icon. 
Also displayed within the fire list. 

Size of fire Found by selecting the fire icon on the map or fire 
number on the fire list. The window will display 
details on the desired fire. 

Displayed within the fire list. 

Fire location Fire icons are always displayed in their location on 
the map. 

Fire icons are always displayed in their current 
location on the map. 

Resources assigned Found through selecting the aircraft or crew icons 
on the right hand side of the screen. 

Resources are always displayed in their current 
location on the map. 

Information to prov 
Ml'*' *» t " 

de an update on specific crew 
1 

Crew type Found through selecting the crew icon on the right 
hand side of the screen. 

Opened by selecting the crew icon on the right 
hand side of the screen. 

Crew availability There is no information related to the percentage 
of crews available within this design. 

Displayed within the overview menu which can be 
opened through selecting the arrow icon on the 
right hand side of the screen. 

BlSilllSI de an update on the situation within the regiqiil mMMNMINV* • *• iwedewtiTOHesw# 
New fires Always displayed in the top nght hand corner of 

the screen. 
Always located within the inset map on the bottom 
right hand corner of the screen. 

New fire arrivals 
within x time 

The timeline is opened through selecting the clock 
icon on the right hand side of the screen. 

The timeline is opened through selecting the clock 
icon on the right hand side of the screen. 

Aircraft availability There is no information related to the percentage 
of aircraft available in this design. 

Found through the arrow icon on the right side of 
the screen. 

Number of open 
incidents 

Always displayed in the top right hand corner of 
the screen. 

Always displayed in the top right hand corner of 
the screen. 

Table 12. Application of the information survey to the final designs. 
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6.1.1. Full Map Design 

The Full Map design (see Figure 13) was developed by incorporating many of the features from the 

Subway FUSE design and combining the comments and suggestions from the design selection survey. 

The comments regarding the layout of the design and the accessibility of the information were considered 

in order to accommodate the needs of the potential users. 
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Figure 13. Main screen of Full Map FUSE design. 

The introduction of the stronger map to this design was required based on the comments within the 

previous survey. Few participants supported the removal of the map and the spatial awareness that it 

provides to the users. Some participants mentioned that the map was important to show the users where 

the fire was in connection to values, road access points, and potential landing areas for the aircraft. None 

of this information was included within the preliminary development of these designs, so without the map 

the user was presented with an incomplete set of information which did not support their decisions and 

information collection process. 
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The Full Map design was developed with the intention of gathering all of the information required 

to respond to the forest fires being managed within the room while taking a slightly different approach to 

how the information was grouped and presented. The intent was to take a less is more approach and keep 

the information being displayed as informative but minimalist. The presentation of the fire information 

used the layout of the Subway FUSE design (see Figure 14). This form of visualization was used to see 

how the participants would interact with an information presentation that was different from their current 

process (for full details see Appendix E.l.). 

Figure 14. Fire information window in the Full Map FUSE design. 

6.1.2. Inset Map Design 

The Inset Map design (see Figure 15 was developed based on the features that were present within 

the Map Dashboard FUSE design. The comments and suggestions that were provided by the participants 

through the design selection surveys were considered when deciding what features were to be used and 
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changed within the design. The menu style presentation of the information remains true to the Dashboard 

FUSE design (see Figure 16 for presentation of fire information). 

Main Map Menu List 
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Figure 15. Main screen of Inset Map FUSE design. 

The Inset Map design was developed with the intention of gathering all of the information related 

to forest fire response into one location. The small windows within the design were developed in a way 

that would allow for multiple pieces of information to be displayed at one time to the user. This 

combination of displays was intended to assist the user by having all of the information that was required 

to make a decision at their fingertips and visible within one screen. The combination of information 

windows allowed for the possibility for multiple users to gather information from the display at one time, 
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allowing for a wider sense of situational awareness throughout the team. The display and layout of this 

design was based around the information that was displayed within the regional response rooms at the 

time of this study (for full details see Appendix E.2.). 
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Figure 16. Fire detail window in the Inset Map FUSE design. 

6.2. Evaluation of the Designs 

6.2.1. Testing Results 

The results of the testing were based on the observations made throughout the individual 

interactions with each of the designs. The way in which each of the participants reacted to each of the 

tasks was observed and recorded. The time taken to complete each task was also recorded throughout the 

testing sessions. When the time results were analyzed and compared there was no consistency in what the 

times were showing. No strong relationships could be developed between the times and the performance 

while using either of the designs. Therefore, all of the time results were left out of the final analysis of the 

final designs. 
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Each of the tasks that were completed by the different users was analyzed based on the number of 

errors that the participant made throughout the task, and whether the participant arrived at the correct 

answer to the provided question. Each of the participants, for each of the tasks, was labeled as efficient 

and effective (provided the correct answer with no errors), inefficient but effective (provided the correct 

answer but made errors on the way), or inefficient and ineffective (provided an incorrect answer and 

made errors on the way). The results for each of the designs were consistently comparable to one another, 

providing a better insight as to which design was more user friendly and intuitive (Table 13 for 

comparison of the results). 

Mg>* 

Resource alert status 2 6 

Location of aircraft 0 0 

Current fire status 7 1 

Number of burning fires 5 6 

Changes with given time 1 6 

Resources on a fire 0 2 

Totals 15 21 

Table 13. Testing results for final designs. 
Tasks are based on the questions presented to the participants throughout the testing of each design. The numbers 

represent the number of errors within the different tasks for each of the designs. 

The testing results showed that the participants were able to locate information regarding different 

fires, location of resources, and the status of those resources with limited difficulty and errors. Any errors 

that were made in the process of answering resource and fire related questions were generally due to 

trying to understand the information that was present within the design, or understanding what 

information the task required. There were some errors that were made due to the nature of the wording of 

the question. For example, in a task presented within the Full Map design, the question begins by 

referring to the number of fires coming into the room and the question then moves on to mention that 
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some of the crew may need a change of alert and asks how many crew are currently on yellow alert. The 

errors that were created in response to this task were generally due to the participants focusing on the 

number of fires first and then going to the crew list to find how many were on yellow alert. Overall, the 

questions where the participants were asked to look within the menus for information were met with a 

high level of effectiveness and efficiency (see full results tables in Appendix F). 

Considering the results of the comparable tasks within the tests, the participants had more difficulty 

with the Inset Map design when it came to finding information. This was decided based on the number of 

participants that were effective and efficient concerning the response as opposed to those who were 

ineffective and inefficient in their response. The explanation as to where the participants found the 

designs to be valuable or problematic was intended to be found within the results of the questionnaire. 

6.2.2. Questionnaire Results 

The questionnaire was filled out by each of the participants upon the completion of the testing of 

both designs. The questions were based around their ease of understanding and maneuvering through the 

design, their opinion on the comparison between the designs and their current processes, and their 

opinions on the design both positive and negative. Many of the questions asked the participants to rank 

their opinion on a scale of 1 to 7 (1 being the most negative while 7 was the most positive, on that 

question). When the two designs were compared, the Full Map design presented a few more challenges. 

The participants mentioned that the presentation of the information was confusing and they did not 

support the application of the design. The overall opinion of the Full Map design was that there was a 

little more hesitation in reading the data as compared to the Inset Map design (see Table 14 for response 

breakdown). 
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Ease of understanding the displayed 
information. 

- Average Rating: 6.1 

- Median: 6 

- Like the more visual information. 

- More immediate information regarding 
the current situation. 

- "Wasn't sure about the relationship 
between the fires on the large map 
and the fires on the inset map" 

- Average rating: 5.0 

- Median: 5 

- Prefer the visual of the Inset Map. 

- "Not as much information available on 
the default display for the Full Map 
map." 

Ease of finding information. - Average Rating: 6.1 

- Median: 6 

- More immediate information for the 
user. 

- Inset Map design was easier to 
manipulate. 

- Average Rating: 5.6 

- Median: 5 

- Process is straight forward. It is easy 
to determine when you have made an 
error and how you can fix it. 

Potential support in maintaining 
situational awareness. 

- Average Rating: 6.3 

- Median: 6 

- Inset Map does a better job due to the 
default information shown on the map. 

- Timeline allows for filling of the gaps if 
attention is drawn away from 
monitoring the current situation. 

- Average Rating: 5.6 
- Median: 6 

- Prefer the Inset Map design. 

Suggested changes to the designs. - Colour for fire conditions, rather than 
intensity. 

- Add a legend for icons. 

- Colour code the dots. 

- Add a legend for information. 

- Not in favor of the line design for the 
fire information. 

- Would like more information on the 
default map display. 

Where did you have difficulty with the 
system? 

- Initial confusion regarding the number 
of fires shown. 

- Could use a legend to better describe 
the icons. 

- Slightly harder to get a quick 
summary. 

- Not a fan of the format for resource 
displays. 

- Understanding what the lines meant. 

How did the interaction with the proposed 
designs compare with your experience 
with current processes? Please rate and 
explain. 

- Average Rating: 5.9 

- Median: 6 

- Everything is in one location. 

- Inset Map design had an easier flow. 

- Average Rating: 5.3 

- Median: 6 

- One stop for information needs. 

- Little more hesitation reading data. 

- "More information in a single view than 
with current systems" 

Would either design be a valuable 
addition to your current system? 

- User friendly and intuitive. 

- "With some minor changes the Inset 
Map design would be a valuable 
addition to the response center for 
improved situational awareness." 

- Like the timeline feature. 

- Would rethink the "line" layout. 

Table 14. Breakdown of questionnaire responses to the two designs. 
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After analyzing all of the opinions expressed through the questionnaire about the designs, it was 

clear that based on this exercise the Inset Map design was the most preferred by the participants. 

Although the Inset Map design came out on top as the most preferred, the Full Map design was close 

behind in the rankings. Overall, the participants expressed that, "with some minor changes the Inset Map 

design would be a valuable addition to the response center for improved situational awareness." 

6.2.3. Overall Testing Results 

When the results from the testing and the questionnaire were compared, each study presented a 

slight preference for one design over the other, each section providing a different design of preference. 

These results could be due to the users expressing their level of comfort with the design rather than then-

actual experience throughout the tasks. Due to the familiarity of the information layout within the Inset 

Map design the users were more likely to express their comfort level with the information rather than 

expressing their performance results which were weaker than that of the Full map design. 

However, as the questionnaire was designed to provide a better understanding of the experiences of 

the participants with each of the designs, it was clear that the overall preference of the participants was 

the Inset Map design. 

The Inset Map design provided the users with more information up front to use when making 

decisions related to the current situation within the region. The participants expressed their interest in 

having the information as close to the surface as possible for it to be of value to them in the decision 

making process. The comments also expressed the fact that the tools that were available within the Inset 

Map design were able to provide much better support when it came to developing and maintaining 

situational awareness as compared to the Full Map design. 

Considering the comments and the observations made throughout both sections of the testing of the 

final design it became clear that the Inset Map design was the best presentation of the information for the 

users and their needs and the goal of this study. The users found the information layout to be intuitive and 
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easy to use, and after a certain amount of time spent getting familiar with the design they found that all of 

the information was easily accessible. 

77 



7. CONCLUSION 

7.1. Overall Outcomes 

The objective of this study was to develop an effective visual design of integrated information 

based on the needs and requirements of forest fire emergency response team members. The visual design 

approach followed studies of ecological interface design, information design, and information 

visualization. The intent was to show that the application of visual information studies to emergency 

response could lead to a design that can facilitate information collection and mitigate loss of situational 

awareness. 

The approach in this thesis started with becoming familiar with the environment of study. The 

researcher conducted focus groups and observations to develop a clear understanding of the information 

flow within it, further evaluate where any problems with information collection occur, and understand the 

potential consequences. All of the participants subsequently sorted all of the information used in their 

everyday process and rank the level of importance of that information to each role and scenario that they 

were provided with. These activities assisted in understanding what information was the most valuable in 

supporting decisions made regularly within that environment. 

This thesis addressed the needs and requirements by developing a detailed concept of a Fire Update 

Support Engine - FUSE. Specifically, the preceding research activities led to developing five alternatives 

of integrating the information in a visual design. The participants then selected two of the designs for a re

design based on their comments and opinions. The final designs were then tested directly with the users, 

providing the research with an understanding as to which design would be the most efficient and effective 

within the environment. 
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The results of the testing showed that the participants preferred having as much information as 

possible available to them within one location as opposed to having to perform actions in order to access 

the information. When it came to the process of information collection and maintaining situational 

awareness, all the participants felt that having the information all located in one place would prove to be 

very beneficial to both their saving time and making their response efforts more effective and efficient. 

The visual presentation of the information was able to display to the users what the current situation 

within the region was, providing them with all of the tools necessary in developing a strong sense of 

situational awareness. 

7.2. Addressing the Problem Statement 

The goal of this study was to address some of the problems associated with complex situations 

within emergency response environments. Specifically, the task of information collection could burden 

users and result in loss of information and situational awareness (see Figure 1) leading to potential 

detrimental outcomes. The proposed solution set out to assist with the information collection process, 

ultimately breaking the link to the consequences of information loss, loss of situational awareness, and 

ultimately preventing the consequential disasters. 

The development of the final design of integrated information involved gathering and organizing 

the information through information architecture, and presenting it in a way that was based on the study 

of information processing. This proposed solution to the research problem was able to assist the users in 

their information collection by having all of the information available to the user in one location. By 

removing the need to collect all the information that was required to support the response objectives, the 

users were able to spend that time and energy observing the situation within the region with the few clicks 

of a button. The information support of this design provides the users with the ability to see the overall 

picture in a range from the entire region down to a specific resource on a fire, allowing them to become 

familiar with the entire situation in as much detail at they require. Having all of this information available 
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for the user allows them to develop of a strong sense of situational awareness through better 

understanding of how their decisions may influence the response objectives in the near future. 

7.3. Contributions 

The result of this study was a design that integrates the information used within the regional 

response rooms when responding to forest fires. According to the comments made within the focus group 

and ethnographic observations, this is the first full integration of the information related to this specific 

environment to date. 

This study provides a thorough empirical investigation into the information flow within the 

complex environment of emergency management. The application of information architecture was able to 

organize the information based on level of importance before placing it into the final design. The multiple 

methods used within this study were able to provide an in-depth description of how information was used 

to make decisions and where it was displayed within the response room. This knowledge assisted in the 

development of an in-depth understanding of what was happening within the present systems and the 

information collection processes within the regional response room. 

7.4. Future Research Opportunities 

The research conducted as part of this thesis shed light on the different areas within the regional 

response room where information sharing and collection can be a problem. These areas can include more 

detailed information sharing within the different resource related databases. There is room to study further 

the dispatch of aircraft, for example, to provide a new formula for the dispatch of aircraft and the 

assigning of different alert statuses. Looking closer into each individual grouping of resources could 

further facilitate the information presentation within the FUSE design. 

The research methodology used for this study was employed in such a way that it can be applied to 

other areas of emergency response for further study. The different areas could include police, municipal 
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fire response, a hospital, or an airport environment. All of these environments require the collection of a 

wide variety of information for making educated decisions in response to their respective emergencies. 

The application of the integrated information design has the potential to facilitate all of the information 

within an emergency response environment and to further reduce the level of complexity within that 

environment. 
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APPENDIX A 

Affinity Diagram 

A.l. Web Sort Implementation Instructions 

Thank you in advance for deciding to participate in this valuable step to my research. As a brief 

introduction, in case you are not already familiar with my work, my research is based around attempting 

to facilitate information communication within the forest fire response room. I have been working with 

the members of the response team at the MNR and gathering information regarding the current processes 

and any areas that are causing any issues. My goal is to integrate all the information that is currently 

located separately throughout the current systems. 

This section of my study requires an understanding of how to gather these research notes into categories. 

This grouping exercise will help me to understand where you see priorities, areas of concern, and areas of 

interest. Here are the instructions on how you can become involved in this study. 

Go to the link: http://websort.net/s/8C96A9/ 

From here follow the instructions on the screen. 

You will be presented with a list of notes. Your task is to gather these notes into groups in a way that 

makes sense to you. Just click and drag the notes onto the large area of the screen. Please try to limit the 

number of notes per category to a 4 or 5 note maximum to allow for very specific groups. 
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Once you have completed the categories please create a title for each one. Choose a title that best 

describes the grouping of notes. 

Once you have grouped all the notes and labeled all the categories, click the "I'm Done!" button. 

Thank you again for participating in this section of my research, your input is very valuable to my work. 

Please be reassured that all the information provided will remain anonymous. If you have any questions, 

concerns, or further input please feel free to contact me at: ehueston@connect.carleton.ca . 
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APPENDIX B 

Information Prioritization Survey 

B.l. Survey Implementation Instructions 

Thank you in advance for deciding to participate in this valuable step to my research. As a brief 

introduction, in case you are not already familiar with my work, my research is based around attempting 

to facilitate information communication within the forest fire response room. I have been working with 

the members of the response team at the MNR and gathering information regarding the current processes 

and any areas that are causing any issues. My goal is to integrate all the information that is currently 

located separately throughout the current systems. 

This section of my study requires an understanding of how information is prioritized within certain 

scenarios. This exercise will help in my understanding of what information is most important to you and 

your team members. Here are the instructions on how to complete this study: 

Go to the link: http://www.surveymonkey.eom/s/KDLMM8S 

From here follow the instructions on the screen and complete the questions honestly. All information 

provided will remain anonymous. 

In the questions you will be presented with a scenario and then a list of information pieces that might be 

used in that scenario. In the answers there are two columns, the first column will allow you to rate the 
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importance of that piece of information to your role, then you can use the second column to rate how 

important you think that piece of information is to your fellow team members. 

Thank you again for participating in this section of my research, your input is very valuable to my work. 

Please be reassured that all the information provided will remain anonymous. If you have any questions, 

concerns, or further input please feel free to contact me at: ehueston@connect.carleton.ca . 

B.2. Survey Questions 

1 - Not Important at all 7 - Very Important 

1. Please state your position with the forest fire response team. 

2. What databases are the most important to your current processes and understanding of the overall fire 

situation? (select all that apply) 

IMIS (Inventory Management Information System) 

Importance to your role: 

Importance to others on your team: 

DFOSS (Daily Fire Operating Support System) 

Importance to your role: 

Importance to others on your team: 

DISPATCH 

Importance to your role: 

Importance to others on your team: 

ACIMS (Aircraft Information Management System) 

Importance to your role: 

Importance to others on your team: 

PIMS (Personnel Information Management System) 

Importance to your role: 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 
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Importance to others on your team: 1 2 3 4 5 6 7 

3. After being away from the response room for any period of time, what is the information that you look 

for to get caught up to the current situation? 

Aircraft locations 

Importance to your role: 

Importance to others on your team: 

Ranking of the fires 

Importance to your role: 

Importance to others on your team: 

Crew locations 

Importance to your role: 

Importance to others on your team: 

Outstanding resource requests 

Importance to your role: 

Importance to others on your team: 

Number of fires 

Importance to your role: 

Importance to others on your team: 

Resources in motion 

Importance to your role: 

Importance to others on your team: 

Weather 

Importance to your role: 

Importance to others on your team: 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 
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3 
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6 

6 
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7 

7 

7 

7 
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7 

7 

7 

7 

7 

7 

7 

7 
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4. If you want an update on a specific fire, what information are you looking for? 

Fire number 

Importance to your role: 1 2 3 4 5 

Importance to others on your team: 1 2 3 4 5 

Location of the fire 

Importance to your role: 1 2 3 4 5 

Importance to others on your team: 1 2 3 4 5 

Current fire status 

Importance to your role: 1 2 3 4 5 

Importance to others on your team: 1 2 3 4 5 

Size of the fire 

Importance to your role: 1 2 3 4 5 

Importance to others on your team: 1 2 3 4 5 

Is there a FAR? 

Importance to your role: 1 2 3 4 5 

Importance to others on your team: 1 2 3 4 5 

Resources assigned 

Importance to your role: 1 2 3 4 5 

Importance to others on your team: 1 2 3 4 5 

What personnel are responding? 

Importance to your role: 1 2 3 4 5 

Importance to others on your team: 1 2 3 4 5 

Response objective 

Importance to your role: 1 2 3 4 5 

Importance to others on your team: 1 2 3 4 5 
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Values at risk 

Importance to your role: 

Importance to others on your team: 

Priority 

Importance to your role: 

Importance to others on your team: 

Weather 

Importance to your role: 

Importance to others on your team: 

Fire behaviour 

Importance to your role: 

Importance to others on your team: 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

5. If you would like an update on a specific crew, what information are you looking for? 

Name of the crew 

Importance to your role: 

Importance to others on your team: 

Crew number 

Importance to your role: 

Importance to others on your team: 

Crew members 

Importance to your role: 

Importance to others on your team: 

Their last days off 

Importance to your role: 

Importance to others on your team: 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 
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4 
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7 

7 
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Current function on a fire 

Importance to your role: 

Importance to others on your team: 

Availability 

Importance to your role: 

Importance to others on your team: 

Crew type 

Importance to your role: 

Importance to others on your team: 

2 3 

2 3 

4 5 

4 5 

6 

6 

7 

7 

2 3 

2 3 

4 5 

4 5 

6 

6 

7 

7 

2 3 

2 3 

4 5 

4 5 

6 

6 

7 

7 

6. If you wanted an update on the resources assigned to a fire, what information are you looking for? 

How many crew? 

Importance to your role: 

Importance to others on your team: 

What type of crews? 

Importance to your role: 

Importance to others on your team: 

Incident management team assigned 

Importance to your role: 

Importance to others on your team: 

Total number of personnel (crew/overhead) 

Importance to your role: 

Importance to others on your team: 

Base camp infrastructure (full/part) 

Importance to your role: 

Importance to others on your team: 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
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3 

3 

3 

3 

3 

3 

3 

3 
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Forest Fire Suppression Equipment (pumps/hose/kits) 

Importance to your role: 1 2 3 4 5 6 7 

Importance to others on your team: 1 2 3 4 5 6 7 

Aircraft assigned 

Importance to your role: 1 2 3 4 5 6 7 

Importance to others on your team: 1 2 3 4 5 6 7 

7. If you wanted an update on what is happening across the region, what information are you looking for? 

How many incidents are open? 

Importance to your role: 1 2 3 4 5 6 7 

Importance to others on your team: 1 2 3 4 5 6 7 

How many active fires? 

Importance to your role: 1 2 3 4 5 6 7 

Importance to others on your team: 1 2 3 4 5 6 7 

What is the priority? 

Importance to your role: 1 2 3 4 5 6 7 

Importance to others on your team: 1 2 3 4 5 6 7 

New fire arrivals within x amount of time 

Importance to your role: 1 2 3 4 5 6 7 

Importance to others on your team: 1 2 3 4 5 6 7 

New fires that are not actioned 

Importance to your role: 1 2 3 4 5 6 7 

Importance to others on your team: 1 2 3 4 5 6 7 

Outstanding resource requests (personnel/aircraft/equipment) 

Importance to your role: 1 2 3 4 5 6 7 

Importance to others on your team: 1 2 3 4 5 6 7 
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Resources (committed/available/etc.) 

Importance to your role: 

Importance to others on your team: 

Crews (types/incident management teams) 

Importance to your role: 

Importance to others on your team: 

Aircraft (helicopters/tankers) 

Importance to your role: 

Importance to others on your team: 

General hazard 

Importance to your role: 

Importance to others on your team: 

Weather 

Importance to your role: 

Importance to others on your team: 



APPENDIX C 

Preliminary Design Layouts 

C.l. FUSE: Map Based Description 

The main screen of the Map Based FUSE design displays the map of the region. All the fires that are 

currently burning or being investigated are located on the map and indicated by the fire icons. The 

resources that are dispatched throughout the region are indicated by the crew and aircraft icons. All the 

icons are situated in the geographical location of the resources on the map. 

IP Fire information can be found through the fire menu. The access point to this menu is located on the 

left hand side of the screen. The list that is displayed indicates the priority order of the fires and incidents 

throughout the region. Prioritization is a decision that can be made by the user through clicking and 

dragging the fire number into the desired order. 

Once a fire number or fire icon is selected the fire detail bubble will open at the geographical location of 

the fire. The fire information bubble displays the fire number, location, size and status. The resources that 

have been assigned to the fire are listed with links to each of their detail windows. There is also a link to 

the fire database, DFOSS, in case further information is required by the user. 

@ Access to the aircraft menu is located at the top of the main screen. The aircraft are meant to be 

displayed with the colour of their alert status. Each of the aircraft numbers can be selected to show more 

information regarding the history of that aircraft. 

The aircraft menu also displays the percentage of aircraft that are available to the response team for 

dispatch. The aircraft that are classified as available are those that have not been dispatched to other fires 

and are not out of province or in for maintenance. 

Once an aircraft number or icon is selected an aircraft bubble will open on the main map at the 

geographical location of the desired aircraft. This information bubble will display the aircraft number, 
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pilot, status, and fire number (if applicable). There is also a link to the aircraft management database, 

ACIMS, in case further information is required by the user. 

© The access point to the crew menu is located on the right hand side of the screen. The crew are meant 

to be displayed with the colour of their alert status. Each of the crew names can be selected to show more 

information regarding the history of that crew. 

The crew menu also displays the percentage of the crews that are available to the response team for 

dispatch. The crew classified as available are those that have not been dispatched to other fires and are not 

out of province or on days off. 

Once a crew name or icon is selected a crew bubble will open on the main map at the geographical 

location of the desired aircraft. This information bubble will display the crew name, type of crew, number 

of days until days off, status, and fire number (if applicable). There is also a link to the crew management 

database, PIMS, in case further information is required by the user. 

© The timeline feature can be accessed on the bottom of the main screen. The timeline displays the 

different changes that have happened concerning crew, aircraft and fires in the region. The changes are 

displayed in the order that they have happened compared to the time that they happened. For more 

detailed information on these different changes the user can select the period of interest by click and 

dragging in between the desired time intervals. The timeline information window will open displaying the 

changes and link to each one so that the user may access further details if they desire. 
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C.I. FUSE: Map Bated 
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C.2. FUSE: Dashboard Description 

The main screen of the Dashboard FUSE design is split up into three different windows to increase 

the amount of information that can be displayed at one time. The main window is the map of the region 

and indicates the location of the fires and resources throughout the region. The user can zoom in on this 

map and customize the information that is displayed by turning the different layers of information on and 

off. 

The window on the bottom right hand side of the screen is the static overview map. This map does not 

allow for zooming as it is intended to keep the user aware of the big picture while they are focusing on the 

details of a fire or resource. The number of fires that is burning throughout the region is displayed on this 

map as well so that the user can find this information quickly. 

The information window is located in the top right hand corner of the screen. Depending on the zoom 

level of the map this window will display different types of information. When the map is fully zoomed 

out it will display the ova-all situation within the region. The information that is displayed in the window 

shows the user the number of burning fires, the number of incidents under investigation, percentage of 

available crew, and the percentage of available aircraft. 

@ When the user begins to zoom in on the map the information within the information window changes. 

The information will provide further details on the resources that can be seen within the boundaries of the 

main map. This information will include the fire number and status, crew name and status, and aircraft 

number and status. 

@ When the user would like more details on a specific fire or resource they can select it on the map or 

they can zoom right in to it. The information within the window in this case will include the fire number, 

fire status, fire size, fire location, crew name, crew type, crew status, aircraft number, and aircraft status. 
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C.3. FUSE: Layers Description 

v®/ The main screen of the Layers FUSE design displays the different pieces of information that are 

available to the user through this system. The main screen provides access to fire, crew, aircraft, Dispatch, 

and timeline information. All of these pieces of information are accessible through each of the windows 

in the design. 

© The fire menu is accessed through selecting a button with the fire icon on it. The first fire screen 

displays a list of burning fires and incidents under investigation in order of priority. The priority of each 

fire can be decided by the user through clicking and dragging the number into the desired location on the 

list. 

© Once a fire number is selected anywhere throughout this design the detailed fire window will be 

displayed. The information within this window displays the fire number, location, size, and status. A list 

of the crew and aircraft that are assigned to that fire are listed on the detailed screen. Each resource can be 

selected to display further details on the status and location. This detailed fire window also provides a link 

to the fire database should the user require more information than is displayed on the screen. 

HI The crew menu can be accessed through selecting a button with a crew icon or through selecting a 

crew name anywhere in the system. At the top of the crew menu is the percentage of crew that are 

available to the user for dispatch throughout the region. The list that is displayed in the crew window is a 

scrollable list which displays details related to all the crews within the region. The information that is 

displayed for each crew includes the crew name, type of crew, number of days until off, status, access to 

fire number (if assigned to a fire), and access to the crew database, PIMS (if not assigned to a fire). 

© The aircraft menu can be accessed through selecting a button with an aircraft icon or through 

selecting an aircraft number anywhere in the system. At the top of the aircraft menu is the percentage of 

aircraft that are available to the user for dispatch throughout the region. The list that is displayed in the 

aircraft window is a scrollable list which displays details related to all the aircraft within the region. The 

information that is displayed for each crew includes the aircraft number, name of the pilot, status, access 

to fire number (if assigned to a fire), and access to the aircraft database, ACIMS (if not assigned to a fire). 
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*3/ The timeline feature can be accessed on the left hand side of the screen. The timeline displays the 

different changes that have happened concerning crew, aircraft and fires in the region. The changes are 

displayed in the order that they have happened compared to the time that they happened. For more 

detailed information on these different changes the user can select the period of interest by click and 

dragging in between the desired time intervals. The timeline information window will open displaying the 

changes and link to each one so that the user may access further details if they desire. 
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C.4. FUSE: Subway Description 

w On the main screen of the Subway FUSE design there are lines that represent the fires and the 

incidents in the region, a solid line represents a fire and a broken line represents an incident. The ends of 

the lines indicate the geographic location of the fire. On each of the lines are a series of dots, these dots 

represent crew (black dots) and aircraft (white dots) assigned to that fire. The dots with the arrows beside 

them indicate an assigned resource that is on route to the location of a specific fire. On the top right hand 

side of the screen is a list of all the fires, the fires can be arranged based on priority by clicking and 

dragging the fire number into the proper place on the priority scale. 

@ To get some more information about one of the fires the user can simply select the fire line or the fire 

number within the fire list. Once this is done that fire line is brought forward and everything else in the 

display is knocked to the back, drawing the focus into the fire and the resources assigned to it. The names 

of the crew and aircraft assigned to that fire will appear as a list of resources, each one of the items on this 

list can be selected to find more detail on them. 
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W? If the user would like to find more information relating to the fire itself they can select the fire 

number on the fire line. Doing this will display the fire status, size, and location, along with access to the 

Fire Assessment Report (FAR), if applicable. 

© If the user would like to have more information concerning the resources that are on the fire they can 

select the resource name or number on the fire line. When a crew or aircraft name are selected then a 

window will open displaying the status, number of days until off, and function on the fire. 
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C.5. FUSE: Time Display 

@ The main screen of the Time Display FUSE design shows seven lines, each represent the different 

sectors within the region. The dots represent the fires (hollow circles represent incidents), their location 

on the line represents how long that fire has been burning. The center of the screen details the total 

number of fires and incidents, the percentage of crew available, and the percentage of aircraft available 

across the region. 

© To find more information about the fires within a specific sector the user can select the fire line. This 

will bring up the list of the fires that are burning within that sector, each dot on the line being labeled with 

the appropriate fire number. The information displayed in the center of the screen will change to 

accommodate the desired sector. 

@ To find out more information regarding a specific fire, the user can simply select that fire dot, again 

altering the information within the center display to accommodate for that fire alone. The fire line will 

detail the resources assigned to that fire, here the white dots represent the crew on the fire and the black 

dots represent the aircraft. The information can provide more specific information on the assigned 

resources. For example, when an aircraft dot is selected, a window will open providing the aircraft name, 

name of the pilot, and its status. To go back to the main screen the users just have to click anywhere 

within the screen. 

© The user is able to view what has happened within a certain amount of time by selecting the clock 

icon on the bottom right hand corner of the main screen, doing this will expand the timeline menu. All the 

blocks on the timeline represent changes that have happened throughout the day, whether to a fire, 

aircraft, or crew. The user can then select a certain period in which they would like some more specific 

information on the changes that have happened, they can do this by clicking and dragging in between the 

desired time intervals. Once the period has been selected then the fires that have had changes made to 

them (through fire, aircraft, or crew) will be highlighted on the fire lines. 
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APPENDIX D 

Design Selection Survey 

D.l. Design Selection Survey Instructions 

Thank you in advance for deciding to participate in this valuable step to my research. As a brief 

introduction, in case you are not already familiar with my work, my research is based around, attempting 

to facilitate information communication within the forest fire response room. I have been working with 

the members of the response team at the MNR and gathering information regarding the current processes 

and any areas that are causing any issues. My goal is to integrate all the information that is currently 

located separately throughout the current systems. 

This section of my study requires your input on the selection of the final design(s). There are currently 5 

designs in the works, they are currently in their basic linear stages to show the functionality of each. The 

purpose of this study is to narrow the list down to one or two designs. The chosen designs will be fully 

developed and rendered into a complete prototype that will be tested in the final stages of research. 

Here are the instructions on how to complete this study: 

Open the survey link: http://www.survevmonkev.eom/s/HX623RP 

Watch all design storyboard videos. There are 5 in total. 
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After watching each video please provide feedback on what you like and/or what you would change about 

the presented design. Please do this within the survey. 

After completing steps 1 and 2 for each of the videos please rank all of the videos in order of preference 

(1 being the most preferable). 

Thank you again for participating in this section of my research, your input is veiy valuable to my work. 

Please be reassured that all the information provided will remain anonymous. If you have any questions, 

concerns, or further input please feel free to contact me at: ehueston@connect.carleton.ca . 

D.2. Design Selection Survey Questions 

1. Please follow the link to watch the "FUSE - Map Based Storyboard." 

http ://www. voutube.com/watch?v=YV 0YLbTU4qE 

What do you like/would you change with this presentation of information? 

2. Please follow the link to watch the "FUSE - Layers Storyboard." 

http ://www. voutube. com/watch? v=OY m V rzRvZXO 

What do you like/would you change with this presentation of information? 

3. Please follow the link to watch the "FUSE - Dashboard Storyboard." 

http://www.voutube.com/watch?v=kx3vdXVaoiO 

What do you like/would you change with this presentation of information? 

4. Please follow the link to watch the "FUSE - Subway Storyboard." 

http://www.voutube.com/watch?v=aBpxnadIOTO 
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What do you like/would you change with this presentation of information? 

5. Please follow the link to watch the "FUSE - Time Display Storyboard." 

http://www. voutube. com/watch?v=zV Qi EVEBU 90 

What do you like/would you change with this presentation of information? 

6. Now that you have watched all the videos please rank them in order of preference (1 - most preferable). 

The most important ranking should be the design that you think would be the best addition to your current 

processes. 

Map Based 

Layers 

Dashboard 

Subway 

Time Display 
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APPENDIX E 

Final Design Layouts 

E.l. FUSE: Full Map Design 

© The main screen of the Full Map FUSE design displays the fires and the incidents within the region. 

The full black circles are the active fires and the circles with the rings around them are the incidents being 

investigated. In the top right hand corner of the screen the total number of fires and incidents is displayed, 

this is displaying the current situation within the region, not the total of fires throughout the season. This 

display of fire totals is always displayed on the main screen so that the user can access this information 

immediately. Located on the right hand side of the screen are the different menus available to the user so 

that more detailed information may be found. 

@ The fire menu in the Full Map design presents the users with more information regarding the fires that 

are currently active and incidents that are being investigated. The list that shows up when the fire icon is 

selected is a priority list of fires. The priority can be decided by the user through clicking and dragging 

the fire name into the desired location. The fire numbers that can be seen on the list are highlighted on the 

map using colour and the fire name so that the users may see there the fires are located, the selection of 

fires that are highlighted will change as the user scrolls through the list. All the fires are colour coded to 

match their alert status, red is not under control (NUC), yellow is under control (UCO), and the blue is 

being held (BHE). All the fires are selectable on the fire list and on the map. 

Selecting a fire number on the list or on the map will open the detailed fire information screen (see image 

below). The detailed fire screen will provide the user with a list of the resources that are assigned to that 

fire whether it is crew (white dots) or aircraft (black dots). The line shows the rough transportation line to 

the fire starting at the location of dispatch to the location of the fire. If there were multiple locations from 

which resources were dispatched then there would be multiple lines connected to the fire location. This 

feature will show where the resources are all coming from concerning that fire. All the dots on the fire 

line are selectable, this allows the users to find out the finer details related to the resources and the fire. 
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Detailed windows within the fire screen provide the users with some finer details concerning the fire and 

the resources that are assigned to it. When the users select the fire number the users are provided with the 

fire status, fire size, size of the fire, and location of the fire. When a crew name is selected then the user 

will see if the crew is an incident management team on that fire, the type of crew that they are, and where 

the crew is located compared to the fire. The details that relate to an aircraft are the name of the pilot and 

the aircraft location compared to the fire. 

® The list of aircraft can be opened by selecting the aircraft icon on the right hand side of the screen. 

The list that opens when the icon is selected is the list of the aircraft that are available to the region for 

dispatch. The aircraft are grouped according to their level of availability, at the top of the list are the 

aircraft that are ready to be dispatched immediately and lower on the list are the aircraft that are not 

available for dispatched due to having already been assigned or taken off for maintenance. The aircraft 

that are highlighted on the map are the aircraft that have already been dispatched to the fires within the 

region. The white dots are the fixed wing aircraft such as tankers and bird dogs, and the gray dots are the 

helicopters. 

IP The crew list can be opened by selecting the crew icon that is located on the right hand side of the 

screen. This menu works similarly to the aircraft list. The list that opens when the icon is selected is the 

list of the crew that are available to the region for dispatch. The crews are grouped according to their level 

of availability, at the top of the list are the crew that are ready to be dispatched immediately, lower on the 

list are the crew that are not able to be dispatched due to having already been assigned or being on days 

off. The crew that are highlighted on the map are the crew that have already been dispatched to the fires 

within the region. Multiple circles in the area of a fire represent multiple crew being assigned to that fire. 

® The weather menu displays the information that is related to the weather within the region. This menu 

displays the current weather, the predicted weather for the rest of the week and the lightning map for the 

region. 

@ The timeline feature can be found on the bottom right hand side of the screen. This feature shows the 

users the changes that have happened with the information in the regional response room within a given 

amount of time. The timeline list shows any changes to fires, crew, or aircraft concerning their status or 

location. 
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E.2. FUSE: Inset Map Design 

vP The main screen of the Inset Map design displays all the fires that are burning, incidents being 

investigated, and the resources that have been dispatched throughout the region. In this design the 

coloured circles represent the fires; their level of intensity reflects the status of that fire. The small black 

dots are the crew; the number of crew on a fire is reflected through the number of dots shown at that 

location. The shaded rings represent the aircraft, white represents the tankers, gray represents the bird 

dogs, and black represents the helicopters. All the resources that are visible on the map are resources that 

have been dispatched away from their respective headquarters. On the bottom left hand side of the screen 

are the layers buttons, these buttons allow the user to customize the information that they are viewing on 

the main screen. 

The map that is located on the bottom right hand side of the screen displays the overall situation within 

the region, including locations of fires, incidents, and the total number of each across the region. This 

map is in place so that the user may have an idea of what is happening across the region while they are 

zoomed in on a specific fire or resource, preventing the user from getting too focused on small details and 

losing focus on the bigger picture. On the top right hand side of the screen are the links to the different 

menus that are related to fires and resources located within the region. 

@ The menu that is located at the top of the list is the overview menu. When the icon is selected a 

window will open to display the number of fires, incidents, percentage of available crew, and percentage 

of available aircraft. The overview menu will show the user the details related to the information that is 

displayed within the screen at the current time. The overview that includes the number of fires and 

incidents will open if the user is fully zoomed out across the region. If the user would like to see more 

details related to the fires within a specific sector they can zoom into that area and the information in the 

overview window will change to accommodate the fires that are seen within the window. 

@ The fire menu within the Inset Map design displays a list of fires in order of priority. The user may 

rearrange the fires into their level of importance by clicking and dragging the fire numbers into place. All 

the fires that are displayed on the list are highlighted on the map with their fire number; this way the user 

will be able to see where their most important fires are located within the region. On the fire list the users 

can see the fire name, the fire status, the fire size, and the location of the fire. If the user would like more 

detailed information related to the specific fires they may select the fire on the list or on the map to open 

the detailed fire window. Hie detailed fire window will provide the user with all information related to 
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that fire which includes the fire status, size, and location. The detailed fire window will also show the user 

what resources have been assigned to the chosen fire and a breakdown of their information. The crew 

names are displayed along with the type of crew, whether they are the Incident Management Team, and 

where they are currently located compared to the fire. The name of the aircraft is also displayed alongside 

their status compared to the location of the fire. 

w The aircraft menu displays a list of all the aircraft that are available for dispatch across the region. 

The aircraft are placed in order of most available to unavailable for dispatch, aircraft may be unavailable 

due to dispatch to another location or maintenance. The aircraft are displayed within this list alongside the 

colour related to their alert status, this information will show the users how many aircraft they have on 

alert and available to them for dispatch. 

HP The crew menu displays a list of all the crew that are available for dispatch across the region. The 

crew names are placed in order of the most available to unavailable for dispatch, a crew may be 

unavailable due to dispatch to another location or being on days off. The crew names are displayed within 

the list alongside the colour that is related to their alert status, this information will show the user how 

many crew they have on alert within the region. The crew list also tells the user the type of each crew that 

is available; this will inform the user what the availability is when compared to the different types of crew 

within the region. 

w The weather menu displays the information that is related to the weather within the region. The menu 

displays the current weather, the predicted weather for the rest of the week and the lightning map for the 

region. 

HI The timeline feature can be located on the bottom right hand side of the menu list. This feature shows 

the users the changes that have happened with the information within the regional response room within a 

given amount of time. The timeline list shows any changes to fires, crew, or aircraft in comparison to 

their status or location. 
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APPENDIX F 

Final Testing and Questionnaire 

F.l. Testing Script 

Hello! Welcome to the test of the two versions of the FUSE design. I would like to start off by 

thanking you for taking the time to participate in this exercise. 

This exercise has been developed with the intent of studying the effectiveness of the designs that 

have been developed for this thesis. For the purposes of this test I would like to mention that not all the 

icons are active. During this exercise we will be going over the two designs that have been developed one 

at a time. I will be providing you with a series of small tasks to complete using the present design. Once 

the series of tasks is completed for each design I will then ask you to complete a questionnaire, further 

explaining your experience with each of the designs. 

You should see in front of you now, a small package which contains your consent form for this 

study. Please take a quick moment to read through and sign at the bottom of the page. Please let me know 

once you have completed this step. 

Inset Map Design Training: 

Thank you! I am now going to draw your attention to the screen in front of you. Here you will see 

what the research refers to as the Inset Map Design. I am going to run through the basic interaction 

principles of the design with you before we start the test. 

First, the interaction within this design works as a point and click layout. If you click on a menu 

icon, located on the right hand side of the screen, it will open to provide more information directly related 
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to that specific topic. For example, if I open the "Overview" menu you will be provided with a summary 

of the current situation within the region. 

When you open either the aircraft or the crew menus, the information that is displayed there will be 

the resources that you have available for dispatch. These listed items will not be found on the map, as the 

map is currently only displaying resources that have already been dispatched to different areas of the 

province. The other menus available to you are your fire list (listed in order of priority), your weather, and 

your timeline, which provides you with an update on what has happened and changed with the system 

throughout the day. 

When you are looking at the map you will see a series of circles on the map. The coloured circles, 

represent your confirmed fires, their intensity of colour represents the status and behaviour of that fire. 

The rings represent your aircraft, white are the water bombers or tankers, grey are the birddogs, and white 

are the helicopters, they are displayed at their location in the region. Finally, the small black dots 

represent your crew, the number of dots on a fire represent the number of crew. All the items on the map 

can be selected. If you select a fire on the map, a window will pop up providing more detail on the chosen 

fire. 

The information that is on the map can also be customized. The different layers of information that 

are displayed can be turned on and turned off, by clicking on the relevant icon at the bottom left of the 

screen, at any time while using the system. 

I will show how the layers work in the system. Removing this from the actual activity within the system. 

Inset Map Design Testing: 

Ok. Now it is your turn to move through the testing of the design. While we move through this 

process it is important to keep in mind that this process is intended to test the design, not you. There is no 

wrong answer in this process and you are not being timed so please take your time. If you are ready I will 

start off with the first task. 
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1. We, as a team, want to know more about the GER-02 fire. Please provide the system's break down of 

the resources on that fire. 

2. Now, there are many phone calls coming into the office, all reporting different fire incidents. What is 

the percentage of crew that we have available to us? 

3. With all of these incidents coming in we might want to change the alert status of some of the aircraft. 

How many aircraft do we currently have on blue alert? 

4. The number of fires is building. If the Stone crew is in Dryden they can be dispatched immediately. 

Where is the Stone crew located? 

5. Right now there is no aircraft assigned to fire ATT-07. If that fire is not under control we should send 

an aircraft to help with response. What is the status of ATT-07? 

6. There has been a request from out of province for water bombers. Aircraft T-209 just came off from 

maintenance and can be flown out immediately. Where is aircraft T-209 currently located? 

7. After a meeting that took place away from the response room you would like a quick update. What has 

happened in the region since 1:00? 

8. You get a phone call from the provincial office and they need an update on our status. How many fires 

are currently burning? 

9. And, one last thing before you go home for the day, has anything changed on GER-02 since we last 

checked? 
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Thank you for testing the first of the two designs. Please take a moment while I load the second 

design test. 

Full Map Design Training: 

Thank you! I am now going to draw your attention to the screen in front of you. Here you will see 

what the research refers to as the Full Map Design. I am going to run through the basic interaction 

principles of the design with you before we start the test. 

First, the interaction within this design works as a point and click layout. If you click on a menu 

icon, located on the right hand side of the screen, it will open to provide more information directly related 

to that specific topic. For example, if I open the "Weather" menu you will be provided with an summary 

of the current situation within the region. 

When you open either the aircraft or the crew menus, the information that is displayed there will be 

the resources that you have available for dispatch. These listed items will not be found on the map, as the 

map is currently only displaying resources that have already been dispatched to different areas of the 

province. The other menus available to you are your fire list (listed in order of priority) and your timeline, 

which provides you with an update on what has happened and changed with the system throughout the 

day. 

All the items on the map can be selected. If you select a fire on the map, a window will pop up 

providing more detail on the chosen fire. 

Full Map Design Testing: 

Ok. Now it is your turn to move through the testing of the design. While we move through this 

process it is important to keep in mind that this process is intended to test the design, not you. There is no 

wrong answer in this process and you are not being timed so please take your time. If you are ready I will 

start off with the first task. 
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1. Before we get started, could you please describe how you interpret the information that is currently 

displayed on your screen. 

2. Thank you! We, as a team, need to know more information related to the fire ATT-09. Please provide 

the system's breakdown of the resources on that fire. 

3. There are two aircraft on fire MSN-01. If that fire is under control you should call one of the aircraft 

back to headquarters. What is the status of fire MSN-01? 

4. The Oak crew may need some assistance on their fire. Are there any aircraft flying to that fire to assist? 

If there is can you please name the aircraft. 

5. After returning from a lunch meeting you'll want to know what has happened in the time that you are 

away. What has changed with your resources since 12:00? 

6. There is a large numbers of reports coming in reporting a variety of potential fires. You only have three 

crew on red alert right now, maybe you should update the status of a few more crew. How many crew do 

you have on yellow alert? 

7. With this large number of fire reports coming in to the response room you decide that it might be best 

to have as many resources available as possible. You are looking for T-206 and T-209, where are they 

currently located? 
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8. In keeping with having as many resources available as possible, you would like to take one of the crew 

off of the fire MSN-01. Which crew is the Incident Management Team (I.M. Team) and therefore should 

stay on the fire? 

9. You get a phone call from the provincial office and they need an update on our status. How many fires 

are currently burning? 

Wrap up: 

That brings us to the end of the testing of the two FUSE designs. Thank you again for participating 

in this portion of the study. For more information regarding this study please refer to the debriefing form 

included in the provided literature. I will now ask you to please take a few minutes to complete the 

questionnaire that was included in the package with the consent form that we looked at earlier. 

Completing this questionnaire will help in my understanding of your experience today with the designs. It 

will only take a few minutes and I appreciate you taking the time. Once you have completed the 

questionnaire please provide them to Susan/Pat and they will ensure that I receive them. 

If you have any further questions regarding this study please feel free to contact me through the 

information provided on the consent form. Again, thank you for your participation! 
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F.2. Consent Form 

Carleton University 
INFORMED CONSENT FORM for RESEARCH 

Title of Study: FUSE: Design for Fire Communication 

Principal Investigator: Erin Hueston Faculty Sponsor: Avi Parush 

We are asking you to participate in a research study. The purpose of this study is to investigate 
effectiveness of a team display designed to augment communication and enhance teamwork in a 
command and control environment. We are interested in whether the presence of an integrated 
information display will make a difference in people's performance. In this study we are 
specifically interested in assessing the understanding of and differences between two display 
design versions. 

INFORMATION 
If you agree to participate in this study, you will be asked to participate in a final testing of the 
design that is based on the findings from the previous two surveys and the information sorting 
activity. 

RISKS 
There are no physical or emotional risks and discomforts to participating in this study. 

CONFIDENTIALITY 
The data collected in this experiment is strictly confidential. All data is coded such that your 
name is not associated with the responses you provide. Any identifying information associated 
with your code will be confined to a single page that will be separated from your questionnaire, 
and kept in a separate, secured file by the research investigators, who will keep this information 
confidential. 

CONTACT 
The following people are involved in this research project, and may be contacted at any time if 
you have questions or concerns: Erin Hueston (email: ehueston@connect.carleton.ca). Dr. Avi 
Parush (Faculty Sponsor, email: avi parush@carleton.ca). Should you have any ethical concerns 
about this research, please contact Dr. Monique Senechal, at monique senechal@,carleton.ca 
(613-520-2600 ext. 1155). For other concerns, please contact Dr. Anne Bowker, (Chair, 
Department of Psychology, psvchchair@carleton.ca, 613-520-2600 ext. 8218). 

DURATION and LOCATION 
The final testing will take place online through Webex and last approximately 30 minutes to 
complete. The testing activity can be completed at your own workspace. 
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PARTICIPATION 
Your participation in this study is entirely voluntary. At any point during the study, you have the 
right to not complete certain questions, or to withdraw from the study without penalty. 

This study has received clearance by the Carleton University Psychology Research Ethics Board 
(Reference 12-215). 

CONSENT 
I have read the above form and understand the conditions of my participation. My participation 
in this study is voluntary, and I understand that if at any time I wish to leave the experiment, I 
may do so without having to give an explanation and with no penalty whatsoever. Furthermore, I 
am also aware that the data gathered in this study are confidential and anonymous with respect to 
my personal identity. My signature indicates that I agree to participate in this study. 

Participant's signature Date 

Researcher's signature Date 
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F.3. Debriefing 

What are we trying to learn in this research? 

We want to test if a unified information display can improve information communication and 
understanding within the environment of forest fire response. In this study we wanted to assess 
you understanding and ability to interact with and find required information from two proposed 
display designs. 

Why is this important to scientists or the general public? 

In fields such as firefighting, collaboration and communication is made difficult by the fast 
paced environment and amount of information flowing in on a regular basis. At the same time, 
members of the team are required to search in multiple locations to find different pieces of 
information, resulting in increased time required to reach understanding of the situation and 
make well-informed decisions. Given the demanding safety-related requirements in this field, a 
carefully designed and tested information display is desirable. 

What are our hypotheses and predictions? 

We predict that the knowledge of the situation at large as well as of the specific situation and 
- needs of their team-mates will be increased by the team-display. Further, we predict that this will 

make for better cooperation, which in turn, will increase performance. 

We predict that the knowledge of the "big picture" as well as the specific situation and needs of 
all aspects of the forest fire response will be increased by the integrated information display. 
Further, we predict that this will make for better understanding of the links between all required 
response information. 

Where can I learn more? 

There have been many studies done on interface design and information displays. Here are a few 
examples: 
Burns, C. and J. Hajdukiewicz. (2004). Ecological Interface Design. USE: CRC Press. 
Card, S., J. Mackinlay, and B. Shneiderman. (1999). Readings in Information Visualization: 

Using Vision to Think. San Francisco California: Morgan Kaufman Publishers. 
Vicente, K. and J. Rasmussen. (1992). Ecological Interface Design: Theoretical Foundations. 

IEEE Transactions on System, Man and Cybernetics. 22(4). 589-606. 

What if I have questions later? 

If you have any remaining concerns, questions, or comments about the experiment, please feel 
free to contact Erin Hueston (Principal Investigator), at: ehueston@connect.carleton.ca. Dr. Avi 
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Parush (Faculty Sponsor), at: avi parush@carleton.ca. Should you have any ethical concerns 
about this research, please contact Dr. Monique Senechal (Chair, Psychology Ethics Board, 
monique senechal@carleton.ca. 613-520-2600 ext. 1155. For other concerns, please contact Dr. 
Anne Bowker, (Chair, Department of Psychology, psvchchair@carleton.ca. 613-520-2600 ext. 
8218). This study has received clearance by the Carleton University Psychology Research Ethics 
Board (Reference 12-215). 

Thank you for participating in this research! 
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F.4. Questionnaire 

Thank you for completing the test of FUSE. Please complete the following questionnaire to 

enhance the understanding of your overall experience while working with FUSE. Please answer 

as honestly as you can, these answers will assist in the development of a reliable, efficient 

design. This is strictly a test of the system, not of you. The answers will help in finding where the 

system worked well and where there may be room for improvement. 

1. On what date and time did you take this test? 

2. Please state your role within the response room at the MNR. 

3. How long have you been working at the MNR? 

4. How did the interaction with the proposed designs compare with your experience with current 

processes? Please rate and explain. 

Inset Map: 1 2 3 4 5 6 7 

(More Difficult than current) (Much Easier than Current) 

Full Map: 1 2 3 4 5 6 7 

(More Difficult than current) (Much Easier than Current) 

5. Describe your overall impression of the separate designs. Please rate and explain. 

Ease of understanding the displayed information: 

Inset Map: 1 2 3 4 5 6 7 

(Very Hard to Understand) (Very Easy to Understand) 

Full Map: 1 2 3 4 5 6 7 

(Very Hard to Understand) (Very Easy to Understand) 
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Ease of Finding Information 

Inset Map: 1 2 

(Very Hard to Find) 

Full Map: 1 2 

(Very Hard to Find) 

6 7 

(Very Easy to Find) 

6 7 

(Very Easy to Find) 

(Very Supportive) 

7 

(Very Supportive) 

Potential support in coordination, collaboration, and communication with others. 

Inset Map: 1 2 3 4 5 6 7 

(Very Unsupportive) 

Full Map: 1 2 3 4 5 6 

(Very Unsupportive) 

Potential support in maintaining situational awareness. 

Inset Map: 1 2 3 4 5 6 

(Very Unsupportive) 

Full Map: 1 2 3 4 5 6 

(Very Unsupportive) 

6. What do you like about the systems? Please explain. 

Inset Map: 

Full Map: 

7. What would you change, if anything, about the systems? Please explain. 

Inset Map: 

Full Map: 

8. Do you feel that either of these designs would be a valuable addition to your current system? 

Why or why not? 

(Very Supportive) 

7 

(Very Supportive) 
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Inset Map: 

Full Map: 

9. How do you feel about the graphic emphasis of the designs over the current text heavy 

system? Please rate and explain. 

1 2 3 4 5 6 7 

(Very N egati ve) (V ery Positive) 

10. Where did you have difficulty with the systems? Please explain. 

Inset Map: 

Full Map: 
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F.5. Testing Results 

Test Results for Inset Map Design 
Table is displaying the number of errors in finding required information. 

- Tests that did the Inset Map design second, after the Full Map design 

tp 1 2 "  3 r4* £ 6 
"ff. 5? f 

10 

1 We, as a team want to know more about the GER-02 fire. 
Please provide the system's break down of the resources 
on that fire. 

1 
ilps? 

i 

0 0 0 
Iplf# 

mm 

0 
^ffH 
mmk 

0 0 1 

2 There are a lot of phone calls coming into the office 
reporting different fire incidents. What is the percentage of 
crew that are available to us? 

1 NC 

l|fcf 

SKit-

1 1 o ? 

, > I 

NC 5 0 

3 With all of these incidents coming in we might want to 
change the alert status of some of the aircraft. How many 
aircraft do we currently have on blue alert? 

1 

|||p 

2 2 0 - o; 0 1 0 

4 The number of fires is building. If the Stone crew is in 
Dryden they can be dispatched immediately. Where is the 
Stone crew located? 

0 0 o 0 0 0 
S 

pH 
^ ^ s 

0 0 0 

5 Right now there is no aircraft assigned to fire ATT-07. If that 
fire is not under control we should send an aircraft to help 
with response. What is the status of ATT-07? 

0 0 

t e 

0 0 0 0 0 
% 

I 

1 0 0 

6 There has been a request from out of province for water 
bombers. Aircraft T-209 just came off from maintenance 
and can be flown out immediately. Where is T-209? 

0 Q'fi y~ 0 

0 

0 0 0 0 0 

7 After a meeting that took place away from the response 
room you would like a quick update. What has happened in 
the region since 1:00? 

0 

IP 
£ 

2 0 0 0 3 0 0 1 

8 You get a phone call from the provincial office and they 
need an update on our status. How many fires are currently 
burning? 

0 NC ! i 2 2 3 
4. 
is 
Wm 

Wti* 

0 0 2 

9 One last thing before you go home for the day, has 
anything changed on GER-02 since we last checked? 

-

•? 

f MS 
TOTAL 3 7 5 2 3 

/•* 

1 6 4 

NC - are answers that the participant answered incorrectly or did not complete. 
— shows the answer to the question could not be assessed for errors due to the nature of the question, 
or in this case the nature of the results 
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Test Results for Full Map Design 
Table is displaying the number of errors in finding required information. 

- Tests that did the Full Map design second, after the Inset Map design 

ff-

^|Questi6ri 1 
2 

* 

' 4 *  
* u s 6> 

it & n w 
1 Dould you please describe how you interpret the 

information that is currently on your screen. r y 
f $ 

~ 

* : 

2 We, as a team, need to know more information related to 
the fire ATT-09. Please provide the system's breakdown of 
the resources on that fire. 

;o 0 /o 0 

1 
0 0 > 0 

V 

0. 

• 

\0 
A u 

3 There are two aircraft on fire MSN-01. If that fire is under 
control you should call on the aircraft back to headquarters. 
What is the status of fire MSN-01? 

1 V 0 

f 

0 NC 

O
A

" 
* * 

, \ IB 
4 The Oak crew may need some assistance on their fire. Are 

there any aircraft flying to that fire to assist? If there is can 
you please name the aircraft. 

7 0 4 5 2 pel 
•i '  .  

Pi • 

5 After returning from a lunch meeting you'll want to know 
what has happened in the time that you were away. What 
has changed with your resources since 12:00? 

0 MM 
%»••• 

0 0 0 NC wm o 0 s 
Ti ?•'! 

6 There is a large number of reports coming in reporting 
potential fires. You only have three crew on red alert right 
now. How many crew do you have on yellow alert? 

0 0 iQi 1 ° 0 0 |0|> iij- 0 ! 

7 You decide that it might be best to have as many resources 
available to you as possible. You are looking for T-206 and 
T-209, where are they currently located? 

o 

|p|||}"; 

0 0 0 '0 0 0 vPfi i° ' 0/'» 

8 You would like to take one of the crew off of MSN-01. I 0 
Which crew is the Incident Management Team and 
therefore should stay on the fire? 

1 0 0 0 0 0 0 0 1 

9 You get a phone call from the provincial office and they 
need an update on our status. How many fires are currently 
burning? 

SiR 

NC I -

J 

0 1 1 NC 1 1 0 S 

1 
, 

TOTAL 0 9 
iH 

1 H 6 2 2 4 4 

NC - are answers that the participant answered incorrectly or did not complete. 
— shows the answer to the question could not be assessed for errors due to the nature of the results, or 
in this case the nature of the question 
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Testing Results - Comparison between tasks within each design 

- Tests where the participant was on their second design 

He"s,!s3 
w,r -m f f  

m. m-i <!?' t $f  !*? f i  

K8 $  
J f  .  

9 1 Tot. 

Inset Map What has happened in the 
region since 1:00? 

0 

H 

2 

1  

0 

I  & 0 0 1 6 

Full Map What has changed with your 
resources since 12:00? 

2  

0 £ 0 

t iL  

0 NC ^O, '  

t 
Mi 

° i  

0 

U%; 

0 

„ gQuestm^jl ̂  * S} 
>2# t?. 

area If 71 i  *  
f.'.S 

i l l  f?*  

Tot. 

Inset Map How many fires are currently 
burning? 

0 

1  

2 

H 

2 

i  

NC 0 0 2 6 

Full Map How many fires are currently 
burning? 

NC 

7. 

0 

' 1  

1 NC W 

Y*. 

1 :o 

.. 
5 

| Design 
«-  i  

Question 1 3 
w *  *»  • " i "  " !  

•1 ,  

i .  i t .  
4; 

ppp||i|̂ g 

X  5  i,  ti ' * m f
7 -  8 - 9 j io ;  

w* ^rf 
T/A 

Inset Map Where is T-209 currently 
located? 

0 0 0 

i s  

0 

Mi 

0 0 0 0 0 

Full Map Where are T-206 and T-209 
currently located? 

0 

* 

0 •*'01  0 0 •:o* 0 *;,o-
* 

. :  

0 

Design^; | 'vi£UeSt,°%v f uu dkm M • 
Wf H 

>*8  * 
.V " ! 
I I—•  

9k $10. T/A 

Inset Map What is the status of ATT-07? 0 0 0-1 

lie 

0 0 

J  

1 0 0 1 

Full Map What is the status of fire MSN-
01? 

K 

1 0 
p  

0 NC W rroTs f 1 R* 7 

;^sig^ 
r .h jdawWff lHi i i  in m • mil Ri* ; * Z  HI T/A 

Inset Map How many aircraft do we 
currently have on blue alert? 

1 

.1 
2 

2 
2 

1 H 
0 1 0 6 

Full Map How many crew do you have 
on yellow alert? w 

0 

P 

1 

IS  

0 0 ! - i i ;  

i l f l l l  

•••. V 
|li 

2 
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Desgn H,i Question . 
» '«* -

1* 
•&s?m 

; ,2\ 
M 

4 
• i r. 

. 6 7 
A.-*'; 

8 9 ; 10 T/A 

Inset Map We, as a team, want to know 1 90 0 %'W 0 r«o 0 0 1 2 
more about the GER-02 fire. mm 
Please provide the system's & 
break down of the resources § ^||jp 
on that fire. 

Full Map We need to know more 
information related to the fire 
ATT-09. Please provide the 
system's breakdown of the 
resources on that fire. 

° 0 ; o 0 

1 
0 0 0 0 O

 

0 
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F.6. Questionnaire Results 

InsetijMap Design ̂  ff '^uli Map-Designf^F. 

How did the interaction with the 
proposed designs compare with 
your experience with current 
processes? Please rate and 
explain. 

Average Rating: 5.9 

Everything is in one location. 

Inset Map design had an easier 
flow. 

Average Rating: 5.3 

One stop for information needs. 

Little more hesitation reading 
data. 

'More information in a single view 
than with current systems" 

Ease of understanding the 
displayed information. 

Average Rating: 6.1 

Like the more visual information. 

More immediate information 
regarding the current situation. 

"Wasn't sure about the 
relationship between the fires on 
the large map and the fires on the 
inset map" 

Average rating: 5.0 

Prefer the visual of the Inset Map. 

"Not as much information 
available on the default display 
for the Full Map map." 

Ease of finding information. Average Rating: 6.1 

More immediate information for 
the user. 

Inset Map design was easier to 
manipulate. 

Average Rating: 5.6 

Process is straightforward. It is 
easy to determine when you have 
made an error and how you can 
fix it. 

Potential support in coordination, 
collaboration, and communication 
with others. 

Average Rating: 5.9 

Curious about the weather 
information. 

Average Rating: 5.1 

Looking for weather data. 

Like the 'big picture' while being 
able to look into specific 
elements. 
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Potential support in maintaining 
situational awareness. 

Average Rating: 6.3 

Inset Map does a better job due 
to the default information shown 
on the map. 

Timeline allows for filling of the 
gaps if attention is drawn away 
From monitoring the current 
situation. 

Average Rating: 5.6 

Prefer the Inset Map design. 

Likes about the designs. Good visual display. 

Easy to use. Felt at ease. 

Simplicity. 

More information on the initial 
screen. 

Intuitive. 

Good visual display. Some 
information is harder to see 

Easy to understand. 

User friendly. 

Do not favor digging for fire 
information. 

Suggested changes to the 
designs. 

Colour for fire conditions, rather 
than intensity. 

Add a legend for icons. 

Colour code the dots. 

Add a legend for information. 

Not in favor of the line design for 
the fire information. 

Would like more information on 
the default map display. 

Where did you have difficulty with 
the system? 

Initial confusion regarding the 
number of fires shown. 

Could use a legend to better 
describe the icons. 

Slightly harder to get a quick 
summary. 
Not a fan of the format for 
resource displays. 

Understanding what the lines 
meant. 

Either design a valuable addition 
to your current system? 

User friendly and intuitive. 

"With some minor changes the 
Inset Map design would be a 
valuable addition to the response 
center for improved situational 
awareness." 

Like the timeline feature. 

Would rethink the "line" layout. 
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