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ABSTRACT 

 

This research aims to provide empirical evidence to show that 

organizational culture is an influencing factor for situation awareness (SA) and 

decision making (DM).  This study measures the effect of organizational culture 

on SA and decision making DM within a simulated peacekeeping task 

environment using the combined data from two military sample groups and one 

non-military sample group. The military sample groups were made up of 32 

participants from the Command and General Staff College at Ft. Leavenworth 

and 52 participants from the U.S Military Academy at West Point.  The non-

military sample group was made up of 74 participants from Texas Tech 

University.  Three organizational culture styles, Constructive, Passive/Defensive, 

and Aggressive/Defensive were measured using the Organizational Culture 

Inventory (OCI).  SA and DM were measured using a query method.  Each SA 

query addressed an SA requirement for stability and support operations (SASOs) 

and was categorized based on the level of SA each represented, Perception, 

Comprehension, and Projection.  Three samplings of SA and DM queries were 

analyzed through out the peacekeeping simulation.  Scores for SA and DM 

variables represented the percent correct and were based on the ratings of two 

experts.  One of three regression analyses (linear regression, ordinal regression 

with a probit link function, and multinomial logistic regression) were used to 

measure the effects of the explanatory variables: organizational culture styles, 

sample group, and experience in SASOs on the response variables SA 

Perception, Comprehension, and Projection and DM.  Constructive culture styles 

were expected to have positive affects while Passive/Defensive and 

Aggressive/Defensive culture styles were expected to have negative effects.  

Results from the main analysis revealed that organizational culture had a 

significant effect on SA and DM.  Passive/Defensive culture style and sample 

group had significant effects on SA Projection, while Passive/Defensive and 
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Aggressive/Defensive culture styles and sample group had significant effects on 

DM.  Most of the directional effects were unexpected.  The Passive/Defensive 

culture style had a positive effect on SA Projection scores and a negative effect 

on DM scores.   Aggressive/Defensive culture style had a positive effect on DM 

scores.  Effects between sample groups showed that West Point had a positive 

effect while Ft. Leavenworth had a negative effect on SA Projection and DM 

scores.  No effects for explanatory variables were found for SA Perception and 

Comprehension.  Furthermore, an exploratory analysis revealed that re-grouping 

sample groups by similar scores for culture styles had a greater effect on SA and 

DM than the effects of the individual culture styles. An analysis of variance was 

used to test for differences in scores for culture styles between sample groups 

and showed no difference between the Ft. Leavenworth and Texas Tech sample 

group for all three culture styles.  Leavenworth and Texas Tech sample group 

were combined to represent one culture profile that was characterized by having 

lower scores than West Point for Passive/Defensive and Aggressive/Defensive 

culture styles.  The Leavenworth and Texas Tech sample group had a 

significantly negative effect, while West Point had a significantly positive effect on 

SA Projection and DM scores.  Details of methods, results, and implications for 

future research are presented. 
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CHAPTER 1 

INTRODUCTION 

 

“Man is man because he has no instincts, because 
everything he is and has become he has learned, acquired, from 
his culture, from the man-made part of the environment, from other 
human beings…” (Montagu, 1968, p. 9) 

 

1.1 History and Background 

Decision making failures are responsible for many accidents in critical and 

complex systems.  Researchers have found that the key for effective decision 

making in such systems is the awareness of evolving situations in the 

environment.  This key aspect in decision making is known as situation 

awareness (SA).  It is defined as “the perception of the elements in the 

environment within a volume of time and space, the comprehension of their 

meaning, and the projection of their status in the near future” (Endsley, 1988, p. 

97). 

Within the last decade SA has become the focus of research that aims at 

understanding decision making and performance in critical and dynamic systems 

(Andre, Wickens, & Moorman, 1991; Durso, Hackworth, Truitt, Crutchfield, 

Nikolic, and Manning, 1997; Endsley, 1988, 1999; Haas, Nelson, & Repperger, 

2001; O’Hare, 1992;).  Studies have shown that loss of SA can be related to 

accidents involving human operators.  Endsley (1995a) found that SA was 

associated with 88% of major air carrier accidents that involved pilot error studies 

and Rodgers & Mogford (2000) associated SA with 58.6% of operational error in 

air traffic control operations. 

The conceptual framework of SA and decision making includes influential 

factors that can be classified by individual factors (e.g., abilities, experience and 

training) and external factors (e.g., system compatibility, interface design, and 

workload).  The aim of this research challenges this framework to include the 
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influence of a social factor.  It is believed that organizational culture influences 

SA from established organizational values and norms. 

In basic terms organizational culture can be described as the “shared 

cognitions” of members within a social unit (Schneider, 1990).  It is formally 

defined by Schein (1985) as, 

 

…a pattern of basic assumptions-invented, discovered, or 
developed by a given group as it learns to cope with its problems of 
external adaptation and internal integration that has worked well 
enough to be considered valid and, therefore, to be taught to new 
members as the correct way to perceive, think, and feel in relation 
to those problems. (p. 385) 

 

Though organizational culture has never before been directly associated 

with SA in literature, influence of organizational culture on decision making is not 

a new concept.  Literature addressing culture and decision making focuses on 

issues of organizational participation (Kurtz, 2003; Sagie and Zeynep, 2003), 

perceived context (Berthon, Pitt, and Erev. 2001), organizational learning (Bierly, 

Kessler, and Christensen, 2000), and ethics (Arnold & Lampe, 1999).  However, 

most pertinent to this study is the literature that identifies organizational culture 

as a key factor involved in system errors and failures (Reason, 1990; Shappell, 

2000; Turner and Pidgeon, 1997).  These studies see human errors to be 

decisions that result from failures of pre-existing organizational factors and 

escalating situations.  In this frame, organizational culture is among the 

organizational factors.  The potential for organizational culture to be associated 

with errors and failures justifies the need to further explore the relationship 

between organizational culture and key processes of decision making, which for 

this study is SA. 

Theoretically, culture provides the set of values, beliefs, and norms that 

have allowed survival within the environment under which decisions are made 

(Bolman & Deal, 1997; Kurtz, 2003; Schein, 1985).  It is believed that these 
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values, beliefs, and norms are fundamental in shaping interpretations and 

responses of environmental situation.  In most basic terms culture can be viewed 

as a factor that is used to construct perceived reality, where as SA can be viewed 

as the process and the product of perceived reality.  Organizational culture 

constructs reality by shaping how people see and understand information and 

events in the working environment (Morgan, 1997), and SA is the constructed 

reality as defined by the perception, comprehension, and projection of 

information in the environment (Endsley, 1988).  

If culture affects SA and decision making, what is the impact and how 

does it work?  Literature suggests answers to these questions.  Pidgeon (1991) 

states that culture influences naturalistic behavior by shaping perceptions of what 

is viewed as important and what is viewed as a risk.  In this case culture acts as 

a filter of information by selecting the information that is to be given attention.  

Culture also has the power to alter the interpretation of data.  Schein (1985) 

states that the magnitude of culture’s influence on perceptions is such, that 

people actually distort information to be congruent with the basic assumptions or 

theories that underlie their culture.  This is similar to Perrow’s (1984) description 

of an error type known as a De Minimus explanation, where a situation 

assessment is preserved by minimizing the importance of data that is 

inconsistent with the assessment.  Information then becomes misperceived and 

misinterpreted, which may further result in a decision making error.  Klein (1993) 

suggests that this type of influence on perception describes error types that 

involve disregarding first signs of failure or warnings in a system.   He classifies 

this phenomenon as an error due to Mental Simulation (a mental picture of the 

transformation of a sequence of events from one state to another). 

 

1.2  Research Problem Statement 

SA research focuses on gaining a better understanding of SA and 

decision making in critical systems.  However, despite associations between 
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organizational culture and decision making along with the recognition of culture 

as an important factor on performance in complex and high risk industries, the 

impact of organizational culture has yet to be acknowledged in this area of 

research.  The importance of bringing together these disciplines can be realized 

in the potential to prevent tragedies such as those in recent history, where 

according to official investigation reports were largely due to errors resulting from 

the existing organizational culture.  Examples of such tragedies include 

Chernobyl and NASA space shuttles the Challenger and the Columbia. 

According to literature, organizational culture plays an important role in 

influencing the way people perceive, think, and feel about information and 

situations in the environment.  This is achieved as the shared set of values and 

norms among members of organizations establish the acceptable and 

appropriate ways to perceive and respond to situations in the organizational 

environment.  It is from this very property of organizational culture that values 

and norms may have the potential to create blind spots in SA.  Blind spots are 

defined as the inhibition and/or distortion of information in the SA levels of 

perception, comprehension, and projection due to the effects of organizational 

culture characteristics (Beruvides & Sandoval, 2003).  Figure 1.1 demonstrates 

the theory that organizational culture acts as a filter of environmental information 

and the potential for culture to be an influencing factor of distortions or 

misperceptions in SA. This study attempted to investigate the existence of blind 

spots through by measuring the effects of organizational culture on SA and 

decision making. 

 

1.3 Research Question 

The two main questions that guide this research are:  Does organizational culture 

influence SA and decision making and can organizational culture create 
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State of Environment

Culture Filter

SituationAwareness(w/blind spots)

 
Figure 1.1. Culture filter and situation awareness. (Source: Beruvides & 
Sandoval, 2003). 
 

blind spots in SA that adversely influence decision making?  In order to answer 

these main questions the following sub-questions will be addressed in this 

research:  

1. Is there a general effect of organizational culture on SA and decision 

making? 

2. Do specific characteristic of organizational culture adversely affect SA 

and decision making?  

3. What culture characteristics positively affect SA and decision making 

and what culture characteristics negatively affect SA and decision making 

4. Are all levels of SA affected by organizational culture? 

5. Are all levels of SA affected by organizational culture in a similar 

manner? 
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1.4 Research Objective 

This study has two objectives: first, to show that organizational culture is a 

factor that influences SA and decision making, and second, to demonstrate that 

organizational culture has the potential to create blind spots in SA and to 

negatively impact decision making.  The study was designed to test whether 

organizational culture impacts SA levels of perception, comprehension, and 

projection.  If negative impacts are found, this provides evidence that 

organizational culture inhibits and/or distorts information creating blind spots in 

SA. 

 

1.5 General Hypothesis

This study will test the main hypothesis that organizational culture has the 

potential to create blinds spots in situation awareness which further affects 

decision making.  This hypothesis will be tested within military stability and 

support operations using two sample groups from the U.S. Army and one non-

military sample group. 

The sub-hypotheses predict the effect of specific organizational culture 

styles that are categorized under three general classifications according to Cook 

& Lafferty (1989): Constructive, Passive/Defensive, and Aggressive/Defensive.  

Constructive culture styles are those that support interaction and communication 

among members as well as encourage, promote, and provide assistance for 

helping members complete tasks and meet goals.  This culture style has shown 

to promote effectiveness in other organizations (Denison, 1984; LaPorte & 

Consolini, 1991; Westrum & Adamski, 1999).  Cooke and Lafferty (1989) identify 

four culture characteristics that exemplify constructive organizational styles these 

are: achievement, self-actualizing, humanistic-encouraging, and affiliative, see 

Appendix A for definitions of these individual characteristics. 
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The Passive/Defensive and Aggressive/Defensive culture styles are on 

the opposite side of the spectrum.  Members of cultures with these styles interact 

in a more structured and closed environment to ensure security or protection of 

position within the organization.  Both of these styles have been shown to 

impede effectiveness (Mjo, 2002).  Passive/defensive culture styles are those 

that score high in organizational culture that have characteristics of: approval, 

conventional, dependent, and avoidance.  Aggressive/defensive organizational 

culture styles have characteristics of:  oppositional, power, competitive, and 

perfectionistic.  Descriptions of both passive/defensive and aggressive/defensive 

culture styles are also presented in Appendix A. 

 

The following are the hypotheses: 

Hypothesis 1.  Organizational culture affects situation awareness 

measures. 

Sub-hypothesis 1A.  Constructive organizational culture styles are 

positively associated with situation awareness measures. 

Sub-hypothesis 1B.  Passive/Defensive organizational culture styles are 

negatively associated with situation awareness. 

Sub-hypothesis 1C.  Aggressive/Defensive organizational culture styles 

are negatively associated with situation awareness. 

 

Hypothesis 2.  Organizational culture affects decision making measures. 

Sub-hypothesis 2A.  Constructive organizational culture styles are 

positively associated with decision making. 

Sub-hypothesis 2B.  Passive/Defensive organizational culture styles are 

negatively associated with decision making. 

Sub-hypothesis 2C.  Aggressive/Defensive organizational culture styles 

are negatively associated with decision making. 
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1.6 Delimitations

 This study was not designed without delimitations.  Due to safety and 

prohibitive reasons, SA and decision making were not assessed in a real and 

natural environment as encountered by officers in the U.S. Army.  The 

experiment was run in a simulated peacekeeping environment.  Though the 

synthetic environment was developed based on actual events, results were 

limited in their representation of results that may occur in an actual environment.  

Also, the accuracy of the measurement of organizational culture was limited by 

the strength of culture questionnaire used.  It also must be noted that the culture 

questionnaire did not directly measure organizational culture rather it measured 

the perception of organizational culture.  Also, as with all questionnaires and 

surveys it must be identified that there is a possibility that results did not 

accurately reflect the intended measurement if respondents fail to answer 

questionnaires with candor. 

 

1.7 Limitations 

The goal of this research was to develop evidence to support the theoretical 

framework within the sample groups, two of which are within the U.S. Army 

schooling system and are expected to have an organizational culture that is 

hierarchical and power oriented.  These two sample groups include intermediate 

level Army Officers from the Command and General Staff College at Fort 

Leavenworth and Officer Trainees at West Point Military Academy.  The third 

sample group was not under Army influence and was expected to have a more 

open and humanistic organizational culture.  It includes undergraduate students 

at Texas Tech University.   

Due to the uniqueness of these sample groups as well as the uniqueness of 

the simulated task used to measure situation awareness and decision making, it 

must be emphasized that the results cannot be generalized beyond the specific  
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populations from which the samples are drawn.  The framework will need to be 

validated and tested in various settings in order to be able to make 

generalizations from the theory to other organizations,  

 

1.8 Assumptions

The following assumptions are fundamental to this study: 

1. Sample groups are representative of their populations 

2. Organizational culture is established within the sample populations. 

3. Organizational norms represent a measure of organizational culture. 

4. Participants will truthfully and accurately express their perception of 

organizational culture. 

5. Participants will truthfully and accurately answer the SA and decision 

making questions. 

 

1.9 Need for Research 

Accidents in critical systems can have catastrophic consequences that 

threaten property, the environment, and human life.  Prevention of errors in these 

systems relies on research that aims to understand the elements that influence 

error.  Organizational factors, such as management practices, organizational 

structure, and organizational culture, have been identified to be among these 

elements that influence error (Barnes, 2000; Hofmann & Stetzer, 1996; Reason, 

1995, 1990; Shappell, 2000).  The effectiveness of strategies developed to 

prevent accidents, therefore, depends on understanding the organizational 

environment and how the elements of the environment such as culture affects 

situation awareness and decision making.  Organizational culture is one of the 

organizational factors that has been associated with accidents and decision 

making (Lund & Aaro, 2004; Havold, 2000; Kurtz, 2003; Soeters & Boer, 2000).  

It is also believed that organizational culture is a key for effective decision making 

and therefore the key for enhancing the reliability in performance of organizations 

 9



(Kurts, 2003; Roberts, 1993).  However, research that focuses on understanding 

the relationship between organizational culture and decision making is lacking.  

Furthermore, Schein (1985) specifically recognizes that there is a need for 

models that associate culture with psychological mechanisms.  This study will 

fulfill this need by broadening the scope of decision making research by 

investigating organizational culture as a potential influencing factor in SA and 

decision making. 

 

1.10 Benefits of this Research

Many benefits are to be gained from this research.  This research is 

expected to enhance the current understanding of SA and decision making by 

considering organizational culture as an influential factor.  Moreover, it will 

provide empirical grounds for including organizational culture as a factor in 

investigations of causes of accidents and disasters.  More importantly it has the 

potential to influence prevention strategies that aim to enhance the effectiveness 

and reliability of organizations that perform high risk tasks.  One of the most 

important benefits that this study will provide is the theoretical foundation, which 

will serve as the basis and a reference for continuing research in this area.  

Furthermore, the exploratory nature of design and analysis will result in findings 

that will generate questions to be useful in future studies. 

 

1.11 Research Outputs and Outcomes 

Organizational culture was measured using a culture questionnaire, which 

evaluated the perception of organizational culture norms.  SA and decision 

making were measured with sets of queries presented throughout a simulated 

military peacekeeping task.  The statistical models provided the following 

outputs: 

1. General effects of organizational culture on SA measures. 

2. General effects of organizational culture on decision making measure. 
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3. Organizational culture styles that have negative effects on each SA 

measures: perception, comprehension, and projection. 

4. Organizational culture styles that have negative effects on decision 

making. 

5. Effects of sample groups on SA and decision making measures. 

 

These outputs were used to determine the following final outcomes.   

1. Whether organizational culture is among the factors that influence SA 

and decision making. 

2. Whether organizational culture has the potential to create blind spot in 

SA and decision making. 

3. Whether constructive styles of organizational culture have a positive 

effect on SA and decision making measures for peacekeeping type tasks. 

4. Whether passive/defensive and aggressive/defensive styles have 

negative effects on SA and decision making measure for peacekeeping type 

tasks. 
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CHAPTER 2 

LITERATURE REVIEW 

 

In order to understand the proposed theoretical relationship between 

organizational culture, SA, and decision making, it is necessary to have a clear 

understanding of relevant constructs and research findings within each of these 

research domains.  This chapter presents a review of literature and information 

that supports the study to investigate the influence of organizational culture on 

situation awareness and decision making.  It will also present and discuss the 

theoretical model that guided this study. 

The chapter is broken into five main sections.  The first three sections will 

provide background information on SA, decision making, and organizational 

culture including definitions, theories, models, and measures.  Section 2.1 will 

address SA, Section 2.2 will review decision making, and Section 2.3 will present 

and an overview of organizational culture.  Section 2.4 will discuss the theoretical 

concept of organizational culture and blind spots in SA along with findings in 

literature that support of this concept.  Finally, Section 2.5 will discuss the 

theoretical model that presents how organizational culture may fit into the SA and 

decision making framework. 

 

2,1 Situation Awareness

SA has been established as a fundamental requirement for decision 

making in complex and dynamic systems.  Though SA research was first 

established in aviation psychology, it has since been applied to various industry 

domains, such as aviation (Busquets, Parrish, Williams, & Nold, 1994; Durso, 

Truitt, Hackworth, & Crutchfield, 1997; Endsley, 1994), nuclear power (Hogg, 

Folles, & Stand-Volden, 1995; Roth, 1997), medicine (Gaba & Howard, 1995), 

and military (Artman, 2000; Endsley & Jones, 1997; Federico, 1995; Kaempf, 

Klein, & Thordsen, 1996, Kaempf, Wolf, & Miller, 1993).  The operators within 
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each of these systems are to maintain the goals of their system through 

decisions that are based on the evaluation of the dynamic situations occurring in 

their environment.  Research in SA aims to improve the understanding of the 

cognitive and environmental constructs that influence decisions made in such 

environments. 

 

2.1.1 Definitions 

 Controversies and discussions have developed over the various 

definitions of SA.  Some argue whether SA should be described as a product or 

process (Adams, Tenney, & Pew, 1995; Smith & Hancock, 1995), while others 

are concerned that some definitions of SA are too broad or too “system 

specific”(Durso & Gronlund, 1999).  However, given that this is a fairly young 

area of research; various definitions of SA exist.  Table 2.1 presents a sample of 

SA definitions that were found in literature.  Although these definitions focus on 

different elements and process functions, each suggests that SA is a cognitive 

phenomenon. 

 Despite discrepancies with existing definitions, most researchers refer to 

the definition provided by Endsely (1988).  It states that SA is “the perception of 

elements in the environment within a volume of time and space, the 

comprehension of their meaning and the projection of their status in the near 

future” (Endsley, 1988, p. 97).  This definition addresses three main requirements 

of SA.  These requirements are described as levels: Level 1 – Perception, Level 

2 - Comprehension, and Level 3 – Projection (Endsley, 1988).  Level 1 is the first 

step and requires identifying information in the environment.  Level 2 requires 

understanding the information identified in the environment.  Level 3 requires 

predicting the change of information in the environment.  By accurately achieving 

each of these levels, one is able to obtain a realistic view of the state of the 

environment, which may increase the likeliness of making good decisions and 

enhancing performance. 

 13



Table 2.1. Definitions for situation awareness in literature. 

Definition  Author 
The knowledge, cognition and anticipation of events, 
factors and variables affecting the safe, expedient 
and effective conduct of the mission 
 

 Taylor, 1990, p.3-
3 

The accessibility of a comprehensive and coherent 
situation representation which is continuously being 
updated in accordance with the results of recurrent 
situation assessments. 
 

 Sarter & Wood, 
1991, p. 52 

Continuous extraction of environmental information, 
integration of this information with previous 
knowledge to form a coherent mental picture, and 
the use of that picture in directing further perception 
and anticipating future events. 
 

 Dominguez, 
1994, p. 11 

The up-to-the-minute cognizance required to operate 
or maintain a system. 
 

 Adams, Tenney, 
& Pew, 1995 

Adaptive, externally directed consciousness  Smith & Hancock, 
1995, p. 138 
 

The operator’s understanding of the dynamic 
situation including the current and likely future states.  
It includes knowing the situation in which one finds 
oneself when that situation has changed, what to do 
in the situation, what should follow from that 
situation, and how the situation relates to the 
operator’s goals. 

 Durso, 
Hackworth, Truitt, 
Crutchfield, 
Nikolic, & 
Manning, 1997, 
p.2 

   
 

2.1.2 Description of SA

Many factors and components are involved in the process of SA.  This 

section will discuss some of the factors and components along with descriptive 

characteristics of SA that are found in literature.  
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General Characteristics of SA 

Two important characteristics of SA are that SA is dynamic and that SA 

has limitations.  SA requires the merging of cognitive structures with data in the 

environment to establish the state of the system.  The ever changing state in 

environments requires a continuous reassessment of the newly emerging 

information in order to maintain a current awareness of the situation (Hogg, 

Folleso, Stand-Volden, & Torralba, 1995).  SA is therefore a dynamic process of 

reassessment. 

SA has limitations.  These limitations depend on the interaction between 

individual cognitive structures and the environment.  According to Durso and 

Gronlund (1999) the environment establishes the upper limit to which SA can be 

achieved, and the operator determines the lower limit.  In explaining these limits 

it is stated that “SA cannot be greater than the predictability of the system the 

operator controls” and “SA cannot be lower than the divided attention capacity of 

the operator” (Durso & Gronlund, 1999, p. 285). 

Consequently, much of the research involving SA focuses on identifying 

and understanding the underlying elements and influences of these limits.  The 

elements and influences that have been identified can be generally broken into 

cognitive factors and environmental factors.  Due to relevance of the proposed 

study, only the cognitive factors will be discussed. 

 

Cognitive Factors of SA 

Human information processing is an essential for SA.  As a result many 

different cognitive mechanisms play important roles.  The following will briefly 

discuss some of these mechanisms that have been associated with SA in 

literature. 

Attention and Working Memory.  Attention and working memory are 

among the most fundamental of cognitive components affecting SA.  The first 

level of SA is perception, which cannot begin unless attention is first allocated to 
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information in the environment.  Working memory serves to control attention and 

to temporarily store information for cognitive functions (Cocchini, Logie, Sala, 

MacPherson, & Baddeley, 2002; Engle, 2002).  Attention and memory can have 

severe implications on SA given a mismatch between the existing limitations of 

attention capacity and memory and the complexities of information requirements 

(Endsley & Jones, 1997). 

Attention is important in SA because it directs the operator to the 

information that will to be processed.  Wickens (1992) highlights three categories 

that incorporate limitations that can restrict attention.  The first of these 

categories addresses the limits of selective attention.  Focusing attention on 

inappropriate aspect in the environment may lead operators to miss critical 

information.  According to Durso and Gronlund (1999), attention given to the 

appropriate features depends on the environmental features and the general 

knowledge about how the system works.  These patterns are different among 

novices and experts (Eccles, Walsh, & Ingledew, 2002).  The second category of 

attention limits, deals with the limits of focused attention, which addresses human 

tendencies of distraction.  Distraction from the important information required for 

SA occurs in complex environments where operators are to identify critical 

information from large amounts of data that are continuously changing.  Hogg, 

Folleso, Stand-Volden, and Torralba (1995) address this issue as it applies to 

alarm system displays in nuclear power plant control rooms.  This leads to the 

third category of attention limits which is divided attention.  Divided attention has 

to do with limits to the amount of information that can be processed at a time.  

The amount of attended information is therefore limited.  The result of divided 

attention could mean that less attention is given to critical information than 

required for SA. 

Limits in working memory affect SA by creating a bottle-neck for 

information processing (Endsley & Jones, 1997; Jones & Endsley, 1996; Durso & 

Gronlund, 1999).  This affect occurs when operators are faced with complex 
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tasks and overloads of information.  A study by Jones and Endsley (1996) found 

that memory loss was associated with 8.4% of the total SA error that was 

identified.  Nevertheless, the impact of working memory on SA depends the 

operator’s reliance on memory.  Endsley and Jones (1997) and Endsley (2000c) 

point out that novice decision makers rely more on working memory, while 

experienced decision makers develop strategies that limit the use of working 

memory.  Durso and Gronlund (1999) identified four of these strategies used by 

experienced operator: “remember only the ‘important’ information”, “reorganize 

information into richer ‘chunks,’” “‘gistification’” (remembering only general 

relations), and “restructuring the environment” (p.297).  This leads to the concept 

of automaticity, when experienced operators formulate SA without the processing 

requirements (perception, comprehension, and projection).  Experienced 

operator’s instead jump from pattern-recognition to action sequence due to 

experience (Adams, Tenney, & Pew, 1995; Endsley, 2000c). 

Mental Models.  SA requires prior knowledge about how things work in 

order to guide attention, comprehension, and projection of information in the 

environment.   Mental models serve this purpose (Adams, Tenney, & Pew, 1995; 

Durso & Gronlund, 1999; Endsley, 2000c; Sarter & Wood, 1991).  A mental 

model can be described as a “’working model’ of the phenomenon in your mind” 

(Johnson-Laird, 1983, p. 2). 

Norman (1983) identifies three key functional factors of mental models: 

mental models reflect one’s beliefs about the system, the use of mental models 

requires interaction with observable features in a system, and mental models 

allow people to understand and predict system behaviors.  In SA they are 

especially useful because they provide the necessary knowledge structure that is 

required to assess the system (Durso & Gronlund, 1999).  More specifically, they 

guide decisions by reducing the use of working memory, by assisting operators in 

understanding the system, by providing default values when faced with 

uncertainties and incomplete information, and by helping anticipate the future 
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behavior of the system (Endsley & Jones, 1997).  Nevertheless, when mental 

models are incomplete or incorrect they can have negative implications on SA.  

Jones and Endsely (1996) found that 6.9 % of SA errors were due to lack of or 

incomplete mental models and 6.5% of SA errors were associated with incorrect 

mental models. 

Goals and Expectations.  Smith and Hancock (1995) clearly state that SA 

cannot be measured without first establishing the goals of specific tasks.  They 

stress that the whole purpose of SA is to direct the task goals and expectations.  

SA is described as, “the invariant at the core of the agent’s perception-action 

cycle that supports skilled performance; that is, relationships among factors or 

dimensions in the environment determine what the agent must know and do to 

achieve the goals specified by the external arbiter” (Smith & Hancock, 1995, p. 

137).  Endsley (2000c) also emphasizes the critical function of goals in SA.  She 

states that “activated goals” impact SA by directing the selections of the mental 

models.  Through mental models, goals influence attention, perception, 

comprehension, and projection of information in the environment. 

Like goals, expectations also play an important role in SA.  Expectations 

are the preconceptions about what should happen in the environment.  Sarter 

and Wood (1991) describe expectations as having the potential to positively and 

negatively affect SA.  On the positive side, expectations can facilitate awareness 

and attention allocation, which can have implications for reducing time and 

increasing accuracy.  However, on the negative side, misguided or incorrect 

expectations can cause critical data to be ignored or misinterpreted (Endsley, 

2000b; Endsley & Jones, 1997; Sarter & Wood, 1991). 

 

2.1.3 Models of SA

Due to the fact that SA is a relatively new area of research, few models of 

SA have been found in literature.  Smith and Hancock (1995) believe that an 

individual’s knowledge, capacities, and beliefs direct consciousness of the 
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environmental state.  SA must therefore adapt to the normative specifications 

and criteria in the environment.  The accuracy of that consciousness depends on 

the match between goals, beliefs, and knowledge with the normative task criteria 

and specifications in the environment.  It is therefore believed that SA directs 

behavioral goals that are adopted from the external task environment, see Figure 

2.1. 

 

CONSCIOUSNESS

ENVIRONMENT

GOALS
CRITERIA

AGENT

Knowledge Capacities

Beliefs

Arbiter of
Performance

Cues

 
Figure 2.1. Constraints on situation awareness (Smith & Hancock, 1995, p. 139). 

 

Smith and Hancock (1995) and Adams, Tenney, and Pew (1995) both use 

Neiser’s (1976) model of the perceptual cycle to describe the continuous 

interplay between the environment, knowledge, and action in SA.  Neiser’s model 

describes the agent absorbing information that is available in the environment, 

through modification of the agent’s schema.  The new schema then directs 

attention and perceptual exploration which may alter the environment which then 
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returns to modifying the agent’s schema, see Figure 2.2.  Smith and Hancock 

(1995) use this model as a framework to show how the agent interacts with the 

environment in adapting to the normative arbiter.  Adams, Tenney, and Pew 

(1995) use this model to describe SA as both a product “the state of the active 

schema” and a process “the state of the perceptual cycle at any given moment” 

(p.89).  They also expand the model to include a more general exploratory cycle 

that involves broader concepts and potentials that are outside of the immediate 

environment and schema. 

 

Object
(available

information)

ExplorationSchema

SamplesModifies

Directs

 
Figure 2.2. Perceptual cycle (Neisser, 1976). 

 

The model of SA presented by Endsley (1995c) is the model that is most 

referred to by SA researchers.  This model focuses on a cognitive view of SA and 

displays the relationship of SA with decision making and performance.  It 
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includes the three levels of SA and the factors that influence SA, which are 

classified as Task/System Factors and Individual Factors.  The Task/System 

Factors consist of components that originate from environmental conditions.  

Individual Factors contain those factors that are inherent to the individual.  The 

model also considers the dynamics of SA by including a feedback loop to 

represent continual reassessment of the environment.  See Figure 2.3. 
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Figure 2.3. Model of SA in dynamic decision making (Endsley, 1995c). 

 

SA and decision making and Performance 

 According to literature, SA plays an important role in the decision making 

process (Durso & Gronlund, 1999; Endsley, 1988, 1999, 2000c; Smith & 

Hancock, 1995).  It is the mental representation of the environment from which 

decisions and actions are based.   However, good SA does not guarantee good 

decision making and performance, and poor SA does not necessarily mean that 

there will be bad decision making and performance (Endsley, 2000c).  The 
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reason is that SA is not the only thing that influences decision making and 

performance.  Other factors affecting decision making include: experience, 

training, limitations of strategy options, and limitations in technology capabilities 

and design.   Also, SA is not much help in decision making when operators are 

faced with an unknown situation that is unpredictable.  As for other factors 

affecting performance, these may include: limitation of controls and technology, 

physical and mental limitations of the human body, inadequate training, and 

unexpected environmental conditions. 

 

2.1.4 SA Methods of Measurement

SA is typically measured in simulated environments.  The general 

approach includes simulated scenarios and sets of queries.  The various 

techniques that have been developed are classified as: subjective measures, 

objective query measures, and performance measures (Durso & Gronlund, 

1999). 

Subjective measures are based on self-reporting.  The Situation 

Awareness Rating Technique (SART) (Taylor, 1990) is a subjective measuring 

technique of SA.  It requires participants to rate their levels of various aspect of 

SA such as, workload, attention, understanding, etc..  The validity of this 

technique is questioned based on measurement problems that come with self-

reporting.  Evidence of validity problems were suggested as one study tested 

SART against a validated objective measure (Endsley, 1998).  This study found 

no correlation to exist between the two measures.  Despite criticisms of validity, 

subjective measures may also require the participants to understand the 

meaning of specific concepts from which they are rating themselves. 

The objective query method is the most commonly used method for 

measuring SA.  Situation Awareness Global Assessment Technique (SAGAT) 

(Endsley, 1988) and the Situation-Present Assessment Method (SPAM) (Durso, 

Hackworth, Truitt, Crutchfield, Nikolic, & Manning, 1997) are specific procedures 
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that use this method.  Both require administering SA queries throughout the use 

of simulated tasks.  In both procedures the SA queries are used to determine the 

knowledge of the situation at that exact moment in time.  The perceived state of 

the system is then compared with the actual state of the system to determine SA.  

SAGAT is the most commonly used method for measuring SA.  It requires 

freezing the simulation at random times in order to administer SA queries.  

SAGAT has been criticized for the potentially affecting performance by possibility 

of being intrusive (Sarter & Wood, 1991) and requiring the use of memory by 

blocking the simulation while SA queries are answered.  Endsley (1995d) has 

tested these criticisms of intrusiveness and memory.  Her results indicated no 

intrusion on performance by freezing the simulation and no effect on memory 

decay for 5 minutes. 

Unlike SAGAT, SPAM presents SA queries as the operator is engaged in 

the task.  It also measures response times to provide a more sensitive measure 

of accuracy in responses as well as to provide a measure workload.  SPAM also 

has the potential to be applied during actual tasks. 

 Performance measuring techniques is another method that has been used 

to measure SA.  It measures SA based on whether relevant information is 

identified in the situation.  It would be implied that one has good SA if that 

information was identified.  Based on the implicit nature of measures, it is 

suggested that this type of technique should not be used as a stand alone 

measure of SA (Durso & Gronlund, 1999; Sarter & Wood, 1991). 

 

2.2 Decision Making

The purpose of decision making is to manipulate the environment in 

keeping with in an established goal or goals (Endsley & Jones, 1997).  Human 

activity in a familiar environment will be oriented towards goals and controlled by 

a set of rules which has been previously proven successful.  The process by 

which decisions are made can be explained by structures and styles of 
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information processing.  Structures of information processing model contain two 

main components: situation clarity and number of responses available (Orasanu, 

1994).  Another model presented by Quinn and McGrath (1985) also considers 

two main structures.  The first is certainty of information in the environment, 

which is dependent on “recognition”, “predictability”, and “understanding.”  The 

second structure is the immediacy of required action or response.  Certainty of 

information within the Quinn and McGrath model can be interpreted to be 

situation awareness as it directly recognizes the three levels of SA: recognition 

(perception), predictability (projection), and understanding (comprehension).   

Information processing styles can be classified into four categories: 

rational, development or adaptive, consensual or group, and hierarchical (Quin & 

McGrath, 1985).  The rational information processing style is preferred when time 

is limited and certainty is high.  This style tends to be more structured and 

achievement oriented and relies on rules and principles.  Development or 

adaptive styles have an idealist orientation which allows for tendencies toward 

independent thought and ideas.  This style is preferred when time is short and 

certainty is low.  Consensual or group style stresses human interaction and 

affiliation with a preference for time and uncertainty.  They are sensitive to 

individual diversity and seek to integrate harmony.  Finally, the hierarchical style 

of information processing is driven by predictability and security and prefers time 

and certainty.  It requires a systemic analysis to obtain the single best solution. 

 

2.2.1 Decision Making Errors

Decision errors are often defined as “deviations from a criterion of 

accuracy” (Orasanu, Martin, & Davison, 2001, p. 210).  However, natural 

decision processes in some complex environments cannot be defined without 

considering the goal of the decision maker, the decision process used, and the 

outcome (Salas & Klein, 2001).  The purpose of decision making is to achieve a 

goal or an intended outcome.  Therefore, the goal or the intent of the decision 

 24



maker should be the basis for defining decision errors.  The quality of the 

decision also depends on the decision process.  Decision processes display the 

logic that leads to the decision.  One cannot judge a decision without 

understanding how the decision was made.  Though outcomes often reflect the 

quality of decisions, they should not be the main measure of the decision.  Not all 

outcomes are direct reflections of the correctness of decisions.  Correct decisions 

can yield incorrect outcomes and vice versa.  Also, when multiple decisions are 

required before a single outcome is reflected, it is difficult to decipher which 

decision or set of decisions accounted for the outcome. 

 

2.2.2 Decision Making Models

Research has resulted in various decision making models that are 

commonly grouped into two general types: normative models and descriptive 

models.  Normative models represent the idealistic process for decision making 

while descriptive models represent the process that is actually used in real life 

situations. 

Normative models are idealized models that view decision making to be 

objective, logical, and rational.  Normative models have been found to be useful 

when context is limited, time pressure is low, expertise is low, and consequences 

are critical (Orasanu & Connolly, 1993).  However, they are criticized for not 

representing how decisions are made in real situations. 

Descriptive models set out to understand and represent how people 

actually make decisions.  Orasanu and Connolly (1993) identify five main 

differences between normative models and descriptive models, see Table 2.2.  

These differences have fostered the development of the naturalistic decision 

theory.  This theory falls within the descriptive framework and further outlines the 

importance of considering the effects of realistic environmental characteristics on 

decision making.  
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Table 2.2. Identified differences between normative and descriptive models. 

Characteristics Normative models Descriptive models 

Focus Decision event focused Situation focused 

Order of evaluating  
alternatives 
 

Multiple options are 
concurrently evaluated 

Single option 
evaluated 
sequentially 

Method used to evaluate 
options 
 

Use of calculations Use of mental 
simulation outcomes 

Selected option 
 
 

Accept optimal option Accept satisfactory 
options 

View of decisions 
 

Independent and 
definitive 

Interdependent on 
past and future 
decisions 

  

Naturalistic environments from which real life decisions are made differ 

from the structured environments that are created in laboratory settings.  

Decision making in complex realistic situations where, time pressure, high risks, 

and uncertainty are major factors is termed as “naturalistic decision-making” 

(NDM) (Kaempf, Wolf, & Miller, 1993).  Researchers in this area focus interest in 

understanding how experienced decision makers make decisions when 

influenced by factors in a natural setting.  The approach does not view decisions 

as independent and definitive as in normative models.  Instead it views decision 

making as a continuous cycle responding to constantly changing information in 

the natural the environment.  Furthermore the theory focuses on the importance 

of situation assessment processes in decision making rather than the decision 

event and outcomes. 

Models that follow the naturalistic framework describe decision making in 

terms of characteristics of natural environments, information processing 

mechanisms, strategies, experience, and goals.  The following are examples of 

descriptive and naturalistic models. 
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Recognition-Primed Decision (RPD) Model 

 Klein (1986, 1993) proposes the recognition-primed decision model, see 

Figure 2.4.  The model aims to show how experienced decision makers make 

decisions under time stressed conditions.  The way that the model works is that 

the current situation is first matched with a mental prototype.  The matching 

depends on perceptual cues and the decision maker’s goals and knowledge of 

causal factors.  The prototype then determines what to expect from the situation 

and the most typical option that is used in dealing with that type of situation.  

From this point there are three different processes strategies that can occur 

depending on the amount of time allowed by the urgency of the situation.  If time 

is extremely limited then the most typical and obvious option is employed.  If 

some time is allowed, then this option is first mentally simulated to evaluate 

possible outcomes and reactions before any action is taken.  If the result of the 

simulation is that the option is not adequate, then it will require modification or 

the next typical option will be considered for implementation. 

The RPD model differs from analytical models in many aspects.  The RPD 

model focuses on the process of situation assessment and not the decision 

event.  The RPD model affirms that options are evaluated in a serial manner and 

the first reasonable (not optimal) option is chosen unlike normative models where 

multiple options are concurrently evaluated.  Also, options are evaluated through 

mental simulation not mathematical calculations of strengths and weaknesses.  

Situation assessment requires understanding goals that can be achieved, 

identifying important cues in the environment, checking situation assessment 

with expectations, and identifying action to be taken.  Finally, a RPD model is a 

descriptive model that describes how experienced decision makers make 

decisions under complex and critical conditions while normative models offer 

general idealistic models to which decision makers are to conform. 
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Figure 2.4. Recognition-primed decision making model (Klein, 1993). 
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Image Theory 

Image theory (Beach, 1993; Beach & Mitchell, 1998) is the decision 

making model that closely supports the objectives of this research.  Image theory 

is unique among prescriptive models based on two aspects.  First it addresses 

the effects of cultural constructs (values, beliefs, and norms) on decision making 

and second it frames the decision making process within the boundaries of 

situational knowledge.  The knowledge frame provides meaning to the situation, 

defines the relevant information in the situation, and provides information about 

the successes and failures of past goals and plans used in the same or similar 

situation.  Tapping into the knowledge frame requires recognition of the situation 

which occurs when information in the environment triggers memory stores with 

the same or similar contextual features.  Image theory describes the process of 

decision making in terms of selecting goals and plans that are compatible with 

knowledge structures or images.   

Beach and Mitchell (1998) and Beach (1993) describe decision making as 

constrained by three existing knowledge structures or images: principles, 

candidate goals, and strategies.  Principles are composed of both personal and 

organizational values, morals, ethics, and characteristics that shape beliefs about 

what is good and bad, acceptable and unacceptable.  According to the image 

theory these principles internally generate candidate goals and plans that guide 

external choices and actions. Candidate goals are the set of possible aspirations 

within a frame of time that are compatible with the decision maker’s principles.  

Candidate strategies are the possible set of means for the attainment of 

candidate goals which come from experience, instructions, or creative 

inspirations.  These knowledge structures filter the external goals and plans that 

may be accepted and implemented.  See Figure 2.5 for a schematic 

representation of Image Theory provided by Lipshitz (1993). 
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Figure 2.5. Image Theory model as presented by Lipshitz (1993). 

 

Decision Cycles 
Connolly and Wagner (1988) in their model of decision cycles describe the 

main factors that come into play in the dynamic processes of decision making, 

see Figure 2.6.  This model represents the exploration of action and its 

consequences on mental models and values (Lipshitz, 1993).  It displays three 

domains interacting to affect decision making: the actual world, the cognitive map 

of the world, and values, purposes, and goals.  The model describes the 

interaction of these domains in two cycles.  The first cycle is perceptual.  It 

describes the interplay between the actual environment, cognitive maps, and 

actions.  Actions are shaped by the mental schema of the present environment.  

The action then changes the environment and feeds back to alter the schema 
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which again influences action.  The second cycle involves the actual 

environment, values and goals, actions.  Values and goals in this cycle are 

influenced by information in the actual environment.  The values and goals guide 

actions that alter the environment which again influences values and goals. 

 

ACTUAL WORLD

Actual
Present

Environment

COGNITIVE
MAP OF WORLD

VALUES,
PURPOSES,
GOALS

Schema of
Present

Environment

Evaluation of
Present

Environment

ACTION

 
Figure 2.6. Decision cycles (Connolly & Wagner, 1988). 

 

The decision cycles model offers similarities to both the RPD and the 

image theory models.  The decision cycles model is similar to the image theory 

model in that it includes the influence of values and goals in guiding decision 

making.  The model is similar to Klein’s model of RPD models as it portrays 

significance of knowledge mechanisms (schema and cognitive maps) in the 

decision making process.  
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2.3 Organizational Culture 

The study of culture is applied to understand the thoughts and behavior of 

people within a group, which can range from a small group of three to nations of 

people.  Organizational culture has a more constricted domain as it focuses effort 

on understanding the culture and sub-cultures that form within industries and 

organizations.  The last twenty years have marked the era for organizational 

culture research that aims to understand how it impacts organizational 

performance (Cox & Cox, 1991; Deal & Kennedy, 1982; Mjos, 2002).  It is hoped 

that in the next 20 years research will focus on demonstrating organizational 

culture as a key element in performance through its influences on decision 

making.  The following will present definitions of culture, theories, and findings of 

past studies that will provide evidence to the theory that culture affects decision 

making by way of SA. 

 

2.3.1 Definitions and Theories of Culture

Culture is an area of study that crosses many academic disciplines 

including anthropology, sociology, psychology, and business.  The definitions of 

culture differ by the disciplines from where they were developed.  Helmreich and 

Merritt (1998) point out that in general, psychologists define culture by breaking it 

down into its elements, anthropologists and sociologists focus more on ideas of 

uniqueness, social heredity, and difficulty in manipulation,  and business 

managers describe culture as something that can be managed and manipulated.  

In search of a universal definition of culture, Kroeber and Kluckhohn 

(1952) studied a list of 160 different definitions.  They classified the definitions 

into six categories: descriptive, historical, normative, psychological, structural, 

and genetic.  Some definitions were more comprehensive in that they 

distinctively described culture by the total or summation of its characteristics; 

descriptive.  Others described culture as beliefs and behavior that are passed on 

from generations; historical.  Some concepts expressed culture as rules and 
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norms that set the way of life which are determined by the social environment, 

normative, while others illustrated culture in terms of adjustment, learning, and 

problem solving; psychological.  Definitions were also found that specified that 

culture is patterned and organized; structural.  Finally, definitions were classified 

into those that focused on culture as being a product or an artifact from social 

interaction. 

Despite much effort in research there is yet to be a widely accepted 

definition of culture.   Some researchers focus on cognitive aspects (Schein, 

1985; Hofestede, 2001) while others concentrate on the behavior, (Cooke & 

Rousseau, 1988; Weisinger & Salipante, 2000).  The diversity in definitions of 

culture can be seen by the various terms that have been used to describe and 

define culture: “patterns of thoughts and behaviors” (Tylor, 1871), “acquired 

knowledge” (Spradley, 1980) “communication” (Hall, 1979), “symbols, 

ceremonies, and myths” (Ouchi, 1981), “values, beliefs, and expectations” (Van 

Maanen & Schein, 1979), and “ideas, symbols, and meanings” (Westrum & 

Adamski, 1999).   

Disagreements in the theories and beliefs as to what makes the 

fundamental elements of culture add to the difficulty in agreement on one 

universal definition of culture.   According to Bodley (1994) culture contains three 

fundamental aspects: mental (what people think), behavioral (what people do), 

and material (what people produce).  However, others believe that the main 

aspects of culture are mental, behavior, and values (Westrum & Adamski, 1999).  

Moreover, some believe that the single core element of culture consists of 

“values” (Hofstede, 2001; Kluckhohn, 1951) whereas other believes that it 

consists of “basic assumptions” (Schein, 1985).  

In general the modern views of culture collectively incorporate many of the 

specific characteristics identified separately in earlier definitions.  In general, the 

modern views hold psychological aspects as the fundamental base of culture 

which may be portrayed through more visible mediums such as artifacts and 
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behavior.  Literature identifies that, Tylor (1871) is originally responsible for this 

modern view of defining culture in terms of socially collective thoughts and 

behaviors.  Tylor’s notable definition is as follows: “Culture, taken in its wide 

ethnographic sense, is that complex whole which includes knowledge, belief, art, 

law, morals, custom, and any other capabilities and habits acquired by man as a 

member of society” (Tylor, 1871, p.1).  See Appendix B for a collection of 

definitions of culture found in literature dating from 1871 to 2001. 

The definition of culture chosen for this research is that provided by 

Schein presented in Chapter 1.  Schein presents culture as a basic set of 

assumptions, which are the “implicit assumptions that guide behavior, that tell 

group members how to perceive, think about, and feel about things” (Schein, 

1992, p. 22).  Shared assumptions are unconscious, which means that they are 

at a level that is so deep that they go unnoticed (Schein, 1985).  Westrum and 

Adamski (1999) identify the similarity between Schein’s “assumptions” and 

“theories-in-use,” which are “what the group really believes” rather then “what 

they present themselves as believing.”  Hall (1959) describes the unconscious 

nature of culture as, ”that part of man’s behavior which he takes for granted- the 

part he doesn’t think about…” (p. 53).  In contrast, the theory of “situating culture” 

argues that culture is dominantly behavioral and embedded in social practices 

(Weisinger & Salipante, 2000; Weisinger & Trauth, 2003) 

Schein’s definition includes other commonly accepted characteristics 

among researchers.   First, Schein notes that culture is shared among members 

of a group, which illustrates that it is a social concept, encompassing those 

characteristics acquired among members of a society or a group (Hall, 1959; 

Bodley, 1994,).  Accordingly, Bodley (1994) states that “idiosyncratic behavior is 

not cultural” (p.9).  Schein also acknowledges culture to be a phenomenon that is 

learned and taught to newcomers within a social unit, which follows the earlier 

thought by Sapir (1949) as he refers to culture as a “socially inherited element.”  

Additionally, Schein includes the idea that culture develops, maintains, and 
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adapts its internal environments, “internal integration,” in order to survive.   

Internal integration is reflected by group dynamics including common language, 

criteria for inclusion/exclusion, power distribution, relationship norms, and 

ideologies, and it adapts according to the external environments, “external 

adaptation” (Schein, 1992).  Culture is therefore dynamic as it transforms to 

counter threats in the environment (Bodley, 1994; Deal & Kennedy, 1982; 

Kilman, Saxton, & Serpa, 1985).  Within this function maintenance, regulation, 

security, and satisfactions are gained (Bodley, 1994).  In summary, culture is 

comprised of the following characteristics: it is learned, it is taught, it is social, 

and it is dynamic as it functions for the survival of a social unit. 

 

2.3.2 Levels of Culture 

Researchers organize manifestations of culture at different levels of 

consciousness and visibility (Hall, 1959; Helmreich & Merritt, 1998; Hofstede, 

2001; Kluckhohn, 1951; Rouseau, 1990; Schein, 1992).  Helmreich and Merritt 

(1998) identify two layers of culture, one that is visible constituting symbols and 

rituals and one that is invisible including inner values, beliefs and assumptions.  

This bipolar structure of culture was inherited by earlier researchers that used 

terms such as “in-awareness and out-of-awareness” and “implicit and explicit” 

(Hall, 1959). 

Schein (1992) on the other hand characterizes organizational culture 

using three levels: 1) artifacts, 2) espoused values, and 3) the core, see Figure 

2.7.  Level 1 includes common or patterned physical artifacts that are visible or 

audible constituting the greatest level of awareness.  Material objects, physical 

layouts, language, behavior patterns (rites and rituals), symbols, and norms of 

behavior (behavioral rules) are all included in Level 1.   Level 2, espoused values 

are common values among a group that can be measured by social consensus in 

the physical environment.  This level of awareness is not as explicit as in the first 

level; however, these values are recognizable and measurable by members 
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within a group.  Level 3, the core, better known as the “essence of culture,” 

entails the basic set of assumptions about the environment, the relationships of 

factors within and among the environment, and the nature of human behaviors.  

Subsiding in the preconscious, the basic set of assumptions is at the lowest level 

of awareness representing the core or the heart of culture. 

 

Artifacts and creations
Technology
Art
visible and audible behavior patterns

Values
Testable in the physical environment
Testable only by social consensus

Basic assumptions
Relationship to environment
Nature of reality, time, and space
Nature of human nature
Nature of human activity
Nature of human relationships

Visible but often
not decipherable

Greater level
of awareness

Taken for granted
invisible

Preconscious

 
Figure 2.7. Levels of culture and their interaction, adapted from Schein, 1985, p. 
389. 
 

Hofestede organizes culture into four levels of consciousness: values, 

rituals, heroes, and symbols, see Figure 2.8.  Here he describes values as 

attitudes and beliefs that have both direction and intensity (Hofestede, 2001).  

Values are invisible while rituals, heroes, and symbols are visible as they are 

placed under the term practices.  Rituals are described as activities that do not 
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have a functional purpose but have an importance in social norms.  Heroes are 

people who model favored characteristics and behavior.  Symbols have a shared 

meaning among group members, which may include objects, gestures, and 

jargon. 

 

Rituals

Heroes

Symbols

Values

Practic
es

 
Figure 2.8. The “Onion Diagram”: Manifestations of Culture at Different Levels of 
Depth, adapted from Hofestede, 2001, p. 11. 
 

2.3.3  Culture and Behavior 

The influence of culture on behavior has been well grounded in theory 

among researchers (Bodley, 1994; Cooke & Rouseau, 1988; Cox, 1993; Kroeber 

& Kuckhohn, 1952, Schein, 1985, 1992; Semmer & Regenass, 1995; Westrum & 

Adamski, 1999).  In general, it is believed that culture influences behavior 

through the assumptions, values, and norms which affect interpretations and 

responses to information identified in the environment.  According to Bodley 
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(1994), culture is the socially transmitted information that shapes human action.  

Spradley (1980) claims that culture is acquired knowledge that interprets 

experience and generates behavior.  Likewise, Schein (1985, 1992) believes that 

culture shapes how we act and respond to our environment.  As cultural norms 

and views shape perceptions of what is viewed as important and what is 

considered a risk it defines what we pay attention to, what things mean, and what 

actions to take.  It should also be noted that Schein clearly acknowledges the 

importance of environmental conditions in addition to culture as an influence of 

behavior.  Goodenough (1981) similarly acknowledges a limited relationship 

between culture and behavior in portraying culture as “a system of standards for 

behavior” (p.56) that cannot predict actual behavior but may predict certain 

behaviors to be more probable than others. 

Semmer and Regenass (1995) present a theory that describes how 

culture affects behavior through influences on perception.  The theory points out 

that that culture simplifies information in the environment by telling us what to 

give attention to and what can be ignored, as so culture influences perception 

and the definition of reality.  Figure 2.9 displays this concept by illustrating that 

appraisal of reality results from a comparison between the interpretation of reality 

and the interpretation of norms, which reflect in behavior and artifacts (products 

of earlier behavior). 

 

2.3.4 Culture and Organizational Performance 

Culture’s influence on behavior has transferred to its influence on 

organizational performance.  Wilkins and Ouchi (1983) have associated 

organizational culture with productivity and efficiency with their type Z culture, 

while Deal & Kennedy (1982) have concluded that strong cultures are the keys to 

performance.  Denison (1990) also represents the effect of organizational culture 

on performance through his theory that views effectiveness of an organization as 
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Interpretation
(how  it is)
Explicit assumptions
Basic underlying
assumptions

Normative Elements
(how  it should be)
Explicit formal norms
Explicit informal norms
Implicit informal norms

Artifacts Behavior
 

Figure 2.9. Interrelation of appraisal of reality, artifacts, and behavior, adapted 
from Semmer and Regenass (1994). 
 

a function of values and beliefs and policies and practices.  Denison’s model that 

represents this theory is displayed in Figure 2.10. 

Studies within the last 20 years have demonstrated the effect of culture on 

organizational behavior and decision making through performance measures 

(Chan, Shaffer, & Snape, 2004; Martin, Sitkin, & Boehm, 1985; Petty, Beadles, 

Lowery, Chapman, & Connell, 1995).  Culture has been associated with 

effectiveness (Wilkens & Ouchi, 1983), job satisfaction (Johnson & McIntye, 

1998), quality (Martin, Sitkin, Boem, 1985) and safety and reliability (Reason, 

1990; Roberts, 1993; Westrum & Adamski, 1999).   

Despite this evidence, disagreements exist among researchers as to 

whether organizational culture has a significant effect on performance.  Saffold 

(1988) identifies weaknesses in studies that show such effects, such as failure to 

identify or consider the existence or effects of subcultures, culture measures not 

reflective of the nature of organizational cultures, use of over simplistic models of 

culture and performance, and use of inadequate methodologies.  Similarly, 

Reynolds (1986) and Lim (1995) found that the relationship between culture and 

performance unclear due to methodological issues. 
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Figure 2.10. Denison’s model of organizational culture and effectiveness (from 
Denison, 1990, p. 5). 
 

2.3.5 Measurement of Organizational Culture 

There is disagreement among researchers when it comes to culture 

measures.  The measures are based on the different theories of reference that 

are adopted.  These theories affect the chosen level of culture to be measured 

and the chosen method used for measurement. 

 

Which levels of culture should be measured?   

Methods for measuring organizational culture differ based on the level of 

culture chosen to measure (Rousseau, 1990).  Consequently, in order to 

determine the appropriate measure of culture one must first choose the level of 

culture they prefer to measure.  There is a debate as to which level of culture 

provides the most appropriate measure to accurately represent organizational 

culture.  Some researchers believe that by measuring levels of culture other than 

“assumptions” (e.g., values, norms, or artifacts); one misses the true 

measurement of culture.  However, the unconscious nature of “assumptions” 
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makes it difficult to measure (Hall, 1959).  Accordingly, more accessible elements 

of culture are more frequently measured (e.g. values, norms, or artifacts).   

In organizational research, values and behavioral norms are the dominant 

levels of culture used for measurement (O’Reilly, Charles, Chatman, & Caldwell, 

1991; Schein, 1985; Rousseau, 1990; Semmer & Regenass, 1995).  Values are 

defined as “what is important to us and what is not” (Helmreich & Merrit, 1998, p. 

110).  They are the basis of our subjective reasoning (Hofestede, 2001), which 

means they are what we use to explain our position on issues, such as right vs. 

wrong and moral vs. immoral.  Where as, behavioral norms are the “unwritten 

rules of the game” that describe patterned behaviors and attitudes that are 

desirable and taught within a social group (Kilman, et al., 1985).  In simple terms, 

Semmer and Regenass (1995) describe norms as “general prescriptions how to 

do things,,right” (p. 3).  Some examples of behavioral norms include: don’t 

criticize the boss, do what you are told without asking questions, and always look 

busy even when you are not. 

While some researchers that prefer to measure values (Glaser, 1991; 

Litwin & Stringer, 1968; O’Reilly, Chatman, & Caldwell, 1991; van Muijen, 

Koopman, De Witte, De Cock, Susanj, Lemoine, Bourantas, Papalexandris, 

Branyicski, Spaltro, Jesuino, Das Neves, Pitariu, Konrad, Peiro, Gonzalez-Roma, 

Turnipseed, 1999) and other prefer to measure norms (Cooke & Laferty, 1989; 

Cooke & Rousseau, 1988; Hofestede, 2001; Kilmann & Saxton, 1983).  Those 

that choose to measure values do so because it has been found that values are 

indicators of work attitudes and behaviors (Delobbe, Haccoun, & Vandenberghe, 

2002).  Also, based on the inner location of values within the levels of culture, 

measures of values are believed to most closely represent “assumptions.” 

Though norms constitute a more superficial level in relation to 

“assumptions,” some researchers choose to measure norms rather than values.  

While Schein is not among these researchers, he states that “norms become a 

fairly visible manifestation of these assumptions” (Schein, 1996, p. 236).  Other 
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researchers believe that norms, rather than values, more closely represent the 

social characteristics within organizational settings.  Hofestede (2001) states, 

that it is the “shared perceptions of daily practices” and not the values that are 

adopted in organizations.  This idea is based on the premise that values are 

more individualistic and learned in childhood and are therefore inappropriate 

measures for measuring cultures developed in organizations which are primarily 

based on patterned behaviors and attitudes. 

 

Methods of Measurement 

The traditional and earlier methods for measuring culture were developed 

by anthropologists.  These include the use of qualitative methods based on direct 

observations, historical studies, and/or interviews (Deal & Kennedy, 1982; 

Kluckhohn, 1951; Schein, 1990).  These types of studies are less constrained 

and standardized as they identify complex patterns noted from observed 

interactions, artifacts, traits, stories, event, and activities.  They result in 

descriptive and categorical data.   

Though this method provides an in depth insight into an organization’s 

culture it does not exist without criticism.  Argyris (1985) points out that the 

observational method is based on reasoning and assigned meanings that are 

based on inferences and that often go untested.  This method is also criticized for 

its validation procedures as well as its generalizability and lack of objectivity 

(Hofestede, 2001).  Furthermore, it is pointed out that the dimensions identified in 

qualitative techniques are often distinctive to the organization being analyzed, 

which makes it difficult to compare results between organizations and to 

associate results with major performance outcomes or individual behaviors 

(Delobbe, et al., 2002).  Arguably, advocates of qualitative methods feel that by 

its nature culture is unique to each social unit and so its measures should reflect 

this uniqueness and should not be standardized (Schein, 1985; Smircich, 1983). 
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Despite support for observation methods, within the last twenty years 

multiple quantitative instruments (surveys and questionnaires) have been 

developed for measuring organizational culture (Glaser, 1991; Cooke & Lafferty, 

1989; Delobbe, et al., 2002; Deshpande, Farley, & Webster, 1993; Denison, 

1984).  Quantitative techniques include questionnaires, surveys, and Q-sorts.  A 

list of organizational culture questionnaires is presented in Appendix C along with 

a listing of variables, advantages, and disadvantages pertaining to this research 

project. 

Critics of the quantitative approach to measuring culture point out 

possibilities for overgeneralizations (Denison, 1984) as well as the dependencies 

on preset constructs that form the basis for the instruments.  Despite these 

criticisms the quantitative approach provides replicable and standardized 

procedures using structured techniques for obtaining data.  This approach has 

been developed to allow for comparisons between organizations and 

associations with other dimensions such as performance and behaviors.   

 

2.3.6 Dimensional Models of Culture 

Culture types are modeled based on scores of various dimensions that 

represent particular culture characteristics.  Parson and Shils (1951) identified 

five dimensions that are believed to describe human behavior individually and 

socially.  These include affectivity (permission to act for gratification) versus 

affective neutrality (renunciation of gratification needs), self-orientation (range of 

permission) versus collectivity-orientation (analyzes values), universalism 

(oriented to general standards) versus particularism (priority toward familiar 

relationships), ascription (prioritizing by attributes) versus achievement 

(prioritizing by performance), specificity (concern limited to specific spheres) 

versus diffuseness (no prejudgments or qualifications).  Hofestede (2001) 

describes culture using five dimensions: power distance, uncertainty avoidance, 

individualism, masculinity, long-term vs. short-term orientation.  He believes that 
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power distance and uncertainty avoidance are the most important for 

organizational culture.  Deal and Kennedy (1982) identify the following genetic 

cultures: tough guy macho, work hard/play hard, bet-your-company, and process.  

These culture types are determined by the level of risk experienced and the 

speed of feedback on successes or failures. 

Quin and Rohrbaugh’s (1983) Competing Values Model includes two 

dimensions.  Control/flexibility is crossed by internal/external features.  These 

two polar dimensions result in four distinct organizational culture values: human 

relations, open systems, internal process, and rational goal.  In relation to this 

model Quinn notes that all four culture types may coexist in one organization and 

that over-emphasizing one approach is likely to be dysfunctional (Howard, 1998). 

Baker uses the Competing Values Model to categorize Denison’s (1990) 

four views of organizational culture: consistency, mission, 

involvement/participation, and adaptability, see Table 2.3.  The consistency 

hypothesis is the idea that internal coordination, the promotion of meaning, and 

sense of identification would enhance given common beliefs and values among 

members of the organization.  The mission hypothesis is the idea the existence 

of collective goals in an organization would result when there is a common 

purpose, direction, and strategy among its members.  The 

involvement/participation hypothesis states that commitment and loyalty will 

follow from the sense of responsibility and ownership that result from active 

involvement and participation.  The adaptability hypothesis affirms that survival, 

growth, and development depend on the behavioral changes that are based on 

how the organization receives, interprets, and translates signals from the 

environment. 

 

2.3.7 Cultural Dimensions and High Performance 

 Organizational culture studies associate dimensional characteristics of 

culture (such as those previously discussed) with performance measures to 
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Table 2.3. Functions of Denison’s (1990) four views of organizational culture 
(Baker, 2002). 

 Stability/Control Change Flexibility 

Internal Consistency Involvement/participation 

External Mission Adaptability 

 

identify the culture types that are most effective in producing higher performance 

measures.  Juechter, Fisher, and Alford (1998) describe high performance 

cultures as being strategic focused, having a clear view of reality, operating from 

commitment rather than compliance, and having aligned behavior among 

members of the organization.  Martin et al. (1985) found that by reducing the 

hierarchy and bureaucracy within the organization, communication opened that 

allowed them to address problems of quality control.  Mjo (2002) found that a 

reduction of dominance and masculinity within the culture improved performance.  

Desphande et al. (1993) demonstrated that competitive and entrepreneurship 

cultures outperformed cultures that stress internal cohesiveness and hierarchical 

cultures.  Ogbonna and Harris (2000) showed that innovation cultures and 

competitive cultures positively affect organizational performance.  Table 2.4 

represents a summary of the common culture characteristic that have been 

associated with higher performance in these studies.  

 

2.3.8 Culture in High Reliability Organizations 

High reliability systems, such as the military, nuclear power plants, and air traffic 

control, focus and operate in a manner that is predictable and methodical to 

avoid the possibility of error and catastrophe.  These types of systems score high 

in organizational norms that have been found to restrict behavior (Cooke & 

Rousseau, 1988, Rousseau, 1990).  Cooke & Rouseau (1988) characterize 

cultures that restrict behavior by their need for security and classify them into the 

following culture styles: Aggressive/Defensive Styles and Passive/defensive 
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Table 2.4. Summary of common high performance culture characteristics 
identified in literature. 

High Performance Culture 
Characteristics References 

 
High competitiveness 

 
Desphande, Farley, and Webster 
(1993) 
Ogbonna and Harris (2000) 

 
High innovation & ingenuity 

 
LaPorte & Consolini (1991) 
Ogbonna and Harris (2000) 
Westrum & Adamski (1999) 

 
High participative 

 
Denison (1984) 
Westrum & Adamski (1999) 

 
High communication 

 
Westrum & Adamski (1999) 
Martin, Sitkin, and Boehm (1985) 

 
Low hierarchy & dominance 

 
Martin, Sitkin, and Boehm (1985) 
Mjo (2002) 
Desphande, Farley, and Webster 
(1993) 

 

styles.  The norms within these styles describe organizations that are 

hierarchically controlled, non-participative, perfectionistic, and value conflict 

avoidance. 

High reliability organizations, such as the military, often have 

organizational cultures that are created to guard against anticipated hazards by 

stressing inflexible rules and operating procedure.  Strong cultures that have 

characteristics of being inflexible and stressing rules and operating procedures 

do so to guard against anticipated hazards.  However, this can lead to 

oversights. 

When these cultures are inappropriate and do not align with the 

organizations goals they can become a liability (Stroup, 1996).  Soeters and Boer 

(2000) correlate military aviation accidents with Hofestede’s dimensions of 

culture.  They found that high scores for individualism (independence) were 
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associated with fewer accidents and high scores for uncertainty avoidance (rely 

on rules and regulations) and masculinity (value performance and competition) 

were associated with more frequent accidents. 

 

2.4 Culture and “Blind Spots” in SA 

Selective screening of sensory data admits some things 

while filtering out others, so that experience as it is perceived 

through one set of culturally patterned sensory screens is quite 

different from experience perceived through another.  The 

architectural and urban environments that people create are 

expressions of this filtering-screening process. (Hall, 1959, p. 2) 

 

This study sets out to prove that organizational culture has the potential to 

create blind spots in SA which can ultimately affect decision making.  Blind spots 

are defined as the inhibition and/or distortion of information in situation 

awareness (SA) affecting the levels of perception, comprehension, and projection 

due to organizational culture styles.  Blind spots can therefore be represented as 

the misperception, the miscomprehension, or the miss-projection of critical 

information in the environment.  The theoretical concept of “blind spots” is based 

on the existence of the following two postulates. 

 

2.4.1 Postulate 1

Organizational culture has the ability to affect situation awareness of 

information in the environment.  The ability for organizational culture to affect SA 

of information in the environment depends on whether organizational culture is 

capable of influencing the requirements that define this concept.  These 

requirements are outlined in the framework that addresses perception, 

comprehension, and projection as levels within SA.  These levels are briefly 

described below. 
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Level 1 - Perception is the awareness and identification of the 

“status, attributes, and dynamics of relevant elements in the environment” 

(Endsley & Jones, 1997, p.14).  It is affected by existing mental models 

and attention limits. 

Level 2 - Comprehension is the integration of the information 

perceived and understanding their significance according to goals 

(Endsley, 2000c).  Comprehension is not only dependent on the operator’s 

goals, but also on working memory, that is allows the new perceived 

information to be stored for processing, and mental models, which provide 

the framework for understanding the system. 

Level 3 - Projection is the ability to predict the dynamics of future 

events in the environment (Endsley & Jones, 1997).  Anticipation of future 

events relies on the operator’s awareness and understanding of critical 

information (Level 1 and Level 2).   

 

2.4.2 Postulate 2

Organizational culture has the ability to distort and block the perception, 

comprehension, and projection of information in the environment.  To prove that 

organizational culture can distort perception, comprehension, and projection of 

information it must be established that though the information exists in the 

environment, organizational culture has the potential to influence the 

identification, understanding, and forecasting of information in the environment.  

The influence of organizational culture must have enough power to cause critical 

information to be overlooked, ignored, or misperceived.  Evidence of blocked 

information would be found given that critical information present in the 

environment is not included in the formulation of SA. 
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2.4.3 Culture Definitions and Theories in Support for Postulate 1

The concept of “culture blind spots” requires a relationship to be 

established between culture and SA.  Definitions and theories of culture support 

the concept of this relationship as their descriptions of culture relate to cognitive 

processes and impacts on decision making and behavior.  Appendix D presents 

a collection of definitions and functional theories of culture that compares and 

identifies relevant characteristics that support the concept of blind spots in SA.  

The definitions within this table describe culture in similar cognitive terms to the 

processes that are required for SA (perception, comprehension, and projection).  

Further evidence for relating SA and culture is provided in that both SA and 

culture have the potential to guide and influence behavior (Cooke & Rouseau, 

1988; Helmreich & Merritt, 1998; Schein, 1985; Westrum & Adamski, 1999). 

The use of the values in describing culture may be the key element that 

links culture with SA.  Among the cognitive views of culture, values are one of the 

most important constructs of culture (Cooke & Rouseau, 1988; Deal & Kennedy, 

1982; Helmreich & Merritt, 1998; Hofestede, 2001; Schein, 1985).  Values can be 

defined as “a conception, explicit or implicit, distinctive of an individual or 

characteristic of a group, or the desirable which influences the selection from 

available modes, means, and ends of action” (Kluckhohn, 1951, p. 5).  Ravlin 

and Meglino (1987) describe values as relating to how organizations interpret 

information and therefore relate to decision making and behavior, “Values are 

thought to influence the selection and interpretation of external stimuli, thereby 

affecting the organizational behavioral choices or the formulation of alternative 

courses of action” (p. 667).  In other terms, values can be described as attitudes 

and beliefs that have both direction and intensity (Hofestede, 2001).  It is through 

values that culture affects behavior (Schein, 1985) and it is through values that 

culture may influence SA. 

The relationship between culture and SA can be described through their 

relations with conceptualizing environmental situations.  According to Schein’s 
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(1985) description, culture influences how we see situations in the environment. 

His  definition of culture emphasizes that culture guides how one sees and reacts 

to environmental situations teaching members of a group how to “perceive, think, 

and feel in relation to those problems (in the environment)” (Schein, 1985, p. 

385).  Culture’s influence on perceptions, thoughts, and feeling is further 

exemplified in Schein’s model “Level of Culture and Their Interaction” (see Figure 

2).  This model basically shows that culture (basic assumptions) influences 

behavior (artifacts and creations) through its influence on values.  Values are 

further described as the strategies, goals, and philosophies from which actions 

are taken (Schein, 1985).  They “provide the day-to-day operating principles by 

which the members of the culture guide their behavior” (Schein, 1985, p. 390).  

Culture therefore guides how one sees the environment through its assumptions 

and values. 

SA, on the other hand, is essentially how one sees the environmental 

situations.  It is described as “an understanding of the state of the environment” 

(Endsley, 1995d, p. 65).  Formally defined SA is “the perception of the elements 

in the environment within a volume of time and space, the comprehension of their 

meaning and the projection of their status in the near future” (Endsley, 1988, p. 

97).  Based on this definition of SA and on Schein’s definition of culture, it can be 

established that culture influences the realized situations in the environment, 

while SA is the realized situation in the environment.   

Though many existing theories relate culture to behavior, none directly 

describe this relation in terms of SA.  Semmer and Regenass (1995) provide the 

only theory found that most closely demonstrates a relationship between culture 

and SA.  The theory describes culture to affect behavior specifically through 

influences on perception.  The theory points out that culture simplifies information 

in the environment by telling us what to give attention to and what can be 

ignored.  Culture then influences perception and the definition of reality.  

Similarly, Vaughan (2002) demonstrates her Microsociology for Institutional 
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Theory in three case studies where it was found that organizational culture 

establishes “preconditions of choice” whereby affecting interpretations and 

responses to potential danger signals in the environment.  “All cases show 

culture at work cognitively in the nexus of information, schemata, and larger 

symbol systems” (Vaughn, 2002, p. 46). 

The relationship between culture and SA is evident, through the 

descriptions of “perception” in philosophy and social psychology.  First it must be 

understood that SA is often generally termed as “perception” within these 

disciplines.  John Dewey (1971) describes perception (SA) as the current view of 

the environment that involves prediction of future situations.  He states, “It 

(perception) is fruition of what has happened and a transitive agency of what is to 

happen” (Dewey, 1971, p. 286).  This view of perception is clearly synonymous 

with many definitions of SA.  However, Dewey adds to this view of perception 

(SA) that perception is based on meanings of which embody rules of social 

action (culture).  This idea that perception (SA) is in essence socially guided by 

culture is also shared by social psychologists Lindesmith and Strauss (1956).  

They describe perception as “the way in which organisms respond to the stimuli 

picked up by their sense organs” of which is an incorrect definition if the social 

implications on perception is not addressed (Lindesmith & Strauss, 1956, p. 86).  

They stress that the psychological and mental processes that formulate 

perception are not biologically inherited; rather they are learned processes that 

are socially inherited through culture.   

 

2.4.4 Definitions and Theories of Culture in Support for Postulate 2

Besides merely associating culture and SA, theories have also been found 

that further support culture’s potential to block and distort the perception, 

comprehension, and projection of information in the environment.  Schein (1985) 

states that, “unconscious assumptions (culture) can distort data” (p. 392).  The 

result of such misperceptions can affect behaviors and interactions with the 
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environment.  Schein addresses this concept but also includes that 

environmental situations also play a role “overt behavior is always determined 

both by the cultural predispositions (the assumptions, perceptions, and feeling 

that are patterned) and by the situational contingencies…” (p. 385-386).   Schein 

also states that “one of the simplest ways of understanding the seemingly 

irrational is to relate such phenomena to culture, because culture often explains 

things that otherwise seem mysterious, silly, or irrational” (Schein, 1985, p. 394).  

Like Schein, other researchers have identified the potential for culture to 

inhibit or distort SA and/or decision making.  In addressing risk behaviors within 

organizations Adams (2003) points out that these behaviors,  

 

are stimulated by a signal spread throughout an organization, and 

the value of the signal is influenced by the organization and its 

member.  The distortion of the message results when perceptual 

gaps exist between different groups in their assessment of hazards 

and crises. (p. 4) 

 

In addressing pre-conditions for crises, Stead and Smallman (1999) 

acknowledge how culture can cause critical information to be overlooked.  They 

describe that pre-conditions for crises develop through “the accumulation of an 

unnoticed set of events that are at odds with the accepted beliefs about hazards 

and the norms of their avoidance” (p. 2).  This idea for pre-conditions of crisis is 

similar to Reason’s (1990) latent failures.  Turner and Pidgeon (1997) through an 

analysis of three disasters identified that the set of beliefs and perceptions within 

an organizational culture “brings with it the dangers of a collective blindness to 

important issues, the danger that some vital factors may be left outside the 

bounds of organizational perception” (p. 47).  In addressing risk behaviors 

Adams (2003) points out that risk behaviors are affected by organizational 

signals that can be distorted due to perceptual gaps in mental models regarding 
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hazard and crisis assessment.  Information then becomes misperceived and 

misinterpreted.  Klein (1993) suggests that this type influence can result in 

ignoring the first signs of failure or warnings in a system.  He classifies this 

phenomenon as an error due to Mental Simulation (a mental picture of the 

transformation of a sequence of events from one state to another). 

Furthermore, Lindesmith and Strauss (1956) describe the potential for 

blind spots in SA by stating that critical information may be overlooked or 

disregarded through perceptual interferences caused by culture.  Culture can 

cause one to be preoccupied with a particular perspective that “completely 

prevents a person from perceiving facts or relationships that are relevant to some 

other problem or point of view” (Lindesmith & Strauss, 1956, p. 93).  It is then 

explained that culture is the social element that shapes perception of the 

environment by selecting “the stimuli to which we pay attention and at the same 

time, that whole range of them be consigned to the background and ignored” 

(Lindesmith & Strauss, 1956, p. 87).  Through culture “the individual learns to 

select and interpret the stimuli relevant to his actions and interests and to ignore 

others or take them for granted” (Lindesmith & Strauss, 1956, p. 88). 

In summary, it is clear that the concept of culture blind spots is 

theoretically substantiated.  Theories have been found that support Postulate 1 

associating culture with SA and Postulate 2 the potential for culture to distort and 

block information is SA.  Appendix D exhibits theories analyzed for compatibility 

with “culture blind spots.  It provides a brief description of the theories found and 

then a comparison with the requirements to support the existence of “culture 

blind spots.”  From this table it is evident that there is general support for this 

concept.  Although support from some theories is not exactly explicit, it is 

believed that there is enough evidence to test this concept.   

Though many definitions and theories have been found that support the 

concept of organizational culture creating blind spots in SA, weaknesses in this 

concept still exist.  One weakness is that there have been no previous theories 
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and models that specifically relate organizational culture and SA.  The theories 

found only imply through their descriptions that they are relating these two 

concepts.  Another weakness is that the relationship between culture and SA is 

based on theory and has not been proven with empirical studies.  The 

relationship between organizational culture and SA is based on corresponding 

evidence found between the definitions and descriptions provided researchers in 

various domains.  As a result this theory lacks specificity in describing exactly 

how culture influences SA.  For example, it does not determine what aspects or 

characteristics of culture influence SA and how these aspects or characteristics 

impact SA. Furthermore does culture impact all three constructs of SA, 

perception, comprehension, and projection in a similar manner?  In order to 

answer and address these concerns further development of this theory will be 

required. 

 Despite the weaknesses of this concept, it also contains much strength.  

One of the most clearly identified strengths is that this concept brings together 

many theories of culture from many different disciplines, including organizational 

safety (Reason, 1990; Shappell, 2000), organizational management (Deal & 

Kennedy, 1982; Kilman, Saxton, & Serpa, 1985; Denison, 1990; Schein, 1985), 

anthropology (Bodley, 1994; Hall, 1959,1979; Spradley, 1980), philosophy 

(Dewey, 1971), sociology (Vaughan, 2002; Turner & Pidgeon, 1997; Perrow, 

1984) and social psychology (Lindesmith & Strauss, 1959).  The support of past 

findings provides a strong theoretical and practical basis to relate organizational 

culture to SA.  Furthermore, organizational culture and SA have specific means 

to be empirically measured. 

 These found weaknesses and strengths have implications for this 

research.  First, the established theoretical support provides the validity for 

investigating the relationship between organizational culture and SA that aims to 

find empirical justification for the idea that organizational culture has the potential 

to create blind spots in SA.  Second the established measures of organizational 
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culture and SA will allow for experimentation to proceed.  Third, correcting or 

contributing to the correctness of  the identified weaknesses of the concept will 

provide the drive for this research, as it aims to show an empirical explanation of 

the relationship between organizational culture and SA as well as an 

investigation into the specific effects that occur between the specific 

characteristics of culture and the constructs of SA.   

 

2.5 Theoretical Model 

Based on the postulates one and two, this research will serve two 

purposes: first to identify that organizational culture influences SA and decision 

making and second to identify that organizational culture can create blind spots 

in SA that negatively influence decision making.  Figure 2.11 graphically presents 

the theoretical model serves as the basis for this study.  It is an adaptation of 

Endsley’s model of SA in dynamic decision making which is supported by the 

following underlying assumptions: individuals have a limited processing capacity 

of stimuli, strategies are required to ease the processing load, and results are a 

simplified representation of reality. 

The model places organizational culture before SA to graphically 

represent that environmental information passes through a type of culture filter 

before it is realized.  Though represented as a type of filter, it is believed that the 

actual manner in which organizational culture influences SA and decision making 

involves complex cognitive processes.  It is believed that organizational culture 

influences performance and decision making by guiding the development of 

“mental representations” from which SA is developed.  Mental representations 

include the concepts of schemata, cognitive maps, and mental models 

(Hodgkinson, 2003).  These concepts represent how knowledge is organized in 

the mind forming the structure from which SA (perception, comprehension, and 

projection of information) and decision making is based.  The theoretical model in 

Figure 2.11 serves also as a basis for this concept. 
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Figure 2.11. Theoretical model. 

 56



CHAPTER 3 

METHODOLOGY 

 

3.1 Introduction

This research investigated the influence of organizational culture on situation 

awareness (SA) and decision making in a simulated military peacekeeping task.  

The study collected data from three sample groups.  A culture questionnaire 

measured the perceptions of organizational culture within each sample group.  

SA and decision making were measured using sets of queries administered 

throughout an Army peacekeeping decision game.  Results aimed to show that   

organizational culture has a significant effect on situation awareness and 

decision making and that organizational culture has the potential to create blind 

spots in SA. 

 

3.2 Research Design 

Deductive research was conducted using a quantitative approach to 

measure variables.  A quasi-experimental design was used due to the lack of 

randomness in sampling procedures and due to the use of a comparison group.  

Three sample groups were used in an attempt to obtain different measures of 

organizational culture.  Unprocessed data collected from a previous experiment 

were used as one of the data samples.  The data for the other groups were 

collected using the same procedures and measures that were used from the 

previous experiment, with the exception of the demographics survey.  The 

experiment required the use questionnaires along with a military peacekeeping 

simulator.  A post-analysis was conducted to explore the effects of other culture 

characteristics and possible covariates that were not considered in the main 

analysis.  Both parametric and nonparametric regression analyses were applied 

to test the hypotheses. 
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3.3 Hypotheses 

This experiment measures the effects of organizational culture styles on 

SA and DM in military stability and support operations.  Stability and support 

operations (SASOs) (the SA in this acronym has no reference to situation 

awareness) have two main operational goals.  The first goal serves a 

humanitarian purpose, which is to meet the immediate needs of designated 

groups and transfer responsibility quickly and efficiently to appropriate civilian 

authorities.  The second goal serves a political purpose, which is to influence the 

political and civilian environment, facilitate diplomacy, and interrupt specified 

illegal activities.  Both goals require cooperation with civilian authorities and host 

governments and the ability to adapt to different cultures, values, and operation 

methods (Stability and Support Operation, 1996). 

Based on these operational goals and requirements, it is believed that the 

type of organizational cultures that would support these goals are those that are 

more human focused, those that allow for adaptability, and those that facilitate 

communication.  According to Cooke and Lafferty (1989) these types of 

organizational cultures are labeled as having higher “constructive” and lower 

“passive/defensive” and “aggressive/defensive” culture styles.  On the other 

hand, the types of organizational cultures that are believed to not be inline with 

the operational goals in SASOs include those that restrict behavior, restrict 

communication, and those that are hierarchically controlled and power focused.  

Cooke and Lafferty labeled these types of organizational cultures as having lower 

Constructive and higher Passive/Defensive and Aggressive/Defensive culture 

styles. 

Since the characteristics of constructive culture styles seem to support the 

goals for SASOs it is believed that organizational cultures with high Constructive 

culture styles will positively affect SA and decision making in peacekeeping type 

environments.  Given that Passive/defensive and Aggressive/defensive culture 

styles do not seem to support goals for SASOs, it is believed that organizational 
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cultures with high Passive/Defensive and Aggressive/Defensive styles will have a 

negative affect on SA and decision making in peacekeeping type environments. 

As a result, the following hypotheses were tested to determine whether 

organizational culture is among the factors that influence SA and decision 

making as well as to determine whether organizational culture creates blind spots 

on situation awareness and decision making.  Negative effects will represent the 

existence of blind spots  

 

Hypothesis 1.  Organizational culture affects situation awareness 

measures. 

Sub-hypothesis 1A.  Constructive culture styles are positively associated 

with situation awareness measures. 

Sub-hypothesis 1B.  Passive/Defensive culture styles are negatively 

associated with situation awareness measures. 

Sub-hypothesis 1C.   Aggressive/Defensive culture styles are negatively 

associated with situation awareness measures. 

 

Hypothesis 2.  Organizational culture affects decision making measures. 

Sub-hypothesis 2A.  Constructive culture styles are positively associated 

with decision making measures. 

Sub-hypothesis 2B.  Passive/defensive culture styles are negatively 

associated with decision making measures. 

Sub-hypothesis 2C.  Aggressive/Defensive culture styles are negatively 

associated with decision making measures. 

 

3.4 Population 

 The U.S. Army schooling system is the main population from which two 

sample groups were obtained.  These schools provide training to ensure effective 

and strategic decision making and leadership within the U.S. Army.  They are 
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responsible for the development of cadets into career officers and for the further 

development and training of established career officers. 

Although environments in the Army schooling system are generally more 

relaxed and collaborative in comparison to other training settings in the Army 

(Beitz & Hook, 1998), it is in this population where the Army’s war-fighting culture 

is nurtured and passed down from superior officers to new officers.  The 

organizational culture in the Army is determined by the senior leadership (Beitz & 

Hook, 1998; Bullis, 2003)  It is grounded in history and military doctrine where it 

is reflected in policies and systems of leader development (Stroup, 1996).  

Traditionally, the organizational culture in the U.S. Army is viewed as being 

hierarchical, power focused, and perfectionistic, which is consistent with other 

organizational cultures where reliability is critical for success of operations 

(Cooke & Rouseau, 1988). 

It has been recognized that the Army culture can have negative 

implications on behavior and performance when it is in misalignment with mission 

goals and objectives (Bullis, 2003;Stroup, 1996).  Despite this knowledge this 

population of decision makers with extensive war-fighting training and war-

fighting culture and limited training in peace operations are more than ever 

required to confront the complex and humanitarian tasks in SASOs.  Castro and 

Adler (1999) identified that U.S. Army in Europe involvement in peacekeeping 

and humanitarian missions has increased from 29 missions between 1945 and 

1989 to over 100 missions from 1991 to 1999. 

The goal of war-fighting is to efficiently facilitate as much force and power 

over the enemy as is legally and morally permissible to preserve soldiers’ lives 

and to accomplish the mission (Introduction, 1996; Pfaff, 2000).  In contrast with 

war-fighting, SASOs require choosing the least amount of force while maintaining 

and restoring order, enforcing agreements and policies, stabilizing restless areas, 

and providing humanitarian assistance. 
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The differences between the goals for war-fighting and the goals for 

peacekeeping are cause to question the effectiveness of the war-fighting culture 

among Army personnel involved in SASOs.  Past mission experiences have 

proven that the Army culture becomes a “liability when it is inappropriate and 

does not contribute to the Army’s overall goals” (Stroup, 1996, p. 5).  It is 

therefore believed that the current war-culture of the Army may have negative 

implications on SA and decision making in SASOs if it is inappropriate and not in 

conflict with the organizational goals. 

 

3.4.1 Comparison Population 

 A comparison sample was obtained from a university student population.  

This comparison population was chosen because it is a higher level schooling 

system like the Army schooling system; yet, it does not possess an Army culture.  

The organizational culture within universities as viewed by the students is 

expected to be more relaxed, tolerant, and open to communication than the 

schooling system within the Army culture.  It was, therefore, expected that the 

organizational culture within the university population would be more aligned with 

the goals of peacekeeping type tasks and would have a positive effect on SA and 

DM. 

 

3.5 Sample 

The overall sample size of this experiment was 158.  The sample size also 

falls within the general recommendation for sample size using regression 

method, which is that there should be at least 10 cases per variable (Draper & 

Smith, 1981). 

Three sample groups were used.  Two of the sample groups represent 

two different levels within the Army schooling system and therefore two sub-

populations within the Army culture.  It was expected that these two sample 

groups would display marginally different levels within the Passive/Defensive and 
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Aggressive/Defensive culture styles.  In other words it was expected that these 

sample groups would represent differences within Army subcultures.  However, 

overall it was expected that the Army sample groups would have lower 

Constructive and higher Passive/Defensive and Aggressive/Defensive culture 

styles than the comparison sample group. 

The comparison sample group represented a higher learning schooling 

systems that do not orchestrate under the Army culture.  It was expected that this 

sample group would have an organizational culture that was more open and 

human oriented and therefore, have a higher Constructive and lower 

Passive/Defensive and Aggressive/Defensive culture style than the Army sample 

groups.  

Each sample group differed by location, experience, age, and military 

rank.  The effects of these characteristics were addressed within the 

experimental design and the analysis, see Section 3.6.4.  The following gives a 

brief overview of each sample group. 

 

3.5.1 Fort Leavenworth 

A sample group was tested at the Command and General Staff College 

(CGSC) at the U.S. Army Combined Arms Center in Fort Leavenworth, Kansas.  

The purpose of the CGSC is to educate and develop the leadership of officers 

and Army civilian leaders.  The organizational culture within this sample group 

was expected to be hierarchical and power oriented. 

Data were collected in collaboration with the Army Research Laboratory.  

The experiment was run in eight Basic Tactics Courses.  Although 122 

participants were tested, unintended variations in the procedures only allowed for 

32 cases to be qualified for analysis.  Ages ranged from 30 to 49 years.  Out of 

nine who answered the gender question, there was one female and eight males. 
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3.5.2 West Point Military Academy 

 West Point Military Academy is a four year military university of cadets 

that aspire to become officers in the U.S. Army.  Cadets are accepted based on 

strict admission requirements in the areas of academic performance, 

demonstration of leadership potential, and physical aptitude.  All cadets must 

also be nominated for admission by a member of congress.  The Military 

Academy develops the cadets by focusing on skills of following areas:  

intellectual, physical, military, and moral-ethical.  Like the Fort Leavenworth 

sample group, the organizational culture within West Point is expected to be 

hierarchical and power oriented.  However, organizational culture differences 

between the Fort Leavenworth and West point sample groups may identify the 

presence and effects of Army sub-cultures.   

Fifty-two plebes (freshmen) were tested from the general psychology 

course.  The sample was made up of 8 females and 43 males, and ages ranged 

from 18 to 23.  All participants previously completed six-weeks of Cadet Basic 

Training and a semester at the Academy. 

 

3.5.3 University Students 

 Undergraduate students at Texas Tech University formed the comparison 

sample group.  This group allowed effects of Army cultures to be observed and 

compared with a non-army culture.  The university sample group was made up of 

74 undergraduate engineering students including 41 from industrial engineering, 

18 from civil engineering, and 10 from electrical engineering.  Freshmen were 

excluded from the analysis to ensure that participants spent enough time at the 

university to be acculturated.  There were 20 females and 54 males, and ages 

ranged from 18 to 32. 
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3.6 Assignment 

 Random assignment was not feasible for this experiment.  Participants in 

each group were collectively chosen based on their willingness to volunteer and 

based on the authorization given for testing at each sample location.  Some 

anticipated covariates expected to result from the non-random sample selection 

and from the use of sample group differences were included in the analysis as 

“non-culture” variables. 

 

3.7 Variables 

The main variables measured included: three organizational culture styles, 

three SA levels, and two decision making variables.  SA and decision making 

variables were assigned response variables.  Organizational culture styles and 

some non-culture variables were assigned predictor variables. 

 

3.7.1 Situation Awareness

Situational awareness variables included: Perception, Comprehension, 

and Projection.  As discussed in Section 2.1.1, these variables represent the 

three levels of SA (Endsley, 1988).  In general terms, Perception is the 

identification of relevant information, Comprehension is the understanding of the 

meaning of information, and Projection is predicting how the situation will change 

(Endsley, 1995d).  These variables were measured using the query method 

where sets of queries are administered throughout simulated events or tasks.  

Scores were determined based expert evaluations of correct answers.  Section 

3.8 will address this methodology in more detail. 

It should be noted, though the SA variables are labeled and discussed as 

Perception, Comprehension, and Projection, SA measures in this study did not 

attempt to encompass the overall and general perception, comprehension, and 

projection that makes up SA in SASO type operations.  Rather this study 

measures situation specific aspects within identified SA requirements for SASOs.  
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The SA variables, Perception, Comprehension, and Projection, therefore, 

represent the specific queries used to address SA requirements for each 

assigned level of SA.   The specific queries and the SA requirements are 

presented in Section 3.8.3.1. 

 

3.7.2 Decision making

Decision making was measured through a set of queries that were 

administered with the SA queries.  Decision making variables included 

“successes” and “failures.”  Successes were defined as answers on DM 

questions that were in agreement with expert scores.  Failures are the answers 

on DM question not in agreement with expert scores. 

 

3.7.3 Organizational Culture

Organization culture variables included three organizational culture styles 

that originated from research by Cooke & Lafferty (1989).  These styles include 

“Constructive,” “Passive/Defensive,” and “Aggressive/Defensive.”  Cultures high 

in Constructive styles are those that support interaction and help members to 

complete tasks and meet goals.  Cultures high in Passive/Defensive styles are 

those where members interact in a defensive manner for means of security within 

the organization. Cultures high in Aggressive/Defensive styles are those where 

members interact forcefully to protect their position. 

Each culture style was measured by five corresponding culture 

characteristics through the use of a culture questionnaire.  Table 3.1 summarizes 

the culture characteristics that fall under each culture style.  For definitions of the 

culture characteristics see Appendix A. 

 

3.7.4 Non –Culture Predictor variables 

 Some non-culture covariates included in the analysis as predictor 

variables included: SASO experience, length of organizational membership, and 
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sample group.  Other potential non-predictor variables were not included in the 

main analysis due to limitations in the number of variables allowed to maintain 

statistical power for the given sample size. 

 

Table 3.1. Culture characteristics and corresponding culture style measured in 
the Organizational Culture Inventory (Cooke & Lafferty, 1989). 

 Constructive 
Styles 

Passive/Defensive 
Styles 

Aggressive/Defensive 
Styles 

Achievement Approval Oppositional 

Self-Actualizing Conventional Power 

Humanistic- 
Encouraging Dependent Competitive 

Culture 
Characteristics 

Affiliative Avoidance Perfectionistic 

 

The effects of covariates not included in the main analysis were examined 

in the exploratory analysis.  These covariates are: 12 culture characteristics, 

family in the military, age, and gender.  Classroom session for data collection and 

academic class were excluded from the post analysis because they caused a 

quasi- separation of data in some of the statistical analyses.  The exploratory-

analysis also investigated the individual effects of different groupings of sample 

groups, including military vs. non-military and grouping by similar culture styles 

scores..  Similar regression techniques used for the main analysis were used to 

test the effects on SA and decision making in the exploratory analysis. 

 

3.8 Instruments 

 Table 3.2 is a list of the main variables and the instruments that were 

used.  These instruments are described in the following sections. 

 

3.8.1 Demographic Survey 

Different demographic surveys were given to each sample group.  Despite 

differences in the surveys, each provided the information required for the main 
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analysis along with other information needed for the exploratory analysis.  These 

surveys are presented in Appendix F. 

 

3.8.2 Organizational Culture Questionnaire 

The Organizational Culture Inventory (OCI) (Cooke & Lafferty, 1989) is the 

culture questionnaire that was used for this study.  This instrument was chosen 

based on the results of an analysis of six different culture questionnaires that 

were compared based on the following items: measured culture characteristics, 

level of culture measured (values or norms), psychometric properties, scoring 

scales, required completion time, availability of questionnaire, and feasibility. 

 

Table 3.2. List of variables and instruments. 

                                             Variables Type of Measure Instruments 

Perception 

Comprehension Situation 
awareness 

Projection 

Queries in 
peacekeeping 
simulator 

EDG and 
developed SA and 
decision making 
queries 

Successes 

R
es

po
ns

e 
Va

ria
bl

es
 

Decision 
making 

Failures 

Queries in 
peacekeeping 
simulator 

EDG and 
developed SA and 
decision making 
queries 

Constructive 

Passive/Defensive Organizational 
culture styles 

Aggressive/Defensive 

Organizational 
culture 
questionnaire 

Organizational 
Culture Inventory 

 
Length of organizational 
membership 

SASO Experience Pr
ed

ic
to

r V
ar

ia
bl

es
 

Non-cultural 
factors 
(covariates) 

Sample Group 

Survey Demographic 
survey 
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The OCI measures the perception of organizational cultural norms.  

Support for accepting organizational norms as a measure of culture has been 

found in literature.  Schein (1996) identifies that norms are the visible 

manifestations of basic assumptions of culture.  A study by Delobbe et al. (2002) 

found that measurements of norms were sensitive to sub-cultural variations 

within organizations.  In addition, for those that support the measure of values 

rather than norms, Delobbe et al. (2002) found evidence of convergence 

between similar dimensions of values and norms.  Finally, Hofestede (2001) 

confirms that norms are the appropriate measure of culture in an organizational 

setting. 

The OCI measures 12 culture styles using a 120-item 5-point scale.  A 

sample version of the OCI is presented in Appendix G.  The OCI is one of the 

most widely used culture questionnaires in industry and is among the few culture 

questionnaires that may generalize across different industries (Delobbe, et al., 

2002).  It has been tested for validity and reliability by various researchers in 

identifying the cultural norms within organizations (Cooke & Rouseau, 1988; 

Cooke & Szumal, 1993; Draper, E. and Associates, 1989; Xenikou & Furnham, 

1989). 

The culture styles are divided into one of three classifications styles which 

are Constructive, Passive/Defensive, and Aggressive/Defensive.  Each 

classification provides a different orientation on the balance of the organization’s 

focus towards tasks and people which effect the facilitation of problem solving, 

decision making, teamwork, learning, productivity and long-term effectiveness.  

The Constructive style signifies a balance between the required needs of the 

organization and the needs of the members within the organization, thereby 

promoting teamwork, productivity, problem solving, decision making, and long-

term effectiveness (Cooke & Lafferty, 1989).  Passive/Defensive is the culture 

style of organizations that focus on people rather than tasks, which facilitates 

security and safety but inhibits learning, adaptability, and survival (Cooke & 
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Laffety, 1989).  The Aggressive/Defensive culture style within organizations 

prioritizes tasks over people and result in ineffective problem solving, decision 

making and internal coordination (Cooke & Lafferty, 1989). 

 

3.8.3 Measurement of SA & Decision Making 

The general methodology used for measuring situation awareness and 

decision making was based on the query method that is used in SA experiments.  

This method provides objective measures of SA and decision making using sets 

of queries presented throughout a simulated task.  The method used was similar 

to the Situation Awareness Global Assessment Technique (SAGAT) (Endsley, 

1988) and the Situational Present Assessment Method (SPAM) (Durso et al., 

1997).  Sets of queries were developed based on situation awareness 

requirements in SASOs.  The queries were administered throughout a simulated 

peacekeeping task. 

 

Electronic Decision Game (EDG) 

The Electronic Decision Game (EDG) served as the situation simulator.  

The EDG was developed in 2002 by Klein Associates Inc. under contract for the 

Army Research Laboratory.  It is a flexible simulation program that was designed 

to be used for pre-deployment stability and support operation (SASO) training.  

This tool allows participants to experience cognitive challenges, decisions, and 

information requirements in peacekeeping type operations.  The EDG consists of 

a series of 12 situation reports that were developed from actual events that 

occurred in Bosnia-Herzegovina.  Examples of specific challenges that are 

presented include reports of threats against the stabilization force, a vandalized 

civilian safe house, a sewage leak at a refugee camp, and students gathering in 

a park.  The situation awareness and decision making queries were presented 

four times throughout the simulation, once after every third situation report.  A 

 69



summary of the situation reports were presented while participants respond to 

each set of queries. 

 

SA and Decision Making Queries 

The SA and decision  making queries were developed based on the 

results of a goal-directed task for SASO (Endsley, 1993,1994), recommendations 

for SA questions using decision games (Pliske, McCloskey, & Klein, 2001), and 

consultation with Army personnel.  See Appendix H for resulting goal-directed 

task analysis.  From the goal-directed task analysis, domain specific SA 

requirements were identified for SASOs.  These SA requirements formed the 

basis in the development of the SA and decision making queries. 

Table 3.3 shows the general format of the SA and decision making 

queries along with the corresponding SA requirements they address and the 

variables that they are intended to measure.  Six different queries were 

developed.  All six queries were presented at the end of each of the four 

sessions of the EDG.  However, the set of queries for each session were 

adapted to address one of the specific challenges presented in the previous set 

of situation reports.  For example queries for Session 1 addressed refugees and 

for Session 2 queries addressed the sewage problem.  Figure 3.4 lists the 

specific challenges to which the queries were directed for each of the four EDG 

sessions.  The actual queries used for each session are provided in Appendix I.  

Five out of the six queries have multiple choice formats.  The answers to 

these queries were based on scores provided by two expert reviewers.  Query 4 

requires respondents to list “missing information needed”.  This question was 

scored by matching answers to a list of” missing information needed” created by 

expert reviews.  Matched and unmatched answers were determined by the 

agreement of two reviewers.  A more detailed description of the scoring 

procedures used by reviewers along with expert rater agreement results are 

presented in Section 3.10.1. 
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Table 3.3. SA requirements and query formation for SA and DM measurement. 

Variable Requirements for SA 
in SASOs 

General Question 
Format 

1. Which situation are you most 
concerned about right now? 

Critical situations 
2. Which situation are you least 

concerned about right now Comprehension 

Urgency of time 3. Estimate the time needed to 
resolve the situation? 

Perception Intelligence gaps 4. What other information is 
needed if any? 

SA 

Projection Critical situations 

5. Estimate the severity of 
detrimental effects that may 
occur in the next two days if no 
action is taken? 

Successes 

DM 

Failures 

 
6. Which is the most immediate 

decision the Division needs to 
address? 

 

Table 3.4. Challenge addressed in SA and DM questions for each freezing 
session. 

Freezing 
Session Challenge 

1 Refugees 

2 Sewage 

3 Threats against stabilization 
force (SFOR) 

4 Students gathering 

 

3.9 Procedures 

 Procedures received the approval from the Texas Tech University 

Institutional Review Board Protection of Human Subjects Committee and from 
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five dissertation committee members.  The experimental procedures were broken 

into three phases: Pre-simulation surveys and questionnaires, Simulation, and 

Data analysis, see Figure 3.1.  A verbal protocol was followed to standardize 

each phase of procedures.  These phases along with the pre-experiment 

preparation are explained below. 

 

3.9.1 Phase 1 - Preparation 

 During this phase facilitator introduced the research projects and briefed 

participants on the experimental procedures and requirements, including actions 

taken to protect confidentiality and the voluntary participation policy.  Participants 

then reviewed the volunteer affidavit, see Appendix E.  Those that chose to 

participant signed the volunteer affidavit and were assigned a code number to 

assure confidentiality. 

 

3.9.2  Phase 2 - Pre-Simulation Questionnaires 

In this phase the participants were instructed to complete two 

questionnaires the Demographics Survey, see Appendix F, and the 

Organizational Culture Inventory, see Appendix G. 

 

3.9.3 Phase 3 - Simulation 

The Facilitator then introduced the EDG and commenced the peacekeeping 

simulation.  Immediately following each EDG session all students completed the 

assigned set of SA and decision making questions for that session.  This process 

was repeated for each of the four sessions.  It should be noted that during this 

phase the participants in the Leavenworth sample group also engaged in a brief 

discussion of questions, but were not guided to the correct answers (This 

discussion process was designed to meet a requirement for a research project  
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conducted by the Army Research Laboratory).  The discussion process not was 

used in the procedures for the West Point and Texas Tech sample groups, due 

to allowable time constraints. 

 

PHASE 3
Simulation

EDG
Session 1

SA & DM
queries

SA & DM
queries

SA & DM
queries

SA & DM
queries

EDG
Session 2

EDG
Session 4

EDG
Session 3

PHASE 4
Data analysis

Data processing
& analysis

Post analysis

PHASE 2
Pre-simulation surveys

and questionnaires

Demographic
survey

Culture
questionnaire

PHASE 1
Preparation

Volunteer
 agreement

affidavit

 
Figure 3.1. Experimental phases. 
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3.9.4  Phase 4 - Data analysis 

 During this phase, data were processed and analyzed to test the 

hypotheses.  The data analysis is discussed further in the next section.  This 

phase also includes a post-analysis that explores effects of variables and 

combinations of sample groups that are not considered in the main analysis. 

 

3.10  Data Analysis 

 Data from the demographic surveys, the culture questionnaires, and the 

EDG sessions were collected for analysis.  Table 3.5 presents a summary of the 

variables measured along with the number of data sets provided from each 

sample group.  Before any statistical analysis was performed, the expert data 

needed to be analyzed and the experimental data needed to be scored and 

coded.  The following describes the methods that were used for scoring, 

calculating, and analyzing the data. 

 

3.10.1  Data Treatment 

Various methods were used to score and to process data from the SA and 

decision making queries and from the OCI questionnaires.  These methods are 

described in the following sections. 

 

Scoring SA and DM Queries 

All responses for the SA and decision making queries, excluding Question 

4, were scored based on set criteria for marginally correct answers based on 

expert responses.  A marginally correct scoring method was used to allow for an 

acceptable tolerance band around the actual value (Endsley, 2000a).  The level 

of correctness for each possible answer was based on the sum of ranks for the 

perceived correctness by two peacekeeping expert evaluators.  Ranks were  
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Table 3.5. Summary of variables and data sets from each sample group. 
 Response Variables Predictor Variables 

 
Situation Awareness 

Measures 

Decision 
Making 

Measures 

Organizational 
Culture Styles 

(covariates) 
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E
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ie
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e 

in
  

S
A

S
O

s 

Sa
m

pl
e 

gr
ou

p 

Ft 

Leavenworth 
32 32 32 32 32 32 32 32 32 32 

West Point 52 52 52 52 52 52 52 52 52 52 

TTU 84 84 84 84 84 84 84 84 84 84 

Total data 
sets per 
variable 

158 158 158 158 158 158 158 158 158 158 

 

allowed to be repeated to avoid forced rank assignment and to align with the 

nature of the peacekeeping tasks where more than one right answer may be 

possible.  For each question, the correct scores were determined by the two 

highest sums of expert rankings.  If ties occurred, the answer with the lowest 

standard deviation was chosen. 

Interrater reliability was measured to show consistency of the correct 

rankings, see Table 3.6.  Interpretation of results should consider that ranks were 

allowed to be repeated and that correct answers were chosen based on highest 

sums of ranking and not on exact agreement of rankings. 

For Question 4, responses were compared with a list of possible correct answers 

provided by the same experts.  Correct matches were determined by the 

agreement of two evaluators.  Procedures for coding responses followed 
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recommendations by Frankfor-Nachimias and Nachmias (1992).  Each evaluator 

coded items independently.  Codings were then compared and disagreements 

 

Table 3.6. Interrater reliability. 

Correlations

1.000 .583**
. .000

100 100
.583** 1.000
.000 .
100 100

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

H

G

Spearman's rho
H G

Correlation is significant at the 0.01 level (2-tailed).**. 
 

 

were attempted to be resolved through mediation.  Bias during mediation was 

controlled by following previously established procedures.  Mediation required 

each evaluator to present the reasoning behind their assigned score.  Evaluators 

were then given the opportunity to reevaluate the originally assigned score.  

Disagreement remaining after mediation resulted in the score to default 

“incorrect”. 

After each SA and DM query was scored, the percentage of correct scores 

was calculated for query samplings of measurement for each level of SA and for 

decision making.  The percent correct of scores for each response variable 

(Perception, Comprehension, Projection, and Decision Making) was used in the 

statistical analysis. 

 

Scoring Procedures for Culture Styles 

The scoring procedure for the OCI requires the tabulation of scores for the 

12 culture characteristics.  Each score was calculated according to the sub-

scales on the OCI Organizational Culture Profile wheel.  The scales varied for  
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each culture characteristic and were based on OCI responses from 3,939 

members of other organizations.  The scale converts scores into percentile 

ranges. 

However, for the purpose of this study the exact percentile scores for each 

culture characteristic were calculated through interpolation using the provided 

percentile ranges.  Scores were then multiplied by 100 so that each score was 

within a range of 0-100.  This process was required to standardize scores.  The 

culture styles (Constructive, Passive/Defensive, and Aggressive/Defensive) were 

then calculated by the summation of scores for each of their four corresponding 

culture characteristics.  As a result scores for each culture style ranged from 0 to 

400. 

 

3.10.2 Statistical Analysis 

Table 3.7 presents the variables, their measures, and the type of data that 

were analyzed.  The general design of the statistical data analysis is presented in 

Table 3.8.  Table 3.9 and Table 3.10 present the hypotheses in null form along 

with the test statistics. 

 

3.11 Methodological Issues

 The following discusses research issues that were essential to 

measurements.  These include: reliability, validity, bias, and representitiveness. 

 

3.11.1 Reliability 

Reliability addresses the consistency of measurement.  It is the extent to 

which the results can be replicated using the same measures with different 

samples within the same target population.  The accuracy of measures is the key 

issue.  Reliability was addressed from the use of tested instruments and 

methods.  The OCI has been tested for reliability in identifying the cultural norms 

within organizations by various researchers (Cooke & Rouseau, 1988; Cooke & 
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Szumal, 1993; Draper, E. & Associates, 1989; Xenikou & Furnham, 1989).  

Although pr-existing SA and decision making measures for SASO environments 

 

Table 3.7. Variable and data type. 
Variable Factors Type of data Range 

Perception 

Comprehension Situation 
Awareness 

Projection 

Percent correct 0-100% 

Successes Percent success 
Decision making 

Failures Percent failure 
0-100% 

Constructive 

Passive/Defensive Organizational 
Culture Style 

Aggressive/Defensive 

Score 1-400 

Length of organizational 
membership 

SASO Experience 
Months  Non-Culture 

Predictor 
Variables 

Sample group 
1- Ft. Leavenworth 
2- West Point 
4 - TTU 

 

 

were not found, the methods used to generate the SA and decision making 

queries were guided by standard methods.  Furthermore, the procedures used 

for measuring SA were similar to those procedures that have been tested and 

most widely accepted by researchers of SA. 

 

3.11.2 Validity 

Validity is how closely the measures are to what is intended to be 

measured.  Internal validity is concerned with knowing that predictor variables  

.
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Table 3.8. General design models for statistical analysis. 
Predictor Variables 

 Organizational Culture Non-Cultural Factors 

 
 Constructive

Passive/ 

Defensive 

Aggressive/ 

Defensive 

Length of 

organizational 

membership 

Experience 

in SASO 

operations 

Sample 

group 

EDG 

session 

Response Variables 0 x1 x2 x3 x4 x5 x6 x7

Perception Y1 β 01 β 11 β 21 β 31 β 41 β 51 β 61 β 71

Comprehension Y2 β02 β 12 β 22 β 32 β 42 β 52 β 62 β 72

Si
tu

at
io

n 

A
w

ar
en

es
s 

Projection Y3 β03 β 13 β 23 β 33 β 43 β 53 β 63 β 73

Successes Y4 β04 β 14 β 24 β 34 β 44 β 54 β 64 β 74

D
ec

is
io

n 

M
ak

in
g 

Failures Y5 β05 β 15 β 25 β 35 β 45 β 55 β 65 β 75
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Table 3.9. Hypotheses and test statistics for organizational culture effects on SA. 

Null-Hypotheses Test Statistics Test Statistic Variable Definitions 

Hypothesis 1:  No effect exists between 
organizational culture styles and situation 
awareness measures 

H1: β11 = β12 = β13 = 0 
H2: β21 = β22 = β23 = 0 
H3: β31 = β32 = β33 = 0 

 

βij’s represent a subset of the regression coefficients 
for the i and j variables  
i = the culture variables 

1 = constructive 
2 = passive/defensive 
3 = aggressive defensive 

j = the situation awareness variables 
1 = perception 
2 = comprehension 
3 = projection 

Sub-Hypothesis 1:  Constructive culture 
styles are negatively associated with 
situation awareness measures. 

H1: β11 ≤ 0 
H2: β12 ≤ 0 
H3: β13 ≤ 0 

βij’s represent a subset of the regression coefficients 
for the i and j variables  
i = the constructive culture styles 
j = the situation awareness variables 

Sub-Hypothesis 2:  Passive/defensive 
culture styles are positively associated 
with situation awareness measures. 

H1: β21 ≥ 0 
H2: β22 ≥ 0 
H3: β23 ≥ 0 

βij’s represent a subset of the regression coefficients 
for the i and j variables  
i = the passive/defensive culture styles 
j = the situation awareness variables 

Sub-Hypothesis 3:  Aggressive/defensive 
culture styles are positively associated 
with situation awareness measures 

H1: β31 ≥ 0 
H2: β32 ≥ 0 
H3: β33 ≥ 0 

βij’s represent a subset of the regression coefficients 
for the i and j variables  
i = the aggressive/defensive culture styles 
j = the situation awareness variables 



Null-Hypotheses Test Statistics Test Statistic Variable Definitions 

Hypothesis 2:  No effect exists between 
organizational culture styles and decision 
making. 

H1: β14 = β15 = 0 
H2: β24 = β25 = 0 
H3: β34 = β35 = 0 

βij’s represent a subset of the regression coefficients 
for the i and j variables  
i = the culture variables 

1=constructive 
2=passive/defensive 
3= aggressive defensive 

j = the decision making variables 
1=successes 
2=failures 

Sub-Hypothesis 1:  Constructive culture 
styles are negatively associated with 
decision making measures. 

H1: β14 ≤  0 
H2: β15 ≤  0 

βij’s represent a subset of the regression coefficients 
for the i and j variables  
i = the constructive culture styles 
j = the decision making variables 

Sub-Hypothesis 2:  Passive/defensive 
culture styles are positively associated 
with decision making measures. 

H1: β24 ≥ 0 
H2: β25 ≥ 0 

βij’s represent a subset of the regression coefficients 
for the i and j variables  
i = the passive/defensive culture styles 
j = the decision making variables 

Sub-Hypothesis 3:  Aggressive/defensive 
culture styles are positively associated 
with decision making measures. 

H1: β34 ≥ 0 
H2: β35 ≥ 0 

βij’s represent a subset of the regression coefficients 
for the i and j variables  
i = the aggressive/defensive culture styles 
j = the decision making variables 

Table 3.10. Hypotheses and test statistics for organizational culture effects on DM. 
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really affected changes in the response variable.  External validity is determined 

by whether results can be generalized to other situations and populations.  

Validity was addressed in the various methods proposed for this study.  Experts 

were consulted to develop and evaluate the SA and decision making queries to 

assure that the queries closely measure the SA and decision making 

requirements in SASOs.  This study design addressed internal validity by 

considering the effects of possible covariates such as sample group and SASO 

experience.  These covariates were included as variables in the analysis to 

control for their possible effects.  In addition to controlling for effects of 

covariates, internal validity was maintained as precautions were made for 

procedures and measures to remain consistent throughout the testing within 

each sample group.  External validity was addressed by including sample groups 

that were within or closely related to the actual population from which outcomes 

were generalized.  Furthermore, the events within the simulated testing 

environment were based on actual events. 

 

3.11.3 Representitiveness 

Representativeness was addressed in the measures used and in the 

sample selection.  As in all simulated environments the realness of the situation 

presented were questioned.  It should be noted that the contents within the 

simulator were based on actual events that occurred in Bosnia-Herzegovina.  

The information presented in the simulator therefore represented actual 

information and situations that are received in real SASOs.  Representativess 

was also address in the selection of sample group populations.  The samples 

groups, excluding the comparison group, were obtained from populations that will 

actually be required to perform similar peacekeeping tasks represented in the 

simulator. 
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3.11.4 Generalizability 

The generalizability of results was limited due to the uniqueness of the 

sample populations and the type of tasks addressed.  The results were 

generalizable only to the specific populations from which samples were obtained.  

Also, the generalizability of results should be limited to the type of military 

peacekeeping tasks presented in the EDG given that requirements vary by 

peacekeeping assignments. 

 

3.11.5 Bias 

Researchers conducted the experiment with preconceptions of intended 

outcomes.  Though inherent in all research, attempts were made to mitigate the 

effect researcher bias in this study.  Internal bias was controlled by including 

other researchers and experts in the processes of choosing methodologies, 

creating the SA and decision making queries, creating answer keys, and 

choosing statistical analyses.  The quantitative nature of this research allowed for 

objectivity.  Furthermore, throughout the data collection process data analysis 

was suspended until data from all sample groups were collected.  This controlled 

possible tainting of the experimentation process that can result from previewing 

or analyzing previously collected data.  In addition, the criterion to score for 

responses was set before data was analyzed to further prevent the possibility of 

skewing results.  Finally, procedures for data collection and evaluations of scores 

were standardized with pre-determined procedures.  A verbal protocol was used 

to control for experimenter bias throughout each data collection session.  Also 

recommended methods and procedures were used to increase reliability in 

coding subjective SA queries (Frankfort-Nachmias & Nachmias, 1992).  These 

methods included the use of two independent evaluators and pre-established 

procedures for scoring and mediation.   
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CHAPTER 4 

RESULTS 

 

 The following presents the data analysis results that aim to determine 

whether or not organizational culture has an effect on SA and decision making 

(DM) and whether Passive/Defensive and Aggressive/Defensive culture styles 

have a negative effect on SA and DM in peacekeeping type operations.  This 

chapter is split into two sections.  The first section describes the data that was 

collected and methods used to address the data.  The second section presents 

the results of the hypothesis tests and the statistical models used test the 

hypotheses. 

 

4.1 Data Screening 

 This section describes the data in terms of missing data, outliers, 

normality of data, means and standard deviations of main variables.  It also 

describes methods and analyses used to address anomalies in the data. 

 

4.1.1 Missing Data 

Complications during the experimentation process at Ft. Leavenworth resulted in 

nonrandom missing data.  No data were recorded for the SA Queries 1 and 2 

and 48% of data was missing for Session 4.  As a result, Queries 1 and 2 and 

EDG Session 4 were eliminated from the main analysis. 

A small portion of the data was sporadically missing among the culture, 

SA, and DM data.  The missing data accounted for less than one percent of the 

organizational culture data and less than one percent of SA and DM data.  In 

order to maintain sample size and statistical power the replacement procedure 

was adopted (King, Fogg, & Downey, 1998; Hutcheson and Nick, 1999).  Normal 

data were replaced using the mean and categorical data were replaced using the 
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mode as recommended when less than five percent of the data is randomly 

missing (Scheffer, 2002; McDermeit & Dennis, 1999). 

 

4.1.2 Outliers 

Boxplots were used to identify outliers.  Less than one percent of the data 

were identified as outliers for both response and explanatory variables.  Boxplots 

for response variables are presented in Figures 4.1, 4.2, 4.3, 4.4, and 4.5.  

Outliers were given new scores by assigning each case one score less or more 

than the next extreme score depending on the direction from the mean.  This 

method considers the direction from the mean without disproportionately 

influencing the fitted model (Huthcheson & Sofroniou, 1999). 

 

4.1.3 Normality 

 The distribution bar graphs, boxplots, and P-P plots indicate normal and 

non-normal distributions for response variables. 

 

Perception 

 The P-P plot for Perception indicates that the data are close to normal with 

a few outliers, see Figure 4.1.  However, the distribution bar graph shows a 

disproportion in the number of zero scores.  Heavy skewness to the left in the 

boxplots shows that West Point and Texas Tech sample groups are responsible 

for the disproportion in the number of zero scores.  A natural log transformation 

of perception data was used to improve normality.  Figure 4.2 shows the results 

of this transformation. 

Comprehension, Projection, and Decision Making 

 The bar graphs and the P-P plots indicate that Comprehension, Projection 

and Decision Making are close to being normally distributed.  However, the P-P 

plots indicate that though theoretically continuous, the data have a categorical 

nature due to the repetitions of four possible values of scores, 0.00, 33.33, 66.67, 
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and 100 percent correct.  The categorical nature of comprehension, projection, 

and decision making are also shown in the boxplots in Figures 4.2, 4.3. and 4.4.  

These boxplots show the median lines skewed to one end of the 25th to 75th 

percentile range.  This is due to the limited number of responses.  See Figures 

4.3, 4.4, and 4.5. 

 

4.1.4 Descriptive Statistics 

 The following presents general univariate descriptive statistics for both 

response and explanatory variables along with ANOVA tests comparing sample 

group means. 

 

Response Variables 

 Table 4.1 displays the mean scores for the response variables for each 

sample group.  Leavenworth had the lowest score for all response variables 

except for DM.  West Point had the highest mean scores for both SA Perception 

and Decision Making, where Leavenworth and Texas Tech had similar scores.  

Texas Tech had the highest mean score for SA Comprehension and Projection.  

Scores were similar for Perception and Comprehension mean scores for all three 

sample groups and mean scores for Projection were similar for Texas Tech and 

West Point.  The results of an analysis of variance show that there was no 

significant difference in Perception, Comprehension, and Projection scores.  

There was a significant difference for DM scores among sample groups, 

F(2,155)=6.03, p=.00.  See Table 4.2 for complete results. 

 

Explanatory Variables 

 Mean and standard deviations for Constructive, Passive/Defensive, and 

Aggressive/Defensive culture styles are presented by sample group in Table 4.3.  

The table shows that the mean scores for Constructive styles are similar among 

sample groups, with less deviation within the Leavenworth sample group
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Figure 4.1. SA perception bar graphs, boxplots, and P-P plots. 
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Figure 4.2. Natural log transformation of SA perception data bar graphs, boxplots, and P-P plots. 
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Figure 4.3. SA comprehension bar graph, P-P plot, and boxplots. 
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Figure 4.4. SA projection bar graph, P-P plots, and boxplots. 
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Figure 4.5. DM success bar graph, P-P plots, and boxplots. 
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Table 4.1. Descriptive statistics for response variables by sample group. 

    
95% Conf. Inter. 

for Mean 

    N Mean  
Std. 
Dev.  

Std. 
Error  

Lower 
Bound 

Upper 
Bound Min.  Max. 

          
PerLog Leavenworth 30 4.04 .32 .06 3.92 4.16 3.50 4.61 
  West Point 33 4.14 .41 .07 4.0 4.29 3.21 4.61 
  Texas Tech 39 4.09 .39 .06 3.96 4.21 3.22 4.61 
  Total 102 4.09 .38 .04 4.02 4.17 3.21 4.61 
          
Comprehension Leavenworth 32 60.42 31.04 5.49 49.23 71.61 .00 100.00 
  West Point 52 60.90 26.99 3.74 53.38 68.41 .00 100.00 
  Texas Tech 74 67.57 23.39 2.72 62.15 72.99 33.33 100.00 
  Total 158 63.92 26.33 2.09 59.79 68.06 .00 100.00 
          
Projection Leavenworth 32 47.92 32.72 5.78 36.12 59.71 .00 100.00 
  West Point 52 60.90 25.33 3.51 53.85 67.95 .00 100.00 
  Texas Tech 74 61.26 28.15 3.27 54.74 67.78 .00 100.00 
  Total 158 58.44 28.57 2.27 53.95 62.93 .00 100.00 
          
DM Successes Leavenworth 32 43.75 21.48 3.80 36.01 51.50 .00 100.00 
  West Point 52 55.77 24.45 3.39 48.96 62.58 .00 100.00 
  Texas Tech 74 41.90 22.11 2.57 36.77 47.01 .00 100.00 
  Total 158 46.84 23.51 1.87 43.14 50.53 .00 100.00 

 
 

Table 4.2. ANOVA comparing response variables between sample groups. 

    Sum of Squares df 
Mean 

Square F Sig. 
       
PerLog Between Groups .17 2 .09 .59 .56 

  Within Groups 14.29 99 .14   

  Total 14.46 101    

       
Comprehension Between Groups 1852.36 2 926.18 1.34 .26 
  Within Groups 106959.17 155 690.06    
  Total 108811.53 157      
       
Projection Between Groups 4446.73 2 2223.36 2.79 .07 
  Within Groups 123745.96 155 798.36    
  Total 128192.69 157      
       
Decision Making Between Groups 6263.36 2 3131.68 6.03 .00 
  Within Groups 80487.70 155 519.28    
  Total 86751.06 157      
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Table 4.3. Descriptive statistics for explanatory variables by sample group. 

    
95% Conf. Inter. 

for Mean 

    N Mean Std. Dev.
Std. 
Error 

Lower 
Bound

Upper 
Bound 

Min. 
  

Max. 
  

   
Leavenworth 32 219.65 53.28 9.42 200.44 238.87 114.23 366.50
West Point 52 215.28 75.90 10.52 194.15 236.41 58.53 341.25
Texas Tech 74 219.37 75.71 8.80 201.83 236.91 55.76 377.75

Constructive 
  
  
  

Total 158 218.08 71.42 5.68 206.86 229.30 55.76 377.75
   

Leavenworth 32 165.09 74.08 13.09 138.38 191.79 32.04 316.67
West Point 52 233.44 66.83 9.27 214.83 252.04 117.28 361.83
Texas Tech 74 167.47 74.60 8.67 150.18 184.75 34.96 359.95

Passive/ 
Defensive 
  
  
  Total 158 188.70 78.17 6.22 176.41 200.98 32.04 361.83
   

Leavenworth 32 246.35 83.59 14.78 216.21 276.48 64.95 374.58
West Point 52 309.19 61.10 8.47 292.18 326.20 138.61 409.73
Texas Tech 74 210.18 82.69 9.61 191.03 229.34 69.67 386.57

Aggressive/ 
Defensive 
  
  
  Total 158 250.09 87.64 6.97 236.32 263.86 64.95 409.73
   

Leavenworth 32 165.94 42.69 7.55 150.55 181.33 96 276
West Point 52 7.00 .000 .000 7.00 7.00 7 7
Texas Tech 74 20.32 9.68 1.13 18.08 22.57 4 40

Length of 
Membership 
(months) 
  
  
  Total 158 45.43 64.42 5.13 35.31 55.55 4 276

   
Leavenworth 32 4.34 5.14 .91 2.49 6.20 0 18
West Point 52 .00 .000 .000 .00 .00 0 0
Texas Tech 74 .00 .000 .000 .00 .00 0 0

SASO 
Experience 
(months) 
  
  
  Total 158 .88 2.878 .229 .43 1.33 0 18

 

 

than within the West Point and Texas Tech groups.  An analysis of variance 

confirmed that there was no significant difference between mean Constructive 

styles for sample groups F(2, 155)=.06, p=.94, see Table 4.4.  For 

Passive/Defensive mean scores, West Point had the highest mean score and 

smallest standard deviation while the means scores and standard deviations for 
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Leavenworth and Texas Tech were similar.  For Aggressive/Defensive scores, 

West Point also had the highest mean score, while Leavenworth and Texas 

Tech had similar mean scores.  However, unlike Passive/Defensive mean 

scores, there was more of a difference in Aggressive/Defensive mean scores 

between Leavenworth and Texas Tech.  Leavenworth had a higher mean score 

for Aggressive/Defensive styles than Texas Tech.  The analysis of variance 

showed that there was a significant difference between mean sample group 

scores for Passive/Defensive, F(2, 155)=14.97, p=.00 and Aggressive/Defensive 

scores, F(2, 155)=.25.65, p=.00, see Table 4.4. 

 

Table 4.4. ANOVA comparing explanatory variables between sample groups.  

    
Sum of 

Squares df 
Mean 

Square F Sig. 
   

Between Groups 608.90 2 304.45 .06 .94
Within Groups 800162.05 155 5162.34    

Constructive 
  
  

Total 800770.95 157      
   

Between Groups 155295.00 2 77647.50 14.97 .000
Within Groups 804166.51 155 5188.17    

Passive/ 
Defensive 
  
  Total 959461.50 157      
   

Between Groups 299915.93 2 149957.97 25.65 .000
Within Groups 906062.58 155 5845.57    

Aggressive/ 
Defensive 
  
  Total 

1205978.52 157      

   
Between Groups 588144.64 2 294072.32 719.72 .000
Within Groups 63332.09 155 408.59    

Length of 
Membership 
(months) 
  
  

Total 
651476.73 157      

   
Between Groups 481.59 2 240.75 45.55 .000
Within Groups 819.22 155 5.29    

SASO 
Experience 
(months) 
  Total 1300.72 157      
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 As expected data means for both Length of Membership and SASO 

Experience show that Leavenworth exceeds West Point and Texas Tech.  The  

ANOVA results show significant differences between sample group means for 

Length of Membership, F(2, 155)=719.72, p=.00, and SASO Experience, F(2, 

155)=45.55, p=.00.  

 

4.1.5 Collinearity 

A Variation Inflation Factor greater than 3 and a high correlation, r = .73, p 

< .01, signify that collinearity exists between Sample Group and Length of 

Membership.  As a result Length of Organizational Membership was excluded 

from the main analysis. 

 

4.2 Statistical Analyses 

Perception data were continuous and proved to be reasonably normal 

after the natural log transformation.  As a result a linear regression was used to 

analyze the Perception data.  For this research Comprehension, Projection and 

Decision Making variables were considered to be ordinal.  As a result ordinal 

regression with a probit link function and multinomial logistic regression were 

used to analyze these response variables.  Ordinal regression and multinomial 

logistic regression follow the Generalized Linear Model (GLM) and do not require 

meeting the standard parametric assumptions.  Ordinal regression techniques 

are recommended when response variables are ordered and polytomous with 

continuous and/or categorical explanatory variables (Powers & Xie, 2000).  

Multinomial logistic models are recommended when assumptions are not met for 

ordinal regression. 

Ordinal regression models use the GLM to predict cumulative probabilities 

for multi-category response variables.  The probit link function measures the 
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effect of the explanatory variables on the Z scores of the response variables.  It 

predicts the cumulative normal function of Z, which means that the effect of one 

unit change on the probability of the response variable depends on the level of 

the explanatory variables.  The model assumes parallel lines for each category 

outcome.  This assumption is not met when there are inconsistent effects across 

levels of response variables. 

Unlike ordinal regression, multinomial logistic regression is not limited by 

the assumption of parallel lines, meaning that the model allows a different set of 

coefficients to explain each category of the response variable.  It determines the 

likeliness of membership in the response categories based on unit increases in 

the explanatory variables by comparing all response categories to a selected 

reference category.  Downfalls to using a multinomial logit model for ordinal data 

are that they ignore the ordered response levels and create inefficiencies due to 

the required number of parameters needed to estimate. 

 

4.3 Results of Hypothesis Tests 

 Results of hypothesis tests are displayed in Table 4.5 and Table 4.6.  The 

results of the experiment showed that two out of the three organizational culture 

styles had a significant effect SA and decision making.  The results therefore 

reject Hypothesis 1 and 2.  Though significant effects of organizational culture 

styles were found, the expected directional effects of specific culture styles on SA 

were not found, and only one of the expected directional effects were found for 

decision making.  These results are presented below. 

Given that the test statistic for sub-hypotheses were based on model 

partial effects, the directional effects of culture styles did not agree with 

hypothesized directional effect on SA.  These results are reflected in the failure to 

reject the sub-hypotheses.  Sub- hypothesis results showed that there were no 

significantly negative model partial effects for organizational culture styles on SA 

variables.  However, it should be noted that the Aggressive/Defensive culture 
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style had significantly negative partial effects on two pairwise comparisons for SA 

Projection.  For DM, sub-hypothesis results indicated that the Passive/Defensive 

organizational culture style had a significantly negative association with DM. 

 

Table 4.5. Hypothesis tests results for effects of organizational culture styles on 
situation awareness measures. 

SA Null Hypotheses Result 

Hypothesis 1:   
 

No effect exists between organizational 
culture styles and situation awareness 
measures Reject 

Sub-Hypothesis 1A:   
 

Constructive culture styles are negatively 
associated with situation awareness 
measures Fail to reject 

Sub-Hypothesis 1B:   
 

Passive/defensive culture styles are 
positively associated with situation 
awareness measures. Fail to reject 

Sub-Hypothesis 1C:   Aggressive/defensive culture styles are 
positively associated with situation 
awareness measures Fail to reject 

 

 

Table 4.6. Hypothesis tests results for effects of organizational culture styles on 
decision making. 

DM Hypotheses Result 

Hypothesis 2:   
 

No effect exists between 
organizational culture styles and 
decision making measures 

Reject 

Sub-Hypothesis 2A:   
 

Constructive culture styles are 
negatively associated with decision 
making measures Fail to reject 

Sub-Hypothesis 2B:   
 

Passive/defensive culture styles are 
positively associated with decision 
making measures. Reject 

Sub-Hypothesis 2C:   Aggressive/defensive culture styles 
are positively associated with decision 
making measures Fail to reject 
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4.4 Results of Statistical Analysis 

 The following presents the results of four different statistical analyses.  

Two out of three of the analyses that tested effects on the SA response variables 

found significant effects.  The analysis that tested effects of the DM response 

variable also measured significant effects of explanatory variables.  Table 4.7 

and 4.8 presents these results.  

 

4.4.1 Analysis of Perception 

 The linear regression model for Perception met all parametric 

assumptions; however, the full model and reduced model failed to show 

significant effects on SA perception.  

 
 
4.4.2 Analysis of Comprehension 

 The ordinal regression model using a probit link function satisfied the 

requirement for parallel lines, however also failed to show significant effects on 

SA Comprehension. 

 

4.4.3 Analysis of Projection 

 Table 4.7 displays the results of the Projection model.  Constructive 

culture style and SASO Experience were not included in the model.  Constructive 

culture scores were removed from the model in the backwards elimination 

process and the statistical program automatically removed SASO Experience 

and chose to use it only to define the subpopulations.  

The model explained a significant proportion of the variance for Projection, 

R2=.19, (12, N=158)=29.87, p=.003).  Model partial effects were significant for 2χ

Passive/Defensive scores, (3, N=158)=9.91, p=.02), and Sample Group, 

(6, N=158)=16.39, p=.01).  The model partial effect for Aggressive/Defensive 

scores was close to significant, (3, N=158)=7.035, p=.07) and was included in 

2χ

2χ

2χ
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the model.  Passive/Defensive and West Point explanatory variable had positive 

effects.  It should also be noted that though the Passive/Defensive coefficient 

shows to be negative for one of the bivariate comparisons, the calculated odds 

show that the effect is actually positive. 

The partial effects for the bivariate comparisons show that only West Point 

and Aggressive/Defensive had significant effects.  West Point had a significant 

positive effect on the 33.33 vs. 0.00 comparison (Wald=6.26, p=.01).  

Aggressive/Defensive scores had significant negative effects for the following 

bivariate combinations 33.33 vs. 0.00 (Wald=5.07, p=.02) and 100 vs. 0.00 

(Wald=. 4.79, p=.03).  See Table 4.7 for parameter estimates. 

 

Table 4.7. Multinomial logistic regression model for effects of organizational 
culture styles on scores for the SA level of projection. 

 Estimates 

Projectiona 33% vs. 0% 67% vs. 0% 100% vs. 0 

Intercept 3.735** 4.326** 2.246 

Constructive    

Passive/Defensivec .000 -.004 .009 

Aggressive/Defensive -.012* -.008+ -.013* 

SASO Experience    

[Sample Groupc = Leavenworth] -.409 -1.016+ -.1.026 

[Sample Groupc = West Point] 3.072* 2.252++ 2.013+

[Sample Groupc = Texas Tech] 0b . . 

Model  2χ 29.870** 

df 12 
2
LR  .188 
a. Reference category is: 0% 
b. This parameter is set to zero because it is redundant 
c. Significant model partial effect 
*p<.05. **p<.01. ***p<.001. 
+p<.15, ++p<.10 
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4.4.4 Analysis of Decision Making 

 Constructive scores and SASO Experience failed to show significant 

effects on DM and were removed from the model using the backward elimination 

procedure.  The reduced model explained a significant proportion of variance in 

Decision Making scores, R2=.15, (4, N=158)=22.045, p=.01.  

Passive/Defensive and Aggressive/Defensive scores had opposite directional 

effects on DM.  Passive/Defensive scores had a significant negative effect on DM 

scores (Wald=4.87, p=.027), while Aggressive/Defensive scores had a significant 

positive effect on DM scores (Wald=9.96, p=.01).   Results also show that there 

was a positive effect for West Point (Wald=4.0, p=.04).  See Table 4.8 for model 

coefficients. 

2χ

 

Table 4.8. Ordinal regression with probit link function model for effects of 
organizational culture styles on scores for decision making. 

Decision Making Estimate Std. Error 

Threshold   

[DM=0.00] -.847** .303 

[DM=33.33] .803** .300 

[DM=66.67] 2.532*** .355 

Constructive   

Passive/Defensive -.003* .002 

Aggressive/Defensive .005** .001 

SASO Experience   

[Sample Group = Leavenworth] -.079 .242 

[Sample Group = West Point] .471* .236 

[Sample Group = Texas Tech] 0a  

Model  2χ 22.045*** . 

df 4  
2R  .148  

a. This parameter is set to zero because it is redundant 
*p<.05. **p<.01. ***p<.001. 
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4.5 Summary of Analysis Results 

 Table 4.9 summarized the variables and the results of the analyses 

including directional effects of explanatory variables. 

 

Table 4.9. Summary of results of main analyses. 

Response Variables 

SA Variables  
Explanatory 

Variables 

Perception Comprehension Projection Decision 
Making 

Constructive No Effect No Effect No Effect No Effect 

Passive/ 
Defensive No Effect No Effect Pos. Effect Neg. Effect 

C
ul

tu
re

 S
ty

le
s 

Aggressive/ 
Defensive No Effect No Effect No Effect Pos. Effect 

Sample 
Group:     

Leavenworth No Effect No Effect Neg. Effect Neg. Effect 

West Point No Effect No Effect Pos. Effect Pos. Effect 

Texas Tech No Effect No Effect 0a 0a

N
on

-C
ul

tu
re

 
Va

ria
bl

es
 

SASO 
Experience No Effect No Effect No Effect No Effect 

a.  Parameter set to zero because it is redundant. 
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CHAPTER 5 

 EXPLORATORY POST ANALYSIS 

 

 The purpose of this chapter is to help understand the data and the results 

from the main analysis by exploring the effect of regrouping of sample groups 

and effects of other variables.  Section 5.1 compares the effects of regrouping 

sample groups by similar culture styles with regrouping sample groups by military 

and non-military classifications.  Section 5.2 explores the effects of the 12 OCI 

culture characteristics on SA and DM.  The analysis in Section 5.3 uses only data 

from West Point and Texas Tech to test effects of family in the military, gender, 

and age. 

 

5.1. Effects of Regrouping Sample Groups 

 Analyses were conducted to explore effects of regrouping sample groups 

based on similar culture styles and also based on military population.  Grouping 

sample groups by similar culture styles was an attempt to explore the strength of 

the effect of organizational culture on SA and DM.  A post hoc analysis for 

analysis of variance was run to identify sample groups with similar scores for 

culture styles.  Results showed that there were no significant differences for all 

three culture styles between Leavenworth and Texas Tech, Constructive 

F(2,155)=.06, p=1.00, Passive/Defensive F(2,155) 14.97, p=.99, 

Aggressive/Defensive F(2,155)=25.65, p=.09.  Leavenworth and Texas Tech had 

nearly identical scores for Constructive and Passive/Defensive styles and more 

similar scores for Aggressive/Defensive style.  Due to the similarities of culture 

style scores between Leavenworth and Texas Tech, the data from both sample 

groups were combined to form a new sample group that had lower scores for 

Passive/Defensive and Aggressive/Defensive scores than West Point.  Effects of 

this new sample group were then compared to effects of the West Point sample 

group. 
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The models for SA Perception, SA Comprehension, SA Projection, and 

DM were rerun to test the effects of regrouping sample groups by similar culture 

styles. No significant effects were found for Perception and Comprehension.  

Significant effects were found for Projection and DM that included regrouping 

sample groups by similar culture styles.  The Leavenworth and Texas Tech 

sample group had negative partial effects for both Projection, (3, 

N=158)=13.21, p =.004, and DM, Wald=5.18, p=.02.  The effect sizes in both 

Projection and DM models were larger for grouping sample groups by similar 

culture style than the effects sizes for the individual culture styles (Constructive, 

Passive/Defensive, and Aggressive/Defensive). 

2χ

The models for SA Perception, SA Comprehension, SA Projection, and 

DM were also rerun to test the effects of regrouping sample groups by military 

and non-military classifications.  In this regrouping Leavenworth and West Point 

data were combined and compared to Texas Tech data.  There was no 

significant effect found for military and non-military sample groups on response 

variables, Perception, Comprehension, Projection, and DM. 

Results of both analyses show that sample groups regrouped by similar 

measured culture styles explain SA and DM measures better than those grouped 

by military association.  Results also indicate that the combined cultures styles or 

the organizational culture as a whole show a greater effect on SA and DM than 

individual culture style measures.  It can be suggested from these results that 

future studies should group data by similar organizational culture styles and use 

the culture profiles of these regrouping rather than the individual culture styles to 

measure effects on SA and DM response variables. 

Results from the first analysis showed that organizational cultures with 

higher scores for Passive/Defensive and Aggressive/Defensive had a positive 

effect on Projection and DM.  These results opposed the expected effects for 

Passive/Defensive and Aggressive/Defensive styles.  Instead results show that 

low scores in Passive/Defensive and Aggressive/Defensive styles have a 
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negative effect on SA and DM.  Despite opposing expected results of culture 

styles, these analyses reinforce the idea that organizational culture affects SA 

and DM and that organizational culture has the potential to create blind spots in 

SA. 

 

5.2 Effects of 12 OCI Culture Characteristics 

 The 12 culture characteristics used to measure the three Constructive, 

Passive/Defensive, and Aggressive/Defensive culture styles were applied as 

explanatory variables to test effects on the SA and DM response variables.  The 

same analyses used for each response variable in the main analysis were 

applied.  A backwards elimination procedure was used with a set entry probability 

of .05 and a removal probability of 0.1. 

Results showed that Achievement, Affiliative, Approval, Conventional, and 

Competitive had significant effects on Perception R2=.13, F(5,96)=2.85, p=.02.  

Out of these culture characteristics Achievement and Approval had negative 

effects on Perception.  See Table 5.1 for partial coefficients. 

 

Table 5.1. Ordinal regression model with probit link function for SA Perception 
with 12 OCI culture characteristic as explanatory variables. 
  

Model   
Unstandardized 

Coefficients 
Standardized 
Coefficients t Sig. 

    B Std. Error Beta     
1 (Constant) 4.249 .352  12.055 .000
  Achievement -.021 .008 -.285 -2.513 .014
  Affiliative .017 .007 .270 2.321 .022
  Approval -.025 .008 -.356 -2.993 .004
  Conventional .012 .007 .213 1.819 .072
  Competitive .013 .007 .242 1.917 .058

a  Dependent Variable: PerLog 
 

 For SA Comprehension, Conventional, Dependent, and Oppositional 

characteristics significantly explained a portion of the variance, R=.06, (3, 

N=158)=9.45, p =.02).  Dependent and Oppositional had negative effects. 

2χ
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 Achievement, Affiliative, and Competitive had significant partial model 

effects on SA Projection.  Perfectionistic did not have a significant partial model 

effect (p=.08) yet was included in the model based on the backwards elimination 

procedure.  Achievement, Competitive, and Perfectionistic characteristics had 

negative partial effects for bivariate comparisons.  The negative effects for 

Achievement were consistent across all bivariate comparisons.  The negative 

effects on bivariate comparisons for Competitive and Perfectionistic 

characteristics were inconsistent.  Competitive effects were negative for 

comparisons 33.33 vs. 0.00 and 66.67 vs. 0.00.  Perfectionistic effects were 

negative for only comparison 100 vs. 0.00. 

 Achievement and Power had significant effects on DM, R2=.11, (2, 

N=158)=16.72, p =.01).  Both effects are positive. 

2χ

These results indicate that the 12 culture characteristics explain the 

variance in Perception scores better than their condensed form, culture styles.  It 

has also been found directional effects differ among culture characteristics that 

are classified under the same culture style.  For example, Approval and 

Conventional are classified as Passive/Defensive styles, however, Approval has 

a negative effect on Perception and Conventional has a positive effect on 

Perception. 

 

5.3 Effects of Family in the Military, Age, and Gender 

 This analysis tested the effects of covariates that were not included in the 

main analysis due to missing data in the Leavenworth sample group.  The 

variables include Family in the Military, Age, and Gender.  In the combined 

sample of West Point and Texas Tech participants 40 percent had family in the 

military, 22 percent were female, and ages ranged from 18 to 32 years with a 

mean of 20 years.  The same analyses used for each response variable in the 

main analysis were used.   
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Each of these explanatory variables had significant effects on a different 

response variable.  The results showed that only Gender had a significant effect 

on Perception R2=.246, F(1,69)=4.45, p=.04 .  Females performed better than 

males on Perception scores. 

Only Family in the Military had an effect on Comprehension, R2=.09 (4, 

N=126)=10.05, p =.04).  Partial effects on bivariate comparisons were negative for 

66.67 vs. .00 and 100 vs. 0.00, suggesting that those with family in the military 

are more likely to score .00 than 66.67 and 100.  These results show that those 

participants with family in the military scored lower on Comprehension. 

2χ

There were no significant effects found for Family in the Military, Gender 

and Age on SA Projection.  These results were expected, given the similarity in 

mean scores for Projection between West Point and Texas Tech. 

Age had a negative effect on DM R2=.06, (1, N=125)=6.24, p =.01.  

These results were a reflection of the West Point sample group scoring higher on 

DM and the West Point sample group being younger in age. 

2χ

 

5.4 Summary of Exploratory Analysis Results 

Table 5.2 summarized the variables and the results of the exploratory 

analyses including directional effects of explanatory variables. 
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Table 5.2. Summary results of exploratory analyses. 

 Response Variables 

 SA Variables  

 

Explanatory 
Variables 

Perception Comprehension Projection Decision 
Making 

Sample Group:     
Leavenworth/ 

Texas Tech No Effect No Effect Neg. Effect Neg. Effect 

West Point No Effect No Effect Pos. Effect Pos. Effect 

Sample Group:     
Military No Effect No Effect No Effect No Effect R

e-
G

ro
up

in
g 

Sa
m

pl
e 

G
ro

up
s 

Non-Military No Effect No Effect No Effect No Effect 

Constructive:     

Achievement Neg. Effect No Effect Neg. Effect Pos. Effect 

Self-Actualization No Effect No Effect No Effect No Effect 
Humanistic - 
Encouraging No Effect No Effect No Effect No Effect 

Affiliative Pos. Effect No Effect Pos. Effect No Effect 
Passive/ 
Defensive:     

Approval Neg. Effect No Effect No Effect No Effect 

Conventional Pos. Effect Pos. Effect No Effect No Effect 

Dependent No Effect Neg. Effect No Effect No Effect 

Avoidance No Effect No Effect No Effect No Effect 
Aggressive/ 
Defensive:     

Oppositional No Effect Neg. Effect No Effect No Effect 

Power No Effect No Effect No Effect Pos. Effect 

Competitive Pos. Effect No Effect Neg. Effect No Effect 

12
 O

rg
an

iz
at

io
na

l C
ul

tu
re

 C
ha

ra
ct

er
is

tic
s 

Perfectionistic No Effect No Effect No Effect No Effect 

Family in the 
Military No Effect Neg. Effect No Effect No Effect 

Age No Effect No Effect No Effect Neg. Effect 

Gender:     
Female Pos. Effect No Effect No Effect No Effect D

em
og

ra
ph

ic
 

C
ha

ra
ct

er
is

tic
s 

Male Neg. Effect No Effect No Effect No Effect 
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CHAPTER 6 

DICSUSSION AND CONCLUSIONS 

 

 Given this is the first attempt to explore the effects of organizational 

culture on situation awareness (SA) and decision making (DM), it should be 

noted that the conclusions should not be generalized outside of the framework of 

the research design and methodology until results have been repeatedly 

validated by future studies. The following is a list of research design and 

methodology issues that should be considered in the interpretation of results.  

1. Platform – Results should not be generalized to contexts outside of 

SASOs.  It is believed that the effects of organizational cultures on SA and DM 

are industry and task dependent. 

2. Sample Group – Results should not be generalized to sample groups 

other than those used in this study. 

3. Simulated Environment - Interpretation of results should consider that 

the simulated environment was used which did not allow results to reflect the 

influence of factors that exist in a natural environment, such as stress and 

workload.  Also, the lack of realism with in the simulated situations may have 

affected results.   

4. SA & DM Measures – The results of this study do not intend to 

encompass SA and DM in general.  Rather, results are only intended to address 

the specific query measures that address the challenges presented in the EDG. 

5. Measure of Organizational Culture – Culture measures are based on 

the assumption that the OCI is an appropriate instrument in measuring 

characteristics of military cultures.   

6. Expert Scorers - It should be considered that results were based on 

two expert scores.  Use of different experts may provide different results.   
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6.1 Results of Hypothesis Tests 

 Result of the hypothesis tests form a basis to suggest that organizational 

culture should be included among the factors that influence SA and DM.  Results 

have also shown evidence that organizational culture has the potential to 

negatively influence SA and DM, which supports the theory that organizational 

culture can create blind spots in SA and DM.  However, further research is 

needed to validate findings. 

Results from the tests of the sub-hypotheses fail to show the expected 

result for directional effect for culture styles on SA and DM scores.  The sub-

hypotheses were based on the belief that a more open and humanistic type 

cultures would score higher on SA and DM queries than cultures that were more 

controlling and hierarchical due to the humanistic requirements in SASO type 

tasks.  It was also believed that the Passive/Defensive and Aggressive/Defensive 

culture styles were similar and would both have the same negative effect on SA 

and DM measures.  The results of the sub-hypotheses tests suggest that 

Passive/Defensive and Aggressive/Defensive are distinct culture styles that do 

not have the same directional effect for the same SA and DM measures in 

SASOs.  It should also be noted that the directional effects of Passive/Defensive 

and Aggressive/Defensive styles are inconsistent among SA and DM measures.  

Based on this information, it could be suggested that directional effects of 

organizational culture styles may be dependent on differences in SA and DM 

requirements within organizational tasks.  Furthermore, results show that 

Passive/Defensive and Aggressive/Defensive culture styles may prove to have 

positive effects on SA and DM in SASO.   

As for Constructive styles, the idea that Constructive culture styles may 

have positive effects on SA and DM cannot be clearly dismissed.  The sample 

groups used for the analysis did not show enough variability between response 

scores for Constructive styles to show any effect.   
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6.2 Insignificant Models for Perception and Comprehension 

 None of the explanatory variables had significant effects on SA Perception 

and Comprehension scores.  Results for SA Perception data could have been 

due to the large number of zero scores which created a highly skewed 

distribution.  The large number of zero scores may be the reflection of a poor 

query design or lack of subject knowledge of respondents.  The natural log 

transformation of the data improved the distribution; however, explanatory 

variable effects remained insignificant. 

 Failure to find a significant model for Comprehension is probably due to 

the small variability in Comprehension scores of respondents.  An analysis of 

variance indicated that there was no significant difference in Comprehension 

scores among sample groups, F(2,155)=1.342, p=.264.  Similar scores among 

participants could result from the query having a low level of difficulty.  In support 

of this argument, the mean Comprehension scores for all sample groups 

collectively are the highest in comparison to the other SA and DM measures. 

 

6.3 Insignificant Effects of Constructive Styles 

 The analysis of variance showed that there was no significant difference in 

scores for Constructive styles among all three sample groups, F(2,155)=.06, 

p=.94.  The invariance among sample group scores for Constructive styles may 

explain the insignificant effects on SA and DM.  The effects of Constructive styles 

of organizational culture on SA and DM are therefore inconclusive.  Sample 

groups were chosen from different populations in order to measure different 

scores for culture styles.  Despite these efforts no differences were found 

between scores for Constructive styles among sample groups.  Similarities within 

engineering and military environment could be a reason for this.  Another reason 

may be that Constructive styles may vary little between organizations.  In any 

case, it is recommended for future studies that special consideration is given to 

ensure differences in Constructive styles among sample groups.  
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6.4 Implications of Results 

Results of this analysis have many implications for research in the areas 

of SA and organizational psychology and behavior.  Within the context of SASOs, 

findings have shown that there are differences in SA and DM performance levels 

for sub-groups within the Army population.  It has also been found that out of the 

military sample groups, Leavenworth, which had that most military experience 

and training, did not score as well in three out of the four SA and DM measures.  

The lower scores by Leavenworth participants may be a reflection of errors or 

failures that can result from culturally shaped SA and decision strategies that are 

applied in contexts not inline with the organizational culture. 

The higher SA and DM scores by the West Point sample group could be 

due to many reasons.  One reason could be that the organizational culture at 

West Point is in alignment with SASOs tasks.  Another explanation could be that 

the West Point cadets were yet to be fully acculturated into the military culture 

and so the cognitive processes from which SA and DM are based have not yet 

been influenced by the military culture.  As a result, West Point cadets were able 

to be more objective in the SA and DM tasks for SASOs.  Intelligence level is 

another variable that could have provided more insight into explaining the 

differences of scores between West Point and Leavenworth.  Future, studies may 

want to account for effects of intelligence by administering IQ tests. 

This research has practical implications for the Army and for other military 

organizations that are involved in SASOs.  Findings suggest a need to further 

investigate the influence of the Army’s organization culture on SA and DM in 

SASOs.  Further analysis is needed to validate findings and to further explain 

why the West Point sample group scored better than Leavenworth on SA 

Perception and DM measures.   

 

 

 

 108



6.5 Summary of General Conclusions 

 The following is a summary of the general conclusions that are supported 

from the findings of this research. 

1. Organizational culture is among the factors that influence SA and DM. 

2. Organizational culture styles have the potential to create blind spots in 

SA and DM. 

3. Passive/Defensive and Aggressive/Defensive culture both have the 

potential to negatively and positively influence SA and DM in SASO type 

operations. 

4. Passive/Defensive and Aggressive/Defensive culture styles do not 

have the same directional effects on SA and DM. 

5. Culture style effects may vary depending on level of SA being 

measure. 

 

6.6 Recommendations for Improvement of Experiment 

The following are recommendations for improvement of this experiment 

that are base on experiences and results from this research. 

1. Change the question format for Perception to the multiple choice 

format used for the other SA queries. 

2. Change the Comprehension question to increase level of difficulty. 

3. Pre-test sample groups for differences in culture styles to assure 

variability. 

4. Group participants based on similar scores for culture styles. 

5. Use different culture questionnaires to test the appropriateness of the 

OCI in measuring military cultures as well as to validate results. 

6. Administer intelligence test. 

7. Add more samplings per SA query.  

8. Use more than two expert scorers for SA and DM queries. 
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CHAPTER 7 

IMPLICATIONS FOR RESEARCH 

 

7.2 Implications for Future Research 

Given that this research is the first that attempts to associate 

organizational culture with situation awareness (SA) and decision making (DM) 

the results have many implications for future research.  It is hoped that through 

this research a better understanding will be gained of the potential influences of 

SA and DM.  Only by identifying and understanding these potential influences 

can actions be developed to prevent or mitigate the occurrences of accidents or 

mishaps that are associated with loss in SA. 

Figure 7.1 is a schema that may serve as a guide for future continuation of 

this research.  Research is first needed to validate findings that organizational 

culture does affect SA and DM and that organizational culture has the potential to 

have negative effects on SA and DM.  Next the research is split into two different 

fields, one that explores the more practical and behavioral side and the other that 

explores the more cognitive side of research. 

Practical and behavioral type research should investigate patterns of 

effects within different organizational environments.  It is expected that 

organizational culture styles will have different effects depending on the industrial 

and organizational environment.  The identification general effects that occur for 

types of industry and organizational environments would assist in diagnosing 

organizations that have the potential suffer negative effects from in SA and DM 

due to the organizational culture.  Investigations can then begin to discover ways 

to control or eliminate negative effects and to enhance or maintain positive 

effects or organizational culture. 

The cognitive side of future research will should look at how organizational 

culture influences the SA and DM process by way of cognitive mechanisms and 

decision strategies.  This type of research should investigate how culture 
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influences are shaped, how they are maintained, and whether they can be 

changed.  This cognitive side of research will assist in leading to the same goal 

as the practical and behavioral type of research, which is to prevent, mitigate, or 

control negative effects and to maintain and enhance positive effects. 

 

 

 

Validation of 
General Theory 

Yes 

Different 
Environments 

Type of 
Effects 

Culture 
Styles 

Org. 
Culture 

Information 
Processing 

Decision 
Strategies 

Positive 
Effects

Negative 
Effects 

Enhance Maintain Eliminate Mitigate 

Behavioral Cognitive 

Figure 7.1. Schema for future research. 
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APPENDIX A 

DEFINED OCI CULTURE CHARACTERISTICS  

 
From R.A. Cooke and J. C. Lafferty, 1983, 1986, 1987, 1989, Plymouth, MI: 
Human Synergystics. Copyright 1989 by Human Synergistics, Inc. Adapted by 
permission 
 
Achievement: characterizes organizations that do things well and value 
members who set and accomplish their own goals.  Members of these 
organizations set challenging but realistic goals, established plans to reach these 
goals, and pursue them with enthusiasm.  Achievement organizations are 
effective; problems are solved appropriately, clients and customers are served 
well, and the orientation of members (as well as the organization itself) is healthy 
 
Self-Actualization: characterizes organizations that value creativity, quality over 
quantity, and both task accomplishment and individual growth.  Members of 
these organizations are encouraged to gain enjoyment from their work, develop 
themselves, and take on new and interesting activities.  While self-actualizing 
organizations can be somewhat difficult to understand and control, they tend to 
be innovative, offer high-quality products and/or services, and attract and 
develop outstanding employees. 
 
Humanistic-Encouraging: characterizes organizations that are managed in an 
participative and person-centered way.  Members are expected to be supportive, 
constructive, and open to influence in their dealings with one another.  A 
humanistic culture leads to effective organizational performance by providing for 
the growth and active involvement of members who, in turn, report high 
satisfaction with and commitment to the organization. 
 
Affiliative: characterizes organizations that place a high priority on constructive 
interpersonal relationships.  Members are expected to be friendly, open, and 
sensitive to the satisfaction of their work group.  An affiliative culture can 
enhance organizational performance by promoting open communication, good 
cooperation, and the effective coordination of activities.  Members are loyal to 
their work groups and feel they “fit in” comfortably. 
 
Approval: describes organizations in which conflicts are avoided and 
interpersonal relationships are pleasant – at least superficially.  Members feel 
that they must agree with gain the approval of, and be liked by others.  Though 
possibly benign, this type of work environment can limit organizational 
effectiveness by minimizing constructive “differing” and the expression of ideas 
and opinions. 
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Conventional: is descriptive of organizations that are conservative, traditional, 
and bureaucratically controlled.  Members are expected to conform, follow the 
rules, and make a good impression.  Too conventional a culture can interfere 
with effectiveness by suppressing innovation and preventing the organization 
from adapting to changes in this environment. 
 
Dependent: is descriptive of organizations that are hierarchically controlled and 
non-participative.  Centralized decision making in such organizations leads 
members to do only what they’re told and to clear all decisions with superiors.  
Poor performance results from the lack of individual initiative, spontaneity, 
flexibility, and timely decision making. 
 
Avoidance: characterizes organizations that fail to reward success but 
nevertheless punish mistakes.  This negative reward system leads members to 
shift responsibilities to others and to avoid any possibility of being blamed for a 
mistake.  The survival of this type of organization is in question since members 
are unwilling to make decision, take action, or accept risks. 
 
Oppositional: describes organizations in which confrontation prevails and 
negativism is rewarded.   Members gain status and influence by being critical and 
thus are reinforced to oppose the ideas of others and to make safe (but 
ineffectual) decisions.  While some questioning is functional, a highly oppositional 
culture can lead to unnecessary conflict, poor group problem solving, and 
“watered-down” solutions to problems. 
 
Power: is descriptive of non-participative organizations structured on the basis of 
the authority inherent in members’ positions.  Members believe they will be 
rewarded for taking charge and controlling subordinates (and being responsive to 
the demands of superiors).  Power-oriented organizations are less effective than 
their members might think; subordinates resist this type of control, hold back 
information, and reduce their contributions to the minimal acceptable level. 
 
Competitive: is on in which winning is valued and members are rewarded for 
out-performing one another.  People in such organizations operate in a “win-lose” 
framework and believe they must work against (rather than with) their peers to be 
noticed.  An overly competitive culture can inhibit effectiveness by reducing 
cooperation and promoting unrealistic standards of performance (either too high 
or too low). 
 
Perfectionistic: characterizes organizations in which perfectionism, persistence, 
and hard work are valued.  Members feel they must avoid all mistakes, keep 
track of everything, and work long hours to attain narrowly-defined objectives.  
While some amount of this orientation might be useful, too much emphasis on 
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perfectionism can lead members to lose sight of the goal, get lost in details, and 
develop symptoms of strain. 
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APPENDIX B 

DEFINITIONS OF CULTURE 

 
Year Author (s) Definition 

 
1871 

 
Tylor 

 
“Culture, or civilization, … is that complex whole which includes 
knowledge, belief, art, law, custom, and any other capabilities and 
habits acquired by as a member of society” (p.1) 
 

1935 Klineberg   
(in Kroaber & Kuckhohn, 
1952, p. 50) 

“(culture) applies to that whole ”way of life” which is determined by the 
social environment.  To paraphrase Tylor it includes all the capabilities 
and habits acquired by an individual as a member of a particular 
society”  
 

1936 Linton  
(in Kroaber & Kuckhohn, 
1952, p. 47) 
 

“… the social heredity is called culture.  As a general term, culture 
means the total social heredity of mankind, while as a specific term a 
culture means a particular strain of social heredity”  

1940 Lowie “In the scientific sense ‘culture’ does not mean unusual refinement or 
education , but the whole of social tradition. It includes, as the great 
anthropologist Tylor put it, ‘capabilities and habits acquired by man as 
a member of society’.” (p.3) 
 

1949 Hoebel 
(in Kroaber & Kuckhohn, 
1952, p. 58) 
 

“Culture is the sum total of learned behavior patterns which are 
characteristic of the members of a society and which are, therefore, not 
the result of biological inheritance”  
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Year Author (s) Definition 
   

1952 Kroeber & Kluckhohn  “Culture consists of patterns, explicit and implicit, of and for behavior 
acquired and transmitted by symbols, constituting the distinctive 
achievement of human groups, including their embodiment in artifacts; 
the essential core of culture consists of traditional ideas and especially 
their attached values” (p. 181) 
 

1979 Van Maanen & Schein 
(in Cooke & Rousseau, 
1988, p. 249) 
 

“Values, beliefs, and expectations that members come to share”  

1981 Ouchi  “ Set of symbols, ceremonies, and myths that communicate the 
underlying values and beliefs of the organization to its employees” (p. 
41) 
 

1983 Uttal 
(in Cooke & Rousseau, 
1988, p. 249) 

Shared values (what is important) and beliefs (how tings work) that 
interact with an organization’s structures and control systems to produce 
behavioral norms (the way we do things around here) 
 

1985 Schein “a pattern of basic assumptions-invented, discovered, or developed by a 
given group as it learns to cope with its problems of external adaptation 
and internal integration that has worked will enough to be considered 
valid and, therefore, to be taught to new members as the correct way to 
perceive, think, and feel in relation to those problems” (p. 385)  
 

 
1986 

 
Kilmann, Saxton, & Serpa  

 
“Culture can be defined as the shared philosophies, ideologies, values, 
assumptions, beliefs, expectation, attitudes and norms that knit a 
community together” (p. 89) 
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Year Author (s) Definition 
   

1988 Cooke & Rouseau “The shared beliefs and values guiding the thinking and behavioral 
styles of members” (p. 245) 
 

1991 Pidgeon “The collection of beliefs, norms, attitudes, roles, and practices shared 
within a given social grouping” (p. 134). 
 

1998 Helmreich & Merritt  “…the values, beliefs, assumptions, rituals, symbols and behaviors that 
define a group, especially in relation to other groups or organizations” 
(p. 109) 
 

1999 Westrum & Adamski  “Culture is an ensemble of patterns of thought, feeling, and behavior that 
guide the action of the organization’s members” (p. 81) 
 

2001 Hofstede  “the collective programming of the mind; it manifests itself not only in 
values, bit in more superficial ways: in symbols, heroes, and rituals” (p. 
1). 
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APPENDIX C 

MEASURE INDICES FOR ORGANIZATIONAL CULTURE 

 
Name of Questinnaire Variables Advantages Disadvantages Reference 
Organizational Climate 
Index 
 
Author: Stern and 
Steinhoff (1970) 

Abasement-Assurance, Achievement, 
Adaptability-Defensiveness, Affiliation, 
Aggression-Blame Avoidance, Change-
Sameness, Conjunctivity-Disjunctivity, 
Counteraction, Deference-Restiveness, 
Dominance-Tolerance, Ego Achievement, 
Emotionality-Placidity, Energy-Passivity, 
Exhibitionism-Inferiority Avoidance, 
Fantasied Achievement, Harm Avoidance-
Risk Taking, Humanities-Social Science, 
Impulsiveness-Deliberation, Narcissism, 
Nurturance, Objectivity-Projectivity, 
Order-Disorder, Play-Work, Practicalness-
Impracticalness, Reflectiveness, Science, 
Sensuality-Puritanism, Sexuality-
Prudishness, Supplication-Autonomy, and 
Understanding 

• Thorough. 
• Broad range of variables. 
• Inexpensive 
 

• 60-75 minutes long. 
(waiting for paper that 
describes a shorter 
version) 

• 80-item survey. 
• Measures climate- 

does not really 
measure culture, 
rather it measures the 
perception of the 
quality of the 
organization 

Pfeiffer, J. W., 
Heslin, R., and 
Jones, J. E. 
(1976) p. 246 

Group Environment Scale  
 
Author: Moos and 
Humphrey  
 

Cohesion, Leader Support, 
Expressiveness, Independence, Task 
Orientation, Self-Discovery, Anger and 
Aggression, Order and Organization, 
Leader Control, and Innovation 

• Completion time: 10-15 
minutes 

• Inexpensive 
 

• Concerns have been 
expressed that results 
could be misleading. 

• Measures social 
climate 

Pfeiffer, J. W., 
Heslin, R., and 
Jones, J. E. 
(1976) p. 232 

Group Dimensions 
Descriptions 
Questionnaire  
 
Author: Hemphill 
(1956) 

Control, Stability, Intimacy, 
Stratification, Hedonic Tone, 
Autonomy, Potency, Viscidity, 
Permeability, Participation, 
Polarization, Flexibility, and 
Homogeneity 

• Not sure if it measures 
culture other than giving 
a general group 
description 

 Pfeiffer, J. W., 
Heslin, R., and 
Jones, J. E. 
(1976) p. 228 
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(Table continued.) 
Name Variables Advantages Disadvantages Reference 
Reactions to Group 
Situations  
 
Author: Thelen 
 

Inquiry Mode, Fight Mode, 
Pairing Mode, Dependency Mode, 
and Flight Mode 

• Indicates certain kinds of 
behavior in group settings. 

• Inexpensive 

• Give reaction to group 
situations or not individual 
situations and decisions 
resulting from group culture? 

Pfeiffer, J. W., 
Heslin, R., and 
Jones, J. E. 
(1976) p. 216 

Gordon Personal 
Inventory 
 
Author: Gordon (1969) 

Cautiousness, Original Thinking, 
Personal Relations, and Vigor 

• 10-15 minutes 
• May have some use in 

analyzing decision making 
• Inexpensive 
• Can distinguish between 

organizations 

• More of a personality test 
• Result are the self 

perceptions of the participant 
• Choice for response have 

been criticized to be too alike 
and causing confusion 

Pfeiffer, J. W., 
Heslin, R., and 
Jones, J. E. 
(1976) p. 66 

FOCUS 
 
Author: van Muijen, J. 
J., et al. (1999) 

Orientations – support, 
innovation, rules and goal 
orientation 
 
40 descriptive items (observable 
behaviors, procedures, and 
policies) 
 
35 value-characteristic items 
(perception of typically 
characteristics of the 
organization) 

• Measures organizational 
practices and characteristics 
of the organization 

• Seven of 8 scales met 
psychometric criteria 

• Developed by international 
research group 

• Value instrument 
• Shows organizational 

influences on both practices 
and values 

• Tested culture effects 
between countries. 

• Did not look at variations 
among firms within the same 
industries 

van Muijen, J. J, 
et al. (1999) 

Echelles de Culture 
Organisationnelle 
((ECO) 

Dimensions of culture – 
Recognition-support, 
commitment-solidarity, 
innovation-productivity, control, 
continuous learning 

• New Technique 
• Tested psychometric 

properties -  high variance, 
low scale overlap, consensual 
validity, and inter-
organizational discrimination 

• Sensitive to cultural variations 
among firms within the same 
industries 

• Norms instrument – but 
tested convergence with a 
values instrument 

• Paper has not yet been 
published 

• May be difficult to get 
questionnaire 

• It is not known if it has been 
validated by other 
researchers 

Delobbe, 
Haccoum, and 
Vandenberghe 
(2002) 
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(Table continued) 
Name Variables Advantages Disadvantages Reference 
Organizational Norms 
Opinionnaire 
 
Author: Mark 
Alexander 

Organizational/personal pride, 
performance/excellence, 
teamwork/communication, 
leadership/supervision, 
profitability/cost effectiveness, 
colleague/ associate relations, 
customer/client relations, 
innovativeness/creativity, 
training/development, 
candor/openness 

• Measures norms 
• Can develop an organization 

“normative profile” – states 
strengths and weaknesses 

• May need to adapt questions 
to fit a particular situation 

Pfeiffer, and 
Jones (1978) 

Team Climate 
Inventory 

Participative safety, Support for 
innovation, Vision, Task 
orientation, and Social 
desirability 

• Measures climate. 
• Acceptable reliability. 
• Predicts subsequent levels of 

team innovation. 
• Widely used. 

• Did always identify culture 
variations among groups 

Anderson, West 
(1996) 

Likert Organizational 
Profile 

Authoritative, Benevolent 
authoritative, Consultative, and 
Participative group 

• Useful for current and 
retrospective studies 

• Disadvantages 

• Moderate reliability 
• LOP scores were unrelated to 

objective measures of 
effectiveness 

• Factors were partially 
consistent over time and for 
different hierarchical levels 

Butterfield and 
Farris (1974) 

Organizational Culture 
Inventory 
 
Author:  Cooke & 
Lafferty (1989) 

Underlying dimensions: Task-
people orientation and security-
satisfaction orientation 
 
Classification of culture types: 
constructive, passive-defensive, 
and aggressive-defensive 

• Measures norms 
• High internal consistency, 

interrater agreement, test-
retest reliability, and 
construct and criterion 
validity 

• Norms related to levels of 
satisfaction and stress 

 Cooke &Szumal 
(1993) 
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(Table continued) 
Name Variables Advantages Disadvantages Reference 
Organizational Culture 
Profile 
 
Author: O.Reilly III. C. 
A., Chatman, J., and 
Caldwell, D. F. (1991) 
 
 

Assess individual preferences 
and organizational values 
 
Innovation, attention to detail, 
outcome orientation, 
aggressiveness, supportiveness, 
emphasis on rewards, team 
orientation, decisiveness 

• Organizational values  
• Assess individual preferences 

and organizational values in 
commensurate measures 

• Reasonable reliability and 
convergent-discriminant 
validity 

• Can distinguish between 
organizations 

• Difficult to distinguish 
different organizations within 
the same national culture 
from their values (Delobbe, 
Haccoun, and Vanderghe,  

• Measure cultural preferences 
in organizations 

Schneider (1990) 

Corporate Cultures 
Survey 

Respect & trust, 
Teamwork/Partnership, 
Empowerment, Coaching, 
Recognition, Communication, 
Conformance to Requirements, 
Customer Responsiveness, 
Building Growth & Profitability, 
and Adding Value 

• Measures values 
• Uses categories based on 

Deal and Kennedy  (1982) 
• 30-item 

 Glaser (1983) 

Culture Gap Survey  
 
Author: Schneider, B. 
(1990) 

Within a two-by-two framework 
(Technical/Human and Short 
Term/Long Term): Task support, 
Task innovation, Social 
relationships, and personal 
freedom. 

• Norms and patterns of 
behavior 

• More sensitive to values to 
inter-organization variations 
and learning process 

• Moderate internal consistency 
• High test-retest reliabilities 

• Consensual validity not tested 
• Scales are multidimensional 
• Not correlated with group and 

organizational moral 

Kilmann & 
Saxton (1983) 
 
Saxton (1987) 
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APPENDIX D 

CULTURE THEORIES AND DEFINITIONS IN RELATION TO THEORY OF BLIND SPOTS. 

 
Does the theory describe culture to: 

Author 
Description of  

Definitions and Functional Theories 
of Culture 

include 
cognitive 
components 

effect SA or SA 
cognitive processes 
or mechanisms 

negatively influence 
perception, decisions, 
or behavior 

effects decision 
making 

influence 
behavior or 
performance 

Lindesm
ith & 
Strauss 
(1956) 

Perception is in essence socially guided 
by culture 

Yes – 
psychological 
and mental 
processes 

Yes – SA: perception Yes – perception No Yes 

Dewey 
(1971) 

Perception is the current view of the 
environment that involves prediction of 
future events which embodies and 
cannot be separated from rules of social 
action 

Yes Yes – SA: current 
view of the 
environment 

No – does not explicitly 
mention negative 
influence 

No Yes 

Deal & 
Kennedy 
(1982) 

Culture is a function of shared values 
and beliefs of the member’s in an 
organization 

Yes – values 
and beliefs 

No Yes – some culture 
types can negatively 
affect organizational 
performance 

Yes – culture types 
affect management 
decision making 

Yes 

Perrow 
(1983) 

De Minimus explanation is when 
situation assessment is preserved by 
minimizing the importance of 
inconsistent data. 

No Yes – SA: situation 
assessment 

Yes – Perception Yes  Yes 

Kilmann
, Saxton, 
& Serpa 
(1985) 

The effect of organizational culture on 
behavior and performance depend on: 
direction (is culture inline with 
organization’s goals?), pervasiveness 
(how unified is the culture in the 
organization?), and strength (how much 
pressure does the culture exert on 
members). 

Yes – 
philosophies, 
ideologies, 
values, 
assumptions, 
beliefs, 
expectations, 
attitudes and 
norms 

Yes – Cognitive 
processes 

Yes – Behavior: certain 
psychological 
characteristics permit 
the existence of 
behavior that is 
dysfunctional…(p.8) 

Yes – Psychological 
qualities reveal a 
group’s agreement, 
implicit or explicit on 
how to approach 
decisions and 
problems (p. 5) 

Yes 
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(Table continued) 

Does the theory describe culture to: 

Author 
Description of  

Definitions and Functional Theories 
of Culture 

include 
cognitive 
components 

Effect SA or SA 
cognitive processes 
or mechanisms 

Negatively influence 
perception, decisions, 
or behavior 

Effects decision 
making 

Influence 
behavior or 
performance 

Kilmann, 
Saxton, & 
Serpa 
(1985) 

The effect of organizational culture on 
behavior and performance depend on: 
direction (is culture inline with 
organization’s goals?), pervasiveness 
(how unified is the culture in the 
organization?), and strength (how 
much pressure does the culture exert 
on members). 

Yes – 
philosophies, 
ideologies, 
values, 
assumptions, 
beliefs, 
expectations, 
attitudes and 
norms 

Yes – Cognitive 
processes 

Yes – Behavior: certain 
psychological 
characteristics permit 
the existence of 
behavior that is 
dysfunctional…(p.8) 

Yes – Psychological 
qualities reveal a 
group’s agreement, 
implicit or explicit on 
how to approach 
decisions and 
problems (p. 5) 

Yes 

Schein 
(1985) 

The element of culture is the basic set 
of assumptions.  Values and behaviors 
are manifestations of these 
assumptions. 

Yes – 
assumptions and 
values 

Yes – SA (how to 
perceive, think, and 
feel about situations) 

Yes – Perception 
“assumptions can 
distort data” (p.392) 
 
Behavior – “overt 
behavior is always 
determined both by the 
cultural predisposition 
(the assumptions, 
perceptions, thoughts, 
and feeling that are 
patterned) and by the 
situation contingencies” 
(p.396) 

No – but provides an 
implicit reference by 
refer to problem 
solving 

Yes  

Kilmann, 
Saxton, & 
Serpa 
(1986) 

“Culture can be defined as the shared 
philosophies, ideologies, values, 
assumptions, beliefs, expectation, 
attitudes and norms that knit a 
community together” (p. 89) 
 

Yes – values, 
assumptions, 
and beliefs 

No Yes - Only affect is 
addressed not direction 
of affect 

Yes - Organizational 
culture affects 
decision making 
through direction, 
pervasiveness, and 
strength 

Yes - 
Organizational 
culture affects 
performance 
through 
direction, 
pervasiveness, 
and strength 
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(Table continued.) 
Does the theory describe culture to: 

Author 
Description of  

Definitions and Functional Theories 
of Culture 

include 
cognitive 
components 

effect SA or SA 
cognitive processes 
or mechanisms 

negatively influence 
perception, decisions, 
or behavior 

effects decision 
making 

influence 
behavior or 
performance 

Ravlin & 
Meglino 
(1987) 

Values are manifestations of 
organizational culture and they 
influence “the selection and 
interpretation of external stimuli, 
thereby affecting the organization of 
behavioral choices or the formulation 
of alternative courses of action” 
(p.667) 

Yes – values Yes - SA and 
perception through 
the selection and 
interpretation of 
external stimuli 

Yes - only affect is 
addressed not direction 
of affect 

Yes – values affect 
actual decision-
making behavior 

Yes – 
indirectly 
through 
behavioral 
choices 

Cooke & 
Rouseau 
(1988) 

Culture is described in terms of 
shared beliefs and values.  They are 
believed to  influence and guide styles 
of thinking and behavior of members 
within an organization  
 

Yes – beliefs 
and values 

Yes - guides thinking Yes - some behavioral 
styles may be less 
affective in positively 
influencing 
performance 

Yes - not addressed – 
but provides implicit 
reference through 
behavior 

Yes – culture 
guides 
behavioral 
styles of its 
members 

James, 
James, & 
Ashe 
(1990) 

“it is system values that engender the 
schemas (standards) for evaluating 
environmental attributes” (p.72) 

Yes – system 
values 

Schemas and SA 
(evaluating 
environmental 
attributes) 

No No Yes 

Pidgeon 
(1991) 

“The collection of beliefs, norms, 
attitudes, roles, and practices shared 
within a given social grouping or 
population” (p. 134). 
 

Yes – beliefs, 
attitudes 

 Yes – SA (culture 
provides meaning to 
understand hazards 
of the worls) 

No - Only addresses 
cultures that are 
positively affective 

No Yes - Culture 
is observable 
through it 
behavioral 
consequences 

Semmer 
& 
Regenass 
(1995) 

Culture influences appraisal of reality 
through interpretation of reality and 
comparison of the interpretation with 
a norm resulting in an observable 
product (behavior or artifact) 

Yes - 
assumptions 

Yes - SA (appraisal 
of reality) 

No – focus is positive No – but provides 
implicit reference 
through behavior 

Yes 
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(Table continued.) 
Does the theory describe culture to: 

Author 
Description of 

 Definitions and Functional Theories 
of Culture 

include 
cognitive 
components 

Effect SA or SA 
cognitive 
processes or 
mechanisms 

Negatively influence 
perception, decisions, or 
behavior 

Effects decision 
making 

Influence 
behavior or 
performance 

Helmreich 
& Merritt 
(1998) 

“…the values, beliefs, assumptions, 
rituals, symbols and behaviors that 
define a group, especially in relation to 
other groups or organizations” (p. 109) 
 

Yes – values, 
attitudes, and 
beliefs 

No Yes - A negative affect is 
identified in the 
professional culture due 
the sense of personal 
vulnerability 

Yes - Indirectly 
association through 
the affect on norms 
that determine the 
adherence to 
regulations  

Yes – culture 
impact 
behavior 

Westrum 
& 
Adamski 
(1999) 

Culture is described as the patterns of 
thought, feeling, and behavior that 
influence the behaviors in an 
organization 

Yes – thought 
and feelings 

Yes - thoughts Yes - Positively focused 
but implies that culture 
has the potential to 
influence negative 
outcomes 

Yes - Culture affects 
choices 

Yes 

Spradley 
(2000) 

Culture is acquired knowledge that 
interpret experience and generates 
behavior 

Yes – 
perception and 
cognition 

Yes – SA 
(interpretation of 
world and 
experience) 

Yes - SA (interprets 
experience) and Behavior 

No – but provides 
implicit reference of  
behavior 

Yes 

Helmreich
, Wilhelm, 
Klinect, 
Merritt 
(2001) 

Attitudes produced by professional 
culture have implications on behavior 
and safety 

Yes  Yes - attitude Yes - behavior No – but provides 
implicit reference 
through behavior 

Yes  

Vaughan 
(2002) 

Organizational culture establishes 
preconditions of choice that affect 
interpretations and responses to the 
environment 

Yes Yes - 
interpretation of 
environment (SA) 

Yes - behavior and 
decision making 

Yes – preconditions 
of choice 

Yes 

Johnson 
(2003) 

Behavior is affected by the interaction 
of personal characteristics and 
organizational culture.  The 
organizational culture influences 
behavior through socialization 
pressures. 

Yes – social 
norms, values, 
artifacts, 
assumptions 

Not addressed Not addressed Not addressed – but 
provides reference 
through behavior 

Yes 
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(Table continued) 
Does the theory describe culture to: 

Author 
Description of 

 Definitions and Functional Theories 
of Culture 

include 
cognitive 
components 

Effect SA or SA 
cognitive 
processes or 
mechanisms 

Negatively influence 
perception, decisions, or 
behavior 

Effects decision 
making 

Influence 
behavior or 
performance 

Johnson 
(2003) 

Behavior is affected by the interaction 
of personal characteristics and 
organizational culture.  The 
organizational culture influences 
behavior through socialization 
pressures. 

Yes – social 
norms, values, 
artifacts, 
assumptions 

No No No – but provides 
reference through 
behavior 

Yes 

Adams 
(2003) 

Risk behaviors are affected by 
organizational perceptual gaps 
regarding hazard and crisis assessment 

Yes - beliefs, 
expectations, 
ideas, values, 
and attitudes 

Yes - culture 
affects perception, 
mental models, 
and SA 

Yes - perceptual gaps in 
hazard and crisis 
assessments can create 
stress and accidents 

Yes - indirectly 
implied  
through affects of 
risk behaviors 
associated with 
decisions 

Yes - Implies 
that culture 
affects risk 
behaviors 
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APPENDIX E 

VOLUNTEER AFFIDAVIT 

 
VOLUNTEER AGREEMENT AFFIDAVIT: 

ARL-HRED Local Adaptation of DA Form 5303-R.  For use of this form, see AR 70-25 or AR 40-38 
 

The proponent for this research is:  U.S. Army Research Laboratory 

Human Research and Engineering 
Directorate 

Aberdeen Proving Ground, MD 21005 
  

Authority: 1-1087 Privacy Act of 1974, 10 USC 3013, 44 USC 3101, and 10 USC 107

Principal purpose: gram.  To document voluntary participation in the Research pro

Routine Uses: 

N) and 
om the 

rting of 
ederal, 

by law. 

The Personal Identification Number (serial number (SN) or social security number (SS
home address will be used for identification and locating purposes.  Information derived fr
project will be used for documentation, resolution of injury claims, and mandatory repo
certain medical conditions as required by law.  Information may also be furnished to F
State, and local agencies when required 

Disclosure:  your 
untary 

ection. 

The furnishing of your personal identification number and home address is mandatory and 
necessary to provide identification and to contact you if future information indicates that
health may be adversely affected.  Failure to provide the information may preclude your vol
participation in this data coll

 
Part A  •  Volunteer agreement affidavit for subjects in approved Department of Army research projects 

Note: Volunteers are authorized all necessary medical care for injury or disease that occurred because of 
 participation in this project under the provisions of AR 40-38 and AR 70-25. 

 

Title of Research Project: 

Knowledge Acquisition and the Impact of Organizational Culture on 
Situation Awareness and Decision Making in a Peacekeeping Synthetic 
Task Environment  
 

Human Use Protocol Log 
Number:  

Principal Investigator(s): Dr. Elizabeth K. Bowman, ARL, HRED 
Aberdeen Proving Ground, MD 21005 

Phone:  410-278-5924 
E-Mail: ebowman@arl.army.mil

Associate Investigator(s) Angela Sandoval 
Texas Tech University 

 
 

Location of Research: Command and General Staff College, Fort Leavenworth KS 
Dates of Participation: 20-21 November 2003 (consent form not valid after 11/19/2004) 

 

I do hereby volunteer to participate in the research project described in the table above.  I have 
full capacity to consent and have attained my 18th birthday.  The implications of my voluntary 
participation, duration, and purpose of the research project, the methods and means by which it is 
to be conducted, and the inconveniences and hazards that may reasonably be expected have been 
explained to me.  I have been given an opportunity to ask questions concerning this research 
project.  Any such questions were answered to my full and complete satisfaction.  Should any 

mailto:ebowman@arl.army.mil
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further questions arise concerning my rights or project related injury, I may contact the ARL-
HRED Human Use Committee Chairperson at Aberdeen Proving Ground, Maryland, USA 
by telephone at 410-278-0612 or DSN 298-0612.  I understand that any published data will not 
reveal my identity.  If I choose not to participate, or later wish to withdraw from any portion of 
it, I may do so without penalty.  I understand that U.S. military personnel are not subject to 
punishment under the Uniform Code of Military Justice for choosing not to take part as human 
volunteers and that no administrative sanctions can be given me for choosing not to participate.  I 
may at any time during the course of the project revoke my consent and withdraw without 
penalty or loss of benefits.  However, I may be required (military volunteer) or requested 
(civilian volunteer) to undergo certain examinations if, in the opinion of an attending physician, 
such examinations are necessary for my health and well being.  

 

Part B  •  To be completed by the Principal Investigator 
 

 

Purpose of the Project 
 
The purpose of this project is to determine the effectiveness of a computer based training tool to teach knowledge 
and skills needed in peacekeeping operations.  The project also will attempt to determine if organizational culture 
creates blind spots in situation awareness and decision making. 
 

Procedures  
 
Volunteers will be asked to complete surveys to obtain demographic information and to determine pre-existing 
knowledge of peacekeeping prior to the intervention of the training tool.  Volunteers will also be asked to complete 
an organizational culture inventory.  During the use of the training tool, participants will be asked to answer 
situation awareness and decision making questions in order for researchers to understand participant learning 
progress.  At the conclusion of the session, volunteers will be asked to complete a usability questionnaire related to 
their opinion of how useful the tool was for the intended training purposes.    
 

Benefits 
 
You will receive no benefits from participating in the project, other than the personal satisfaction of supporting the 
effort to improve soldier readiness to perform in a peacekeeping mission.  This project has significant potential 
benefits for the continuing operations in Afghanistan,  Bosnia and Kosovo and the current peace enforcement 
operation in Irag.   

 

Risks 

 

This project has been identified as having minimal risk to participants.  

 

Confidentiality 

 

All data and information obtained about you will be considered privileged and held in confidence.  Complete 
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confidentiality cannot be promised, particularly if you are a military service member, because information bearing 
on your health may be required to be reported to appropriate medical or command authorities.  In addition, 
applicable regulations note the possibility that the U.S. Army Medical Research and Materiel Command (MRMC-
RCQ) officials may inspect the records. 
 

Disposition of Volunteer Agreement Affidavit 
 

Each volunteer participant will receive a copy of this Affidavit.  The Principal Investigator will retain the original, 
signed Volunteer Agreement Affidavit and will forward a photocopy of it to the Chair of the Human Use Committee 
after the data collection.  
 
 
 
Your signature below indicates that you: (1) are at least 18 years of age, (2) have read the information on this 
form, (3) have been given the opportunity to ask questions and they have been answered to your satisfaction, 

and (4) have decided to participate based on the information provided on this form. 
 

Printed Name Of Volunteer (First, MI., Last) 
 
 
 

Identification Number 
 (SN or SSN) 

 
 

Date Of Birth 
(Month, Day, Year) 

 
 
 

Permanent Address Of Volunteer 
 
 

Today’s Date 
(Month, Day, Year) 

 
 
 

Signature Of Volunteer 

Signature Of Administrator 
 
 
 
 

Contacts for Additional Assistance 
If you have questions concerning your rights about a project-related injury, or if you have any complaints about your 
treatment while participating in this project, you should contact: 

 
Chair, Human Use Committee OR Office of the Chief Counsel 
U.S. Army Research Laboratory  U.S. Army Research Laboratory 
Human Research and Engineering Directorate  2800 Powder Mill Road 
Aberdeen Proving Ground, MD 21005  Adelphi, MD 20783-1197 
(410) 278-0612 or (DSN) 298-0612  (301) 394-1070 or (DSN) 290-1070 
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APPENDIX F 

DEMOGRAPHIC SURVEYS 

 
Dempgraphic Survey – Leavenworth 

 
To assist us in compiling our data, we need to know a little about your military 
background.  Please answer the following questions in the space provided.  
When giving times, please round to the nearest whole year or month. 

 
Rank  
Gender  
Service  
Age  
Years of active duty military experience       
Years of command experience       
Years of staff experience      
Years of combat experience   
Years of SASO experience  
If you have SASO experience, please indicate your 
tours of duty 

 

In how many Combat Training Center (CTC) rotations 
have you participated as a member of a unit? 

 

How many months of experience do you have as a 
CTC or BCTP Observer/Controller? 

 

 



  
      
      

145

Demographic Survey – West Point 
 

To assist us in analyzing our data, we would like to ask you some questions 
about your background.  Please answer the following questions in the space 
provided.   
 
Please circle appropriate response. 
 
1. Academy class:     Freshman      Sophomore      Junior        Senior 
2. Gender       Male       Female 
3. Age __________ 
4. Does anyone in your immediate family have military experience?   Yes    No  

(If no, proceed to question 6) 
5. For family members who had, or currently have, military experience, please 

specify below:  
 

Relationship  Branch of 
Service 

Enlisted or 
Officer 

Years of Service 

    
    
    
    
    

 
6.  Are you the first person in your family to attend West Point?  Yes   No 
 
7. If no, how many people in your family have attended West Point?  _______ 
 
8.  Have any members of your family attended other Service academies?  Yes   
No 
 
9.  If so, which academies?  Navy _____  Air Force ______ Coast Guard ______  
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Demographic Survey - TTU 
 
To assist us in analyzing our data, we would like to ask you some questions 
about your background.  Please answer the following questions in the space 
provided.   
 
Please circle appropriate response. 
 
1. Academic class:     Freshman      Sophomore      Junior        Senior 
 
2. Sex:       Male       Female 
 
3. Age: __________ 
 
4. Does anyone in your immediate family have military experience?   Yes    No  

(If no, proceed to question 6) 
 
 
5. For family members who had, or currently have, military experience, please 

specify below:  
 

Relationship Branch of 
Service 

Enlisted or 
Officer 

Years of Service 

    
    
    
    
    

 
6.  How many semesters have you been enrolled at this university?  
________________ 
 
 
 

 



APPENDIX G 
 

Organizational Culture Inventory 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Due to copyright aggreement this questionnaire will not be displayed here.  
A sample copy may be obtained from Human Synergistics International at: 
http://www.humansyn.co.uk/contact_us/index.html 
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APPENDIX H 

GOAL-DIRECTED TASK ANALYSIS FOR SASOS 
 
 
Main Goal: 
 

Dampen political violence, reduce intensity of conflict and establish an 
environment of security conducive to settlement through political, economic, 
and informational means. 
 
 

Sub-Goal 1: 
 

Sub-Goal 2: 

1) Meet immediate needs of designated 
groups  and transfer responsibility quickly 
and efficiently to appropriate civilian 
authorities. 

2)  Influence political and civil environment, 
facilitate diplomacy, and interrupt specified 
illegal activities. 

• Save lives 
• Reduce suffering 
• Recover essential infrastructure 
• Improve quality of life 
• Restore situations to normal 

• Maintain or restore order 
• Enforce agreements and policies 
• Stabilize a restless area 

o Provide humanitarian 
assistance  

o Provide environmental 
assistance 

 
 

o Deter or thwart aggression 
o Reassure allies, friendly 

governments, and agencies 
o Encourage a weak or faltering 

government 
o Secure support in unstable areas 

  
 

Decisions Required  to MeetSub-Goal 1 and Sub-Goal 2: 
  

• Determine intelligence gaps  
• Obtain missing information  
• Identify critical situations  
• Determine requirements of situation  
• Review available assets  
• Determine operation method  
• Obtain permission to execute  
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SA Requirements for Decisions in SASOs 
 

Decisions: SA Requirements for 
Sub-Goal 1: 

SA Requirements for 
Sub-Goal 2: 

Determine intelligence 
gaps 

• Specified information 
• Implied information 
• Essential missing information 

 

• Specified information 
• Implied information 
• Essential missing information 

Obtain missing 
information 

• Source of information 
• Possible sources of 

information 
• Means of contact 

 

• Source of information 
• Possible sources of 

information 
• Means of contact 

Identify critical 
situations 

• Deaths, injuries, illness, and 
suffering 

• Potential for deaths, injuries, 
illness, and suffering 

• Urgency of time 
• Available time allocation 
 

• Deaths, injuries, illness, and 
suffering 

• Potential for deaths, injuries, 
illness, and suffering 

• Illegal activity 
• Potential for illegal activity 
• Acts of political unrest 
• Act of potential political unrest 
• Urgency of time 
• Available time allocation 

 
Determine 
requirements of 
situation 

• Sources of relief 
 

• Sources available to influence, 
facilitate, or interrupt activities 

Review available 
assets 

• Organizations and units 
needed 

• Organization responsibilities 
• Organizations and units 

available 
 

• Organizations and units 
needed 

• Organization responsibilities 
• Organizations and units 

available 

Determine operation 
method 
 

• Constraints 
• Methods options 
• Method feasibility 

• Constraints 
• Methods options 
• Method feasibility 
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APPENDIX I 

SA AND DECISION MAKING QUERIES
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Session 1 
 
The following two questions address all the situations presented in this first session.  
Answer each question by placing a check next to the answer that you believe is most 
correct.  Please only mark one answer to each question. 
1. Which situation are you most 
concerned about right now? 
 

____Student gatherings 
____Albanian refugees 
____Vandalized Civil-Military Cooperation 
Center (CIMIC) house 
____Acts of violence by Bosnian-Serb 
nationalists 
____Other 
 

2. Which are you least concerned about 
right now? 

____Student gatherings 
____Albanian refugees 
____Vandalized Civil-Military Cooperation 
Center (CIMIC) house 
____Acts of violence by Bosnian-Serb 
nationalists 
____Other 
 

 
These questions only address the Albanian refugee situation.  Answer each question by 
placing a check next to the answer that you believe is most correct.  Please only mark 
one answer to each question. 
3. Estimate the time needed to resolve 
the Albanian refugee situation. 
 

____Within 24 hours 
____1 – 7 days 
____1 – 4 weeks 
____1 – 6 months 
____6 months –  1 year 
____1 year or more 
 

4. What other information is needed 
regarding the Albanian refugee problem? 
 
If no additional information is needed 
skip to the next question. 

 
 

5. In regards to the Albanian refugees, 
estimate the severity of detrimental 
effects that may occur in the next 2 days 
if no action is taken. 
 

____Extreme severity 
 
____High severity 
____Medium severity 
____Low severity 
____No severity 
 

6. Which is the most immediate decision 
the Division needs to make to address 
the Albanian refugees? 

____Increase presence of the Stabilization 
Force (SFOR) 
____Gather more information 
____Provide immediate aide 
____Move refugees to a less hostile area 
____Slow down the flow of refugees 
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Session 2 
 

The following two questions address all the situations presented in this session.  Answer 
each question by placing a check next to the answer that you believe is most correct.  
Please only mark one answer to each question. 
1. Which situation are you most 
concerned about right now? 
 

____Threats against the Stabilization Force 
(SFOR) 
____Overflowing sewage system 
____Death of the injured bystander 
____Other 
 

2. Which are you least concerned about 
right now? 

____Threats against the Stabilization Force 
(SFOR) 
____Overflowing sewage system 
____Death of the injured bystander 
____Other 
 

 
These questions only address the sewage situation.  Answer each question by placing a 
check next to the answer that you believe is most correct.  Please only mark one answer 
to each question. 

 
3. Estimate the time needed to resolve 
the sewage situation. 
 

____Within 24 hours 
____1 – 7 days 
____1 – 4 weeks 
____1 – 6 months 
____6 months –  1 year 
____1 year or more 

 
4. List any additional information needed 
to address the request to fix the sewage 
problem. 
 
If no additional information is needed skip 
to the next question. 

 

5. In regards to the request to fix the 
sewage problem, estimate the severity of 
detrimental effects that may occur in the 
next 2 days if no action is taken: 

____Extreme severity 
____High severity 
____Medium severity 
____Low severity 
____No severity 

 
6. Which is the most immediate decision 
that the Division needs to make regarding 
the request to fix sewage? 

____Increase force protection level 
____Provide aid and assistance and try to find 
someone to fix the problem 
____Let local authorities and police take action 
____Gather more information regarding the 
situation 
____Wait to see what events occur to make sure 
action is needed 
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Situation 3 
 

The following two questions address all the situations presented in this session.  Answer 
each question by placing a check next to the answer that you believe is most correct.  
Please only mark one answer to each question. 
1. Which situation are you most 
concerned about right now? 
 

____Specific threats against the Stabilization 
Force (SFOR) 
____Request to fix sewage 
____Death of injured bystander 
____Other 

2. Which are you least concerned about 
right now? 

____Specific threats against the Stabilization 
Force (SFOR) 
____Request to fix sewage 
____Death of injured bystander 
____Other 

 
These questions only address the threats against the Stabilization Force.  Answer each 
question by placing a check next to the answer that you believe is most correct.  Please 
only mark one answer to each question. 
3. Estimate the time needed to 
resolve the situation of threats 
against SFOR forces. 
 

____Within 24 hours 
____1 – 7 days 
____1 – 4 weeks 
____1 – 6 months 
____6 months –  1 year 
____1 year or more 

4. List any additional information 
needed to address the threats 
against SFOR forces in Milici and 
Bratunac?  
 
If no additional information is 
needed skip to the next question. 
 
 

 

5. In regards to the threats against 
SFOR, estimate the severity of 
detrimental effects that may occur in 
the next 2 days if no action is taken. 

____Extreme severity 
____High severity 
____Medium severity 
____Low severity 
____No severity 

6.  Which is the most immediate 
decision needed that the Division 
needs to make to address the 
threats against  SFOR forces? 

____Increase force protection (ForPro) level and 
inform all operation personnel 
____Put special operations (ops) people in area to 
counter the attack to discourage threats 
____Send task force personnel out to do one-on-one 
bilateral negotiations (bilats) to diffuse specific 
situations or influence individuals 
____Gather more information regarding the situation 
____Wait to see what events occur to make sure 
action is needed 
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Session 4 
 

The following two questions address all the situations presented in this session.  Answer 
each question by placing a check next to the answer that you believe is most correct.  
Please only mark one answer to each question. 
1. Which situation are you most 
concerned about right now? 
 

____Vehicle with weapons 
____Sewage problem 
____SFOR involvement in deaths 
____Student gathering 
____Other 
 

2. Which are you least concerned about 
right now? 

____Vehicle with weapons 
____Sewage problem 
____SFOR involvement in deaths 
____Student gathering 
____Other 
 

 
These questions only address the students gathering.  Answer each question by placing 
a check next to the answer that you believe is most correct.  Please only mark one 
answer to each question. 
3. Estimate the time needed to 
resolve the situation with 
student gatherings if problems 
were to occur. 

____Within 24 hours 
____1 – 7 days 
____1 – 4 weeks 
____1 – 6 months 
____6 months –  1 year 
____1 year or more 
 

4. List any additional 
information needed to address 
the students gathering in the 
park. 
 
If no additional information is 
needed skip to the next 
question. 

 
 

 

5. In regards to the students 
gathering, estimate the severity 
of detrimental effects that may 
occur within the next 2 days if 
no action is taken. 

____Extreme severity 
____High severity 
____Medium severity 
____Low severity 
____No severity 

 
6. Which is the most immediate 
decision that the Division needs 
to make regarding the students 
gathering? 

____Increase presence of Stabilization Force (SFOR) 
____Gather more information 
____Wait to see what events occur to make sure action is 
needed 
____Physically disrupt the gatherings 
____Inform students that they need to disrupt their 
gatherings 
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