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Presenter
Presentation Notes
What feedback I’d really like from the class.

The primary contribution of this work is a method, not the results of the method (aside from validation) – so where I’d really to be able to get feedback is on the methodology we’ve proposed
The work completed for this class is the first stage in a boarded research project. I’ve tried to situation this work within the boarder research context, but I’d really like suggestions to improve



Motivation 

 Decision Support Systems (DSS) are becoming 
increasingly common 
 The Good: Great at quick computation, collecting 

data 
 The Bad: Blind to context, inflexible, generally 

unable to prioritize data 
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SOLUTION 
Make DSS Proactive / Context Aware 

Presenter
Presentation Notes
Computers are just better at some things. Like heavy computation, in a non-linear system.
Can collect data from tons of different sources and bring it all back to one interface

So who designs DSS? Traditionally engineers who are familiar with the underlying dynamics of the systems. And that’s understandable. You want someone who knows how the system works building the interfaces that ‘talks’ to it.

So if you were an engineer what information would you provide? And what functionality would you support. Well as engineers we tend to hover around a few things.
This idea that this DSS was probably designed with a handful of specific tasks in mind
Engineer might also include some capability to ‘optimize’

HOWEVER. 

They are essentially blind to context. If there is something weird going on in your environment that is not directly captured by your system’s sensors, the tool won’t take that into effect



The Problem 
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What is context? 



Hollnagel’s 
Contextual Control Modes (CCM) 

Reactionary Procedural Optimizing 

Morning Commute 

Swerving to miss something 

Long distance travel 
Example: Navigating a car 



Research Objectives 



Overall Research 
Objectives 

 Enable engineers to evaluate their current DSS 
 Provide guidance on how to leverage this 

methodology to improve DSS with interface 
requirement and evaluation metrics 
 Implement the methodology in a complex, 

dynamic, and safety critical environment 
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Create a methodology for engineers 
to systematically account for varying  

context in DSS design 

Presenter
Presentation Notes
But how does that relate to this class?



 See how users react to a given task in various 
decision modes 
 How do these different decision modes 

impact performance when using current DSS 
 What tools are they using and what 

information do they lack? 
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How? 
Human-In-The-Loop 
(HITL) Experiments 

Presenter
Presentation Notes
But how does that relate to this class?



 Systematically construct realistic scenarios 
using environmental context 
 The scenarios must experimentally drive users 

into the three primary decision modes 
 The scenario needs to be operationalized by 

breaking down environmental context into 
independent variables 
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This Work’s 
Objectives 

Presenter
Presentation Notes
But how does that relate to this class?



Domain Requirements 
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Create CCM 
scenarios 

Complex & 
Dynamic Enable Routine Safety Critical 

Task: 
Instrument Rated GA Pilot planning 

and re-planning due to weather 



4 Step Methodology 

What data is collected? 
How is the data analyzed? 
What is the output of each step? 
 

Presenter
Presentation Notes
As a heads up

In the first half of this class, I proposed a methodology to Dr. Roger’s that I got feedback on, but wasn’t able to implement in it’s entirety during this course. The methodology I want to propose today is more through version. After I cover the methodology, I’ll briefly call out the portion that I did for this class so I won’t be misrepresenting my results



4 Step Methodology 

Step 0: 
Background 
Knowledge 

Step 1: 
Focus 
Group 

Step 2: 
Scenario 
Interview 

Step 3: 
Validation 
Interview 
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Presenter
Presentation Notes
As the discuss will most likely expressed in narrative form, initially meeting a group should allow the pilots to ‘feed’ off of each other; e.g. ‘oh yeah, something similar happened to me…’
Meeting in a group will help weed out any ‘outlier’ experiences; e.g. ‘I have no idea what you’re talking about; that’s never something that concerns me.’
Initially meeting a group is good way to initially explore the ‘decision space.’

Why a focus group?
Initial conception of ‘decision space’
Eliminate outliers
What data is collected?
Narrative of users’ decision making process in different scenarios
How is the data analyzed?
What is the final output of each step?




Res 

 Enable the designer to follow up with an 
expert with informed questions 
 Make the interviews and subsequent 

transcription process more time efficient. 
 Will be specific to the work domain of interest 

and the designer’s current knowledge. 
 Very structure domains may be able to rely on 

available documentation 
 Others may need to collect data via surveys, etc. 
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Background Research: 

Purpose & Data Collection 

Step 0 Step 1 Step 2 Step 3 

Presenter
Presentation Notes
Output

Established design space with respect to key context
Will be used for (1) verification of understand



Res 

 A comprehensive list of the tools, aids, and 
any other resources available to your user 
population when making decisions 
 A list of acronyms, terminology, and informal 

jargon used in the domain. 
 Be forewarned that that 1 minute of an 

interview takes approximately 10 to 11 
minutes to transcribe 
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Background Research: 

Deliverable 

Step 0 Step 1 Step 2 Step 3 

Presenter
Presentation Notes
Output

Established design space with respect to key context
Will be used for (1) verification of understand



4 Step Methodology 

Step 0: 
Background 
Knowledge 

Step 1: 
Focus 
Group 

Step 2: 
Scenario 
Interview 

Step 3: 
Validation 
Interview 
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Presenter
Presentation Notes
As the discuss will most likely expressed in narrative form, initially meeting a group should allow the pilots to ‘feed’ off of each other; e.g. ‘oh yeah, something similar happened to me…’
Meeting in a group will help weed out any ‘outlier’ experiences; e.g. ‘I have no idea what you’re talking about; that’s never something that concerns me.’
Initially meeting a group is good way to initially explore the ‘decision space.’

Why a focus group?
Initial conception of ‘decision space’
Eliminate outliers
What data is collected?
Narrative of users’ decision making process in different scenarios
How is the data analyzed?
What is the final output of each step?




 The group format should allow the operator 
population to ‘feed’ off of each other 
 e.g. ‘oh yeah, something similar happened to 

me…’ 
 Weed out any ‘outlier’ experiences 
 e.g. ‘I have no idea what you’re talking about; 

that’s never something that concerns me.’ 
 Initially explore the decision space and 

identify the boundaries 
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Focus Group: 

Purpose 

Step 0 Step 1 Step 2 Step 3 

Presenter
Presentation Notes
Output

Established design space with respect to key context
Will be used for (1) verification of understand



 Invite roughly 3 -5 participants 
 Identify the key context features that impact 

your operator population 
 Begin to associate the manifestation of these 

context features with the three decision 
modes. 
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Focus Group: 

Data Collection 

Step 0 Step 1 Step 2 Step 3 

Presenter
Presentation Notes
begin by explaining that your interest is in their decision strategies with respect to a given task. Emphasize that ‘decision making’ is not limited to formal planning, but also includes fly-by-the-seat-of-your-pants planning. Ask your operators to explain their processes when they are originally completing their given task. Follow up by asking the participants the same question for modifying the chosen task. Return to the situation discussed, and ask your participants what context they felt impacted their decision making process for your task of interest. Make sure to explicitly articulate that there is a distinction between what affects a person’s decision and what affects their decision process. For instance if there is heavy traffic on the interstate, that may influence your decision to take the interstate; however, whether you are driving or sitting at a computer when you learn of the traffic will be more likely to determine how you reach that decision.
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Focus Group: 

Data Collection 

Step 0 Step 1 Step 2 Step 3 

Presenter
Presentation Notes
After all of the participants have grouped similar terms and differentiated when necessary, move on to part 2: binning manifestation of these context features into the three decision modes. Begin by explaining your interest in context and the different decision modes. Consider the following text for the description:
A person's decision making process is a function of both their competence [internal to them] and contextual control over their environment [external to them]. The focus of my research is on how a person's decision making process is impacted by their environment and how much control they have over it.
So the ‘Contextual Control Modes’  fall on a scale, ranging from a decision maker having to no control to a decision maker having complete control. This has been discretized into three keys modes, which I’m going to go over now.
Continue by describing each decision mode, pausing between each mode to ask your user if they can recall scenarios they have previously discussed and how the identified context features manifest in the mode of interest. Have them regroup the categories to reflect these scenarios. Take a picture of the board after each mode when the participants have come to a consensus. As the facilitator of the focus group, your job is to further the discussion by (1) clearly explaining the material without leading the participants, (2) giving the prompts and listening with minimal interruptions, (3) clarification, (4) prodding any of the more taciturn participants, and (5) attempt to reconcile any conflicting information.
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Focus Group: 

Deliverable 

Step 0 Step 1 Step 2 Step 3 

Context Feature Reactionary Procedural Optimizing 

Weather Location 
En route, Arrival 
airport [2,3,5] 

En route [1,2,3] Arrival Airport 
[1,2,3] 

Weather 
Predictability 

Low [2,4,5] High [1,4,5] Low [1,2,3,5] 

ATC Involvement Reactive [1,2,3,4] Proactive [1,2,3] Reactive [3,4,5] 

Stage of Flight 
On arrival [1,2] En route[3,4,5] At departure 

airport [2,3,4,5] 

Presenter
Presentation Notes
Output

Established design space with respect to key context
Will be used for (1) verification of understand



4 Step Methodology 

Step 0: 
Background 
Knowledge 

Step 1: 
Focus 
Group 

Step 2: 
Scenario 
Interview 

Step 3: 
Validation 
Interview 
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Presenter
Presentation Notes
Established design space with respect to key context
Will be used for (1) verification of design space synthesize (2) follow up on any differences/discrepancies 

Begin to form more cohesive scenario out context feature combinations



 First pass at realistic scenarios that can be 
operationalized using environmental context 
 Introduce the task to the participant and ask 

them to describe experiences that fit into 
each mode 
 Maintain a focus on the ‘story’ as opposed to a 

question and answer session 
 At the end of a story, follow up on any context 

features identified in the focus group that were 
not mentioned in their recollection 

20 

Scenario Interview: 

Purpose & Data Collection 

Step 0 Step 1 Step 2 Step 3 

Presenter
Presentation Notes
As the discuss will most likely expressed in narrative form, initially meeting a group should allow the pilots to ‘feed’ off of each other; e.g. ‘oh yeah, something similar happened to me…’
Meeting in a group will help weed out any ‘outlier’ experiences; e.g. ‘I have no idea what you’re talking about; that’s never something that concerns me.’
Initially meeting a group is good way to initially explore the ‘decision space.’

Why a focus group?
Initial conception of ‘decision space’
Eliminate outliers
What data is collected?
Narrative of users’ decision making process in different scenarios
How is the data analyzed?
What is the final output of each step?
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Scenario Interview: 

Data Analysis 

Step 0 Step 1 Step 2 Step 3 

Transcript 

Scenario 

Context Feature 
Low Mid High 

Mode Identifier 

Validated Opinion 

Presenter
Presentation Notes
As the discuss will most likely expressed in narrative form, initially meeting a group should allow the pilots to ‘feed’ off of each other; e.g. ‘oh yeah, something similar happened to me…’
Meeting in a group will help weed out any ‘outlier’ experiences; e.g. ‘I have no idea what you’re talking about; that’s never something that concerns me.’
Initially meeting a group is good way to initially explore the ‘decision space.’

Why a focus group?
Initial conception of ‘decision space’
Eliminate outliers
What data is collected?
Narrative of users’ decision making process in different scenarios
How is the data analyzed?
What is the final output of each step?
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Scenario Interviews: 

Deliverable 

Step 0 Step 1 Step 2 Step 3 

Context 
Features 

Independent 
Variables 

Interviews Experiment 

Context 
Features 

Manifestations 

Independent 
Variables 

Levels 

Narrative 
Stories 

Experimental 
Scenarios 

Context 
Features 

Levels 

Scenarios 

Presenter
Presentation Notes
What data is collected?
How is the data analyzed?
What is the final output of each step?



4 Step Methodology 

Step 0: 
Background 
Knowledge 

Step 1: 
Focus 
Group 

Step 2: 
Scenario 
Interview 

Step 3: 
Validation 
Interview 
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 Used to review the individual context maps 
 Determine the validity of the scenarios, context 

levels, and their relationships to CCMs 
 Confirm that you correctly captured the 

participant’s experiences.  
 Used to consolidate the individual context 

maps into a final aggregate context map 
 Scenarios that are similar to other SMEs 
 Scenarios from other SMEs not mentioned by 

current interviewee 
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Validation Interview: 

Purpose & Data Collection 

Step 0 Step 1 Step 2 Step 3 

Presenter
Presentation Notes
As the discuss will most likely expressed in narrative form, initially meeting a group should allow the pilots to ‘feed’ off of each other; e.g. ‘oh yeah, something similar happened to me…’
Meeting in a group will help weed out any ‘outlier’ experiences; e.g. ‘I have no idea what you’re talking about; that’s never something that concerns me.’
Initially meeting a group is good way to initially explore the ‘decision space.’

Why a focus group?
Initial conception of ‘decision space’
Eliminate outliers
What data is collected?
Narrative of users’ decision making process in different scenarios
How is the data analyzed?
What is the final output of each step?
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Validation Interview: 

Deliverable 

Step 0 Step 1 Step 2 Step 3 

Presenter
Presentation Notes
As the discuss will most likely expressed in narrative form, initially meeting a group should allow the pilots to ‘feed’ off of each other; e.g. ‘oh yeah, something similar happened to me…’
Meeting in a group will help weed out any ‘outlier’ experiences; e.g. ‘I have no idea what you’re talking about; that’s never something that concerns me.’
Initially meeting a group is good way to initially explore the ‘decision space.’

Why a focus group?
Initial conception of ‘decision space’
Eliminate outliers
What data is collected?
Narrative of users’ decision making process in different scenarios
How is the data analyzed?
What is the final output of each step?




 When collecting any type of qualitative data, 
there is a fine line between leaving no stone 
unturned and leading your participants 
 Avoid the temptation to drive down into specifics 

too quickly 
 Avoid examples from your domain of interest 

when explaining CCM 
 Consider giving the CCMs ‘code names’ to 

avoid biasing the SMEs 
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Unsolicited Advice 

Step 0 Step 1 Step 2 Step 3 

Presenter
Presentation Notes
Output

Established design space with respect to key context
Will be used for (1) verification of understand



Conclusions 



Summary 
 The Problem 
 What is context? How do we bound it? 
 Hollnagel’s Contextual Control Modes 

 The Objectives 
 Create a methodology for engineers to 

systematically account for varying context in DSS 
design 
 Systematically construct realistic scenarios using 

environmental context 
 The Solution 
 4 Step Methodology to translate user narratives 

into experimental scenarios 
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Questions? 



Extra Slides 



 Enable engineers to evaluate their current DSS 
 Which decision modes do they currently support 

and what impact does this have on performance? 
 Which DSS features are used when? 
 What information do users need that they are not 

getting? 
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Create a methodology for engineers 
to systematically account for varying  

context in DSS design 



 Provide guidance on how to leverage this 
information to improve DSS 
 Generic interface requirements for DSS design to 

support operator across decision metrics 
 Evaluation metrics to assess existing DSS 
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Create a methodology for engineers 
to systematically account for varying  

context in DSS design 



 Implement the methodology in a complex, 
dynamic, and safety critical environment 
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Create a methodology for engineers 
to systematically account for varying  

context in DSS design 



4 Step Methodology 
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