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Preface   

Task 2: Development of Experimental Plan for In Vivo 
Exercise and Simulation

Research Using In-Vivo Simulation of 
Meta-Organizational Shared Decision Making (SDM)

Document Distribution and Confidentiality 

Currently, this 
document is for the purview of the Technical Authority: DRDC and government only. 



1 Introduction 

1.1 Overview of the CORA TIF initiative 

1.1.1 CORA TIF project goal and work streams 

Using In Vivo Simulation of Meta-Organizational Shared Decision Making

Wicked problems



1.1.2 Gap-Santé project goal and work stream 

Using In Vivo Simulation of Meta-Organizational Shared 
Decision Making

1.2 Overview of project tasks 

1.2.1 Task 1:  Synthesis of case studies to form a shared decision making (SDM) 
framework 

Research Using In Vivo Simulation of Meta-organizational 
Shared Decision Making (SDM) Task 1: Synthesis of Case Studies to form a SDM Framework, 

1.2.2 Task 2:  Development of an experimental plan for in vivo exercise and 
simulation 

in vivo

in vivo

1.2.3 Task 3:  Testing the shared decision making framework in vivo



1.2.4 Task 4:  Modeling communication and decision making functions 

1.2.5 Task 5:  Developing a user friendly knowledge tool 

1.3 Purpose of present report 

1.4 Overview of report sections 

•
Using In Vivo Simulation of Meta-

Organizational Shared Decision Making

•

Qualitative Interviews In Vivo Simulation Experiment



•

•

•

•

•

Model for Inter-organizational Problem Solving

•

•

•

•

•



•

•



2 Overview of Research Strategy 

in vivo 

2.1 Research objectives and questions 

To better understand how problem solving processes and outcomes during complex, extreme events 
can be impacted by 1) the approaches used to problem-solve, and 2) the structure and governance 
of the multi-organizational environment.  

Q1:

Q2:

2.2 Overview of strategy 

Model for Inter-Organizational Problem Solving
Figure 1

Figure 7 Annex A

Figure 8 Annex A Figure 9
Annex A Figure 10
Annex A

Figures 11 to 14 Annex A

in vivo



Figure 1:  Generic model of inter-organizational problem-solving approaches as a function of 
situation complexity, assets of organizations and time phase. 

mind maps

in vivo 



Research Objective: 
To better understand how problem solving processes and 
outcomes during complex, extreme events can be impacted by 
the approaches used to problem-solve, and the structure of the 
multi-organizational environment 

Research Questions: 

Q1:  What effect does the approach to multi-organizational problem 
solving have on problem solving processes and outcomes?

Q2: What effect does the multi-organizational environment have on 
problem solving processes and outcomes? 

Component 1: 
• Qualitative interviews with key decision 

makers
• Approximately 20 interviews 
• Identify key features, cognitive structures 

and patterns used to guide decisions and 
actions about extreme events 

Component 2: 
• In vivo simulation with complex scenario 
• 8 sessions of three pods 
• Control variable:  situation complexity 
• Independent variables:  problem solving 

approach, multi-organizational environment 
• Dependent variables:  problem solving 

processes and outcomes 

Analysis and Integration of Findings

Model for Inter-organizational Problem Solving

Figure 2:  Overview of Research Strategy 

2.2.1 Component 1 – Qualitative interviews with decision makers 

Critical Decision Method 



Critical Decision Method 

2.2.2 Component 2 –  In vivo simulation experiment 

Model for Inter-organizational Problem Solving

•

•

2.2.3 Integration of findings from components 

in vivo



in vivo



3 Methods for Component 1 – Qualitative Interviews 

3.1 Overview of design 

in vivo

Critical Decision Method

•

•

•

• a posteriori

o

•



o

•
o

3.2 Selection of events and interviewees 

Selection of extreme events 

Selection of interviewees 

Recruitment of interviewees 



3.3 Interview process 

Annex B

Critical 
Decision Method

deepening what if queries

3.4  Analysis plan  

NVivo NVivo





4 Methods for Component 2 – In Vivo Simulation 
Experiment

4.1 Overview of experiment design 

4.1.1 Control, independent and dependent variables 

Task 1: Synthesis of Case Studies to form a SDM Framework

.

4.1.2 Description of subjects/sample 

Characteristics of subjects 

Table 2



Table 1:  Key sectors and example organizations 

Sector/Type of Organization Example Organizations 

•
•
•
•
•
•
•
•

•
•
•
•

•
•
•
•

•
•
•
•

•
•

Screening criteria 

Table 2



 Table 2:  Inclusion and exclusion criteria for selecting participants 

Inclusion Criteria 

Exclusion Criteria 

4.1.3 Description of study environment and processes 

4.1.3.1 Facility requirements 

4.2.3 Multi-organization environment 



4.1.3.2 Information flows and processes 

Control Room 
Incoming conference feeds 

Outgoing information 

POD 1 
Video

camera 

POD 2 
Video

camera 

POD 3 
Video

camera 

Communication via 
conference software

Recording of 
conference software 

feed

Instructions 
Scenario 
Injects

Troubleshooting of 
technology 

Debrief

Figure 3:  Communication paths in session design 

Figure 3 

Uni-directional communication



Bi-directional communication. 



4.2 Control Variable 

situation complexity
Model for Inter-Organizational Problem Solving 

complex

4.2.1 Control variable: Situation complexity 

situation complexity

in vivo 



4.2.1.1 Description of scenario development process 

in vivo 

6.0 Implementation: Next Steps

in vivo 

in vivo

complex
Model for Inter-Organizational Problem Solving 

Model
(a) Event Impact (b) Uncertainty (c) Vulnerability

• Factor A: Event Impact

• Factor B: Uncertainty

• Factor C: Vulnerability

Refer to Figure 4 Template scenario elements grid



Tier 2: Effects on
essential services

Tier 3: Effects on
societal functionst pacts

Degr ion 

.2.4

pacts

pacts

Tier 1: Direct
effectsSituation complexity Factor A: Event impac Scope of im

1 1.1 1.1.1 1.1.1.1 1.1.1.2 1.1.1.3

Amount of 
psychological
trauma

Degree of impact 
on response 
organizations

 Amount of physical 
damage

Number of 
fatalities/ casualties

ee of dispers
- people/ place

1.1

Severity of im

1.1.2 1.1.2.1 1.1.2.2 1.1.2.3 1.1.2.5

Sudden / short Sustained/ lengthyThreat / warning 
only

Recurring /
intermittentTiming of im

1.1.3 1.1.3.1 1.1.3.2 1.1.3.3 1.1.3.4

Access to official 
sources of 
information

Degree of public 
outrage / fear

Impact on
perceptions

Degree / length Utilization of so
mediaof coverage 

cial ediaInvolvement of m

1.1.4 1.1.4.1 1.1.4.2 1.1.4.3 1.1.4.4 1.1.4.5

Number of 
jurisdictions

Type of 
jurisdictions

Level of 
jurisdictionsPolitical processes

1.1.5 1.1.5.1 1.1.5.2 1.1.5.3

Cause: unknown,
malicious, 
accidental

Hazard type -
CBRNE, other

Degree of prior 
experienceFactor B: Uncertainty tionNovelty of situa Controllability Latency

1.2 1.2.1 1.2.1.2 1.2.1.4 1.2.1.51.2.1.1 1.2.1.3

Developed plans -
known/ unknown

hazards

Anticipation &
Rehearsed plans Shared plansplanning 

1.2.2 1.2.2.1 1.2.2.2 1.2.2.3

Credibility of 
information

sources

Accuracy/ 
completeness of 

information

Lack of data & Speed of 
information flow

Volume of relevant/
extraneous data

Access to
information

Comprehensibility 
of informationinformation 

1.2.3 1.2.3.2 1.2.3.41.2.3.1 1.2.3.3 1.2.3.5 1.2.3.6

Traditional 
organizations &

partners

Non-traditional
organizations &

partners

New organizations & Emergent 
organizationspartners 

1.2.4 1.2.4.31.2.4.1 1.2.4.2

Consequences of 
change -

actual/potential

Rapidly changing 
context 

Nature / degree of 
change

Impacts of 
interventions

Speed of change

1.2.5 1.2.5.31.2.5.1 1.2.5.2 1.2.5.4

Flexibility of
interpretive 
frameworks

Imposed / Common / shared 
process

Degree of creativity
unilateral process / improvisation

1.2.6 1.2.6.1 1.2.6.2 1.2.6.3



Factor C: Vulnerability Economic 
development 

Distribution of 
wealth

Amount of 
resources

Diversity of 
economic activity Economic stability(Resiliency)

1.3 1.3.1 1.3.1.1 1.3.1.2 1.3.1.3 1.3.1.4

Socio- 
demographics / at- 
risk populations

Citizen 
participation

Figure 4:  Template scenario elements grid 

Experimental Platform 

Gapville Figure 5 

Gapville

1.3.2.1

Social capital Social support Social identity

1.3.2 1.3.2.2 1.3.2.3 1.3.2.4

Sense of 
community

Attachment of 
place

1.3.2.5 1.3.2.6

Community 
partnerships -

external/internal

1.3.3.5

Political stability Leadership skills Level of education Prior experience

1.3.3.1 1.3.3.2 1.3.3.3 1.3.3.4

Community 
competence 

1.3.3 

Number of 
information

sources

Information & Public vs expert 
perceptions

Trusted sources of 
information

Efficacy of risk 
messaging

Communication 
infrastructurecommunication 

1.3.4 1.3.4.1 1.3.4.2 1.3.4.3 1.3.4.4 1.3.4.5

Degree of 
interdependence

re: cascading 
failures 

Distribution 
networks / supply 

chains

Presence of 
redundant systemsOther infrastructure 

1.3.5 1.3.5.1 1.3.5.2 1.3.5.3



Figure 5:  Gapville 

4.2.1.2 Assessment of scenario complexity and appropriateness 

•

Figure 4 – Template scenario elements grid

•

•

•

Complexity assessments 



Annex C

Model

Assessment of likelihood of occurrence

in vivo

Assessment of level of appropriateness of scenarios

Consistency of interpretation of key facts by subjects

4.3 Independent Variables 

4.3.1 Independent variable: Type of multi-organizational decision-making 
approach

multi-organizational decision-making 
approach Model



Section 2.0

•

•

•

•

•

•

•

•

4.3.1.1 Description of task development process 

 Annex D



4.3.1.2 Assessment process for problem solving tasks 

in vivo

4.3.2 Independent variable: Multi-organization environment 

4.3.2.1 Intra pod description
4.3.2.2 Inter pod description

4.3.2.3
Description of session and pod composition

Figure 6



Control 
Room 

POD 1 POD 2 POD 3 

Observation & Info

Inter-pod communication

Observation only

Figure 6:  Overall session composition 

4.3.2.1 Intra pod description 

Table 3:  Pod composition descriptions 

Pod composition Description Example 

Homogeneous Pod 

(Same organization) or

Mixed Organizations Pod 

and

4.3.2.2 Inter pod description 



Table 4:  Configuration descriptions 

Configuration Pod composition Inter-pod 
interaction 

Description 

A

I  I  I NI NI NI

M  M  M

•

•

•

B

I I I NI NI NI

M M M

•

•

•

C

I  NI  M I  NI M

I  NI  M



Configuration Pod composition Inter-pod 
interaction 

Description 

•

and

D

I  NI  M I  NI M

I  NI  M

and

•

Table 5:  Pod members by configuration 
Pod 1 Pod 2 Pod 3 

Co . nfig

A

B

C

D

4.3.2.3 Description of session and pod configuration 



Table 6:  Stage ordering by pod configuration and problem solving approach 

Session
No. Stage 1 Stage 2 Stage 3 Stage 4 Approach

1
2
3
4
5
6
7
8

Table 7

Table 7:  Number of participants needed according to organizational type 

Organizational Type No. Participants per Session No. Participants For Experimental Design 

Military (M) 24

ICS non-military (I) 24

Non-ICS 24

All 72

4.4 Dependent variables 

 2.1

processes outcomes

•

•

•

•

•

•



•

•

•

•

•

Annex E

4.5 Analysis plan 



5 Feasibility and Contingency Analysis 

5.1 Feasibility of experimental plan 

2.2

5.2 Risks and contingencies 

Risk 6: Delays in obtaining ethics approvals

Risk 1: Unable to recruit requisite number of study participants 

Risk 2: Unable to select most appropriate types of participants 



4.1.2 Description of 
subjects/sample

Risk 3: Scheduling conflicts affect participant availability for a planned session 

Risk 4: Hardware/software utilized fails to perform as per specifications 

Risk 5: Delays in obtaining ethics approvals negatively affect project schedule 



6 Implementation:  Next Steps 

6.1 Component 1 – Qualitative interviews 

6.1.1 Prepare interview guide 

Annex B

6.1.2 Prepare ethics submission and obtain approval 

6.1.3 Identify/select interviewees 

6.1.4 Test interview process/instruments, train interviewers 

6.1.5 Conduct interviews 



in vivo

6.2 Component 2 – In Vivo Simulation Experiment 

6.2.1 Development and calibration of scenarios 

6.2.2 Development and calibration of problem solving  

6.2.3 Finalization of measures for problem solving process and outcomes 

Annex E

6.2.4 Develop detailed study protocols 

•



•

•

•

•

•

•

•

6.2.5 Prepare submission and obtain ethics approval 

in vivo

6.2.6 Obtain, set-up and test equipment and facilities 

4.1.3 Description of 
study environment and processes.



6.2.7 Training technical staff, facilitators and observers 

6.2.8 Pilot testing of study environment and processes 

6.2.9 Recruit subjects 

 4.1.2  4.3.2.3

6.2.10 Launch experiment 



6.3 Project schedule 

Annex F



7 Application of findings and future considerations 

7.1 Measuring situational complexity 

7.2 Measuring collaboration, cooperation and coordination 

7.3 Further investigate impact of situation complexity on problem 
solving outcomes 

Model



7.4 Further investigate stages of problem solving and non-linear 
problem solving processes 

7.5 Further investigate impact of various scenarios 

4.3.1.2 Assessment process for problem solving tasks

7.6 Extend the timeline to include collaboration in pre-event 
planning stages 

7.7 Exploration of  the roles of leadership vs. stewardship in process 
of problem solving in the multi-organizational context 

who is in charge



7.8 Translation of tasks into training materials for learning and 
practicing collaborative techniques in multi-organizational 
settings involving complex situations 

7.9 Transfer experimental setting into prototype training setting 

in vivo

7.5 7.6 7.8

7.10 Test prototype training with recruits/trainees and develop 
materials and recommendations for training of members of 
operational community 
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Annex A Task 1 Report Figures 

Figure 7:  Modifying variables of power, resources and information (adapted from Crosby & 
Bronson, 2005) 

Figure 8:  Model of inter-organizational problem solving 



Figure 9:  Management approaches by time phase 

Figure 10:  Representation of interdependence of coordination, cooperation, and collaboration 



Figure 11:  Three factors contributing to situation complexity 

Figure 12:  Representation of coordinated organizations 

Figure 13:  Representation of cooperating organizations 



Figure 14:  Representation of collaborating organizations 



Annex B Preliminary Guidelines for Interviews 

Background  

 “Critical Decision Method” 

•

•

•



Interview Questions 

Probes will not necessarily be asked in the following order and if the question has already 
been answered the probe will not be used. Questions will be context specific on interviewees’ 
recollection of the event. 

Introductory Questions 
•

•

•

•

Organizational Problem Solving 



Team and task 

Problem Solving Process 

Sharing



Goals

Multi-organizational environment 



Complexity
Uncertainty

Workload 

Personal Perception



Annex C Situation complexity rating scales 

SCALE

Less complex More complex 

Factor A: 
Event
impact 

Scope of 
impacts 

Severity of 
impacts 

Timing of 
impacts 

Involvement 
of media 



SCALE

Less complex More complex 

Political 
processes 

Factor B: 
Uncertainty 

Novelty of 
situation 

Anticipation 
& planning 

Lack of data 
& information 



SCALE

Less complex More complex 

New organizations 
& partners 

Rapidly changing 
context 

Flexibility of 
interpretive 
frameworks 

Factor C: 
Vulnerability 
(Resiliency) 

Economic 
development 



SCALE

Less complex More complex 

Social capital 

Community 
competence 

Information 
&

communicatio
n



SCALE

Less complex More complex 

Other
infrastructure 



Annex D Three-way Analytic Grid 

PROBLEM SOLVING STAGES 

Problem 
Identification 

Problem 
Definition

Solution 
Generation Decision Making Solution 

Implementation 
Feedback: 

Success/Failure 

Approach Time Assets 
Actions 

Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Coordination Pre

During 

Post 

"A process of 
communication,
planning and sharing 
of resources, risk and 
rewards for purposes 
of efficiency and 
effectiveness in 
achieving the 
complementary goals 
of the parties involved" 



PROBLEM SOLVING STAGES 

Problem 
Identification 

Problem 
Definition

Solution 
Generation Decision Making Solution 

Implementation 
Feedback: 

Success/Failure 

Approach Time Assets 
Actions 

Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Cooperation Pre

During 

Post 

"A process where 
parties with similar 
interests plan together, 
negotiate mutual roles, 
and share resources to 
achieve joint goals, but 
maintain separate 
identities (Taylor-
Powell et al., 1998)."



PROBLEM SOLVING STAGES 

Problem 
Identification 

Problem 
Definition

Solution 
Generation Decision Making Solution 

Implementation 
Feedback: 

Success/Failure 

Approach Time Assets 
Actions 

Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Collaboration Pre

During 

"A process through 
which parties who see 
different aspects of the 
problem can explore 
constructively their 
differences and search 
for (and implement) 
solutions that go 
beyond their own 
limited vision of what 
is possible" (Taylor-
Powell et al., 1998).

Post 



PROBLEM SOLVING STAGES 

Problem 
Identification 

Problem 
Definition

Solution 
Generation Decision Making Solution 

Implementation 
Feedback: 

Success/Failure 

Approach Time Assets 
Actions 

Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 

Actions 
Demonstrating 
Asset Sharing 



Annex E Considerations for Dependent Variables – Problem 
Solving Processes and Outcomes 

Problem Solving Processes 

Variable 
Name 

Considerations Type of Measure & 
Frequency 

Required Actions 

Satisfaction 
with 

problem 
solving 
process

•

•

•

•

•
•
•
•

•
•

•

•

•

•

Level of 
participation 
(intra-pod) •

•

•

•

•

•

•

•

•

•

•

•

•
•
•

•



Variable 
Name 

Considerations Type of Measure & 
Frequency 

Required Actions 

Level of 
participation 
(inter-pod) • intra

inter

•

•

•

Time spent 
on problem 

solving 
stages

•

•

•

•

•

•

Pattern of 
engagement 
in  problem 

solving 
stages

•

•

•

•

•

•
•

•

•

•

•

Intra pod 
task and 

group
cohesion 

•

•

•

•

•

•

•
•

•



Variable 
Name 

Considerations Type of Measure & 
Frequency 

Required Actions 

•
Inter pod 
task and 

group
cohesion 

•

•

•

•

•

•

•

•
•

•



Problem Solving Outcomes 

Variable 
Name 

Considerations Type of Measure & 
Frequency 

Required Actions 

Decision
quality

•

•

•

•

•

•
•

•

•

•

•
not just every member’s 

solutions piled together
•
•
•
•

•

•

•
•

•

•

Satisfaction 
with problem 

solving 
outcome 

•

•

•

•

•

•

•

•

•



Variable 
Name 

Considerations Type of Measure & 
Frequency 

Required Actions 

Level of 
agreement •

•

•

•

•

•

•
•

Changes in 
individual 

organizational 
goals 

•

•

•

•

•

•

Changes in 
collective

goals 
•

•

•

•

•

•



Annex F Project Schedule  
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DOCUMENT CONTROL DATA 



Introduction or background:

Method in vivo

Results and Discussion Model for Inter-organizational Problem Solving

Introduction : 

Méthode

Résultats et discussion Modèle  pour la résolution inter-organisationnelle des 
problèmes




