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The Research and Technology
Organisation (RTO) of NATO

RTO is the single focus in NATO for Defence Research and Technology activities. Its mission is to conduct and promote
co-operative research and information exchange. The objective is to support the development and effective use of
national defence research and technology and to meet the military needs of the Alliance, to maintain a technological
lead, and to provide advice to NATO and national decision makers. The RTO performs its mission with the support of an
extensive network of national experts. It also ensures effective co-ordination with other NATO bodies involved in R&T
activities.

RTO reports both to the Military Committee of NATO and to the Conference of National Armament Directors.
It comprises a Research and Technology Board (RTB) as the highest level of national representation and the Research
and Technology Agency (RTA), a dedicated staff with its headquarters in Neuilly, near Paris, France. In order to
facilitate contacts with the military users and other NATO activities, a small part of the RTA staff is located in NATO
Headquarters in Brussels. The Brussels staff also co-ordinates RTO’s co-operation with nations in Middle and Eastern
Europe, to which RTO attaches particular importance especially as working together in the field of research is one of the
more promising areas of co-operation.

The total spectrum of R&T activities is covered by the following 7 bodies:

o AVT Applied Vehicle Technology Panel

¢ HFM  Human Factors and Medicine Panel

e IST Information Systems Technology Panel

¢ NMSG NATO Modelling and Simulation Group

e SAS System Analysis and Studies Panel

e SCI Systems Concepts and Integration Panel

o SET Sensors and Electronics Technology Panel
These bodies are made up of national representatives as well as generally recognised ‘world class’ scientists. They also
provide a communication link to military users and other NATO bodies. RTO’s scientific and technological work is
carried out by Technical Teams, created for specific activities and with a specific duration. Such Technical Teams can

organise workshops, symposia, field trials, lecture series and training courses. An important function of these Technical
Teams is to ensure the continuity of the expert networks.

RTO builds upon earlier co-operation in defence research and technology as set-up under the Advisory Group for
Aerospace Research and Development (AGARD) and the Defence Research Group (DRG). AGARD and the DRG share
common roots in that they were both established at the initiative of Dr Theodore von Kéarman, a leading aerospace
scientist, who early on recognised the importance of scientific support for the Allied Armed Forces. RTO is capitalising
on these common roots in order to provide the Alliance and the NATO nations with a strong scientific and technological
basis that will guarantee a solid base for the future.
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Products

GLOBESMART® COMMANDER CULTURAL AWARENESS TRAINING TOOL

The primary deliverable to NATO Allied Command Transformation was the GlobeSmart® Commander
Cultural Awareness training tool. This computer based training was designed to provide operational-level
military personnel with the necessary skills to adapt, as needed, to cultural influences on communication,
coordination, support behaviour and other teamwork functions. GlobeSmart® Commander features learning
modules that not only raise one’s awareness of culturally-based cognitive differences in thought and
behaviour, it also provides concrete, relevant scenario-based training on how one can proactively adapt their
behaviour, as necessary, to improve team performance. The training will enable officers to navigate the
challenges of culture during information exchange involving team tasks, goals and mission, response
sequencing, time and position coordination, load balancing, matching resources to task requirements,
adjusting activities in response to errors and omissions, and general activity monitoring.

This high-quality, low-tech training has been transitioned to multiple military entities and institutions,
including ACT in the Fall 2007, where training and documentation was delivered to Brigadier General Ernst

Otto Berk. Other transitions include the U.K. Ministry of Defence Human Systems Group, Bulgaria Defense
Advanced Research Institute at the Rakovski Defense and Staff College, U.S. Military Transition Team
Training Center, U.S. Army Knowledge On-line, U.S. Military Academy at West Point, U.S. Air War College

for Strategy and Technology, U.S. Marine Academy, U.S. Naval Post Graduate School, and U.S. Naval
Health Research Center. Future plans include demonstrating GlobeSmart™ Commander at NATO headquarters

in Brussels (Fall 2008) and the NATO School at Oberammergau, Germany (Fall 2008). See Chapter 5 for
details.

NATO RTO HFM RSY 142 INTERNATIONAL RESEARCH SYMPOSIUM

The primary deliverable to NATO Research and Technology Organization (RTO) Human Factors and
Medicine (HFM) Panel was the HFM RSY 142 international research symposium, titled Adaptability in
Coalition Teamwork. Details are summarized (and reported as a RTO publication) in the symposium’s
Technical Evaluator’s Report (TER), submitted by Dr. Joseph Soeters, Professor of Organization and Social
Studies, Netherlands Defence Academy, Tilburg University.

“In the HFM-142 symposium a total of 23 papers were given, in addition to four poster presentations,
one featured speaker (Ms. Gail McGinn, U.S. Deputy Under Secretary of Defense for Plans) and two
keynote addresses (Major General Ton van Loon, Chief of Staff, Allied Land Component Command
HQ, Heidelberg, NLD) and Dr. Megan Thomspon (Defence Scientist, Canadian Defence Research
and Development). The first speaker provided an overview of the policies of the Pentagon that were
developed to improve the knowledge of relevant, strategic languages among U.S. military service
personnel. Major General van Loon’s address revolved around practical, operational experiences and
the ‘lessons learned’ of a commander of the ISAF multinational coalition in Southern Afghanistan,
whereas the Dr. Thompson’s address related to academic insights with respect to differences in
personality traits of individuals.

The papers were organized into two tracks, one on Culture (chaired by Dr. David Matsumoto,
Professor at San Francisco State University USA; Director and CEO The Ekman Group Research

Xii RTO-TR-HFM-138
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Division) and the other on Teams (chaired by Dr. Peter Essens, Chief Scientist Human in Command,
TNO Defence, Security and Safety, NLD; HFM-142 Program Committee). Two internationally
acclaimed scholars in the field of international management were present and participated in an
expert’s panel discussion at the end of the symposium. They were Dr. David Matsumoto (editor of the
International Journal of Cross-Cultural Psychology;) and Dr. Mansour Javidan (co-author of the
famous GLOBE study; Professor and Director The Garvin Center for Cultures & Languages of
International Management, USA . Also participating on the expert’s panel were Dr. Linda Pierce
(Chief, Organizational Performance Unit, U.S. Army Research Institute), Dr. Winston Sieck
(Principal Scientist, Applied Research Associates, USA) Ms. Anne Lise Bjornstad (Researcher,
Norwegian Defence Research Institute, NOR), and Dr. Peter Essens.

The research symposium on ‘Adaptability in Coalition Teamwork’ in Copenhagen intended to study
the theme as mentioned above. The main results of the more than 35 theoretical and research papers
were as follows:

» Training tools (games, simulations) really work and seem to be effective in dealing with cultural
diversity in coalition teamwork, at least to some extent;

» Tested in different national teams, different responses to stimuli emerged in terms of performance
but also in terms of goal setting and problem solution;

* Confirming previous studies in the civilian sector, differences evolved between national groups
and multinational groups; these differences relate to trust, flexibility and performance;

* Training with role playing seems to work really well in developing cultural skills among
servicemen;

*  Feedback information on team morale and performance during operations is an instrument that is
highly valued by commanders in the field;

» Differences in language proficiency in English confound research output as much as they do in
everyday operational life.

Overall, these results have underlined the importance of the theme and they have indicated a number
of ways of dealing with the issues at stake. These results may lead to basic insights on how to deal
with training and selecting military people in order to perform successfully in multinational teams.
This work, however, cannot be considered to be complete or finished. A number of challenges ahead
have been formulated that will induce more researchers from more member nations to participate in
future studies in this area. These studies need to be conducted closer to the field of operations, and in
closer connection with ‘reflective’, experienced commanders.”

The symposium was delivered 21-23 April 2008 in Copenhagen Denmark, chaired by Dr. Janet Sutton (U.S.
Air Force Research Laboratory). See Chapter 6 for details.

ORGANIZATIONAL QUESTIONNAIRE

Significant contributions were made to the enhancement of a questionnaire being developed at the Norwegian
Defence Research Establishment (FFI) to assess organizational and group processes, information sharing,
decision making, language, group goals/process, social identify, and culture was enhanced. Recognized by
exercise planners as one of the best survey instruments available for assessing factors that could contribute to
organizational effectiveness in military operations, this questionnaire was implemented in the five-nation
Multinational Experiment series (e.g., MNE4 and MNES). See Chapter 3 for details.
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ORGANIZATION

CULTURAL ADAPTABILITY MODEL

A relational model of Cultural Adaptability, based on an examination of specific traits, characteristics, and
cognitive styles that may be exhibited in individuals who adapt easily in multicultural environments, was
empirically developed and validated. This model was the first step toward developing a predictive model of
Cultural Adaptability that can be used to inform personnel selection, training requirements, and collaborative
system design. Significant follow-on research was initiated by the Swedish Defence Research Agency (FOI),
funded by the U.S. Air Force Office of Scientific Research European Office of Research and Development, to
experimentally determine causality for a subset of model variables. See Chapter 4 for details.

MULTICULTURAL, DISTRIBUTED TEAM EXPERIMENT

A seminal research study, titled ‘Leader and Team Adaptability in Multinational Coalitions (LTAMC)’
established a baseline from which the international research community can explore mediating effects of
culture on team process and outcomes. This study was the first large-scale (56 four-person teams of military
officers, 224 participants total), five-nation distributed team experiment, using gaming technology to
investigate information sharing, situation awareness, and team performance on culturally homogeneous and
culturally heterogeneous military teams. See Chapter 2 for details.

PRESENTATIONS AND PUBLICATIONS (AS OF SEPTEMBER 2008)

The following publications were generated as a product of the combined NATO ACT CD&E — RTO HFM
RTG 138 program of research as of September 2008:

1. Bjornstad, A. L. (2005). Part I: Allied Warrior 2004 — Pilot study and analysis of cross-cultural
organizational issues. FFI/RAPPORT-2005/01709.

2. Bjornstad, A. L. (2006). Part II: Allied Warrior 2004 - Pilot study and analysis of cross-cultural
organizational issues. FFI/RAPPORT-2006/00112.

3. Bjernstad, A. L. (2008, Apr). Organization, culture and group processes in operational and simulated
environments (MP-HFM-142-12). In J. L. Sutton’s (Chair) Adaptability in Coalition Teamwork.
Symposium conducted at the NATO RTO HFM RSY 142, Copenhagen, Denmark.

4. Burke, C. S., Klein, C., Christin L. Upshaw, C. L., Salas, E., Johnston, J. H., Sutton, J. L., Pierce, L. &
Ungvarski, D. (2008, Apr) Examining Teamwork Dimensions in a Coalition Environment: Perspectives
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Adaptability in Coalition Teamwork
(RTO-TR-HFM-138)

Executive Summary

NATO Research and Technology Organization (RTO) Human Factors and Medicine (HFM) Panel partnered
with NATO Allied Command Transformation (ACT) Futures and Engagement Concept Development and
Experimentation (CD&E) to conduct research aimed at improving the ability of officers to understand and
adapt to culturally-based behavioural differences that impact multicultural teamwork at the operational level.
The combined effort was reported as a project titled Leader and Team Adaptability in Multinational
Coalitions (LTAMC) for ACT and titled Adaptability in Coalition Teamwork for RTO, first as HFM ET/049
and then as HFM RTG/138 (2005 — 2008). Participating on this project were national defence laboratories
and research institutions representing (in alphabetical order) Bulgaria, Canada, Netherlands, Norway,
Sweden, and the United States (Chair), with the UK participating as an observer. Collaborative national
laboratory experiments were conducted using a role-play game specifically designed for the project.
Questionnaires, interviews, and observations were conducted at NATO Command Post Exercises, Joint Task
Force and Joint Force HQs, and at Allied Command Transformation HQ.

The highly productive Task Group significantly contributed to the body of knowledge in the domain of
multicultural teamwork, as follows: First, a seminal research study of 56 four-person teams across five
nations established a baseline from which the international research community can explore mediating
effects of culture on team process and outcomes (Chapter 2). Second, substantial contributions were made
to the enhancement of a questionnaire being developed at the Norwegian Defence Research Establishment
(FFI) to assess organizational and group processes, information sharing, decision making, language, group
goals/process, social identity, and culture (Chapter 3). Third, a relational model of Cultural Adaptability
was empirically developed and validated (Chapter 4). This model was the first step toward developing a
predictive model of Cultural Adaptability that can be used to inform personnel selection, training
requirements, and collaborative system design. Fourth, research findings significantly contributed to
content development of a computer-based cultural adaptability training tool, GlobeSmart® Commander,
designed to enable military personnel to navigate the challenges of culture during information exchange
involving team tasks, goals and mission, response sequencing, time and position coordination, load
balancing, matching resources to task requirements, adjusting activities in response to errors and
omissions, and general activity monitoring (Chapter 5). Fifth, a research symposium HFM RSY/142 was
held 21-23 April 2008 in Copenhagen, Denmark, where internationally recognized scholars, scientists, and
business managers participated in two themed tracks, Culture and Teams, that identified key findings of
theoretical and research papers, guest speakers, and panel lists (see Chapter 6). Finally, Task Group
members had produced 11 papers when the project completed in 2008.

Insights from the HFM RTG/138 Adaptability in Coalition Teamwork effort must be leveraged to help
guide increased organizational effectiveness in multinational military HQs. Professor Joseph Soeters,
Technical Evaluator of HFM RSY/142, advised “These studies need to be conducted closer to the field of
operations, and in closer connection with ‘reflective’, experienced commanders”. To that end, a transition
plan was implemented with the establishment of HFM ET/049, titled “Improving Organizational
Effectiveness in Coalition Operations”, chaired by Capt. (BUL-N) Dr. Yantsislav Yanakiev.
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Adaptabilité dans le travail d’équipe en coalition
(RTO-TR-HFM-138)

Synthese

La Commission sur les facteurs humains et la médecine (HFM) de I’Organisation pour la recherche et la
technologie (RTO) de I’OTAN s’est associée au Commandement allié Transformation (ACT) de I’OTAN,
branche Futurs et engagement, élaboration et expérimentation de concepts (CDE), pour mener des
recherches visant a améliorer la capacité des officiers a comprendre et s’adapter aux différences culturelles
de comportement qui rejaillissent sur le travail d’équipe multiculturel au niveau opérationnel. Les travaux
combinés ont été relatés en tant que projet intitulé Leader and Team Adaptability in Multinational Coalitions
(LTAMC) (Adaptabilité des chefs et des équipes dans les coalitions multinationales) pour I’ACT et intitulé
Adaptability in Coalition Teamwork (Adaptabilité dans le travail d’équipe en coalition) pour la RTO,
tout d’abord sous la référence HFM ET/049, puis sous la référence HFM RTG/138 (2005 — 2008).
Ont participé a ce projet des laboratoires nationaux de la défense et des établissements de recherche
représentant, par ordre alphabétique, la Bulgarie, le Canada, les Etats-Unis (président), la Norvége, les Pays-
Bas et la Suéde, le Royaume-Uni participant en tant qu’observateur. Les laboratoires nationaux ont mené des
expérimentations en collaboration a I’aide d’un jeu de role spécifiquement congu pour le projet.
Les questionnaires, entretiens et observations ont été remplis et menés dans les quartiers généraux du groupe
de forces interarmées et des forces interarmées, et au cours des exercices de Postes de commandement de
I’OTAN, ainsi qu’au quartier général du Commandement allié pour la Transformation.

Trés productif, le groupe de travail a contribué de maniére significative au corpus de connaissances dans le
domaine du travail en équipe multiculturelle, comme indiqué ci-dessous. Premierement, I’étude
fondamentale de 56 équipes de quatre personnes dans cing pays a établi une base de référence a partir de
laquelle la communauté internationale des chercheurs peut étudier les effets médiateurs de la culture sur le
processus et les résultats des équipes (chapitre 2). Deuxiémement, des contributions importantes ont participé
a I’amélioration d’un questionnaire élaboré par I’Institut norvégien de recherche sur la défense (FFI),
qui vise a évaluer les processus de groupe et d’organisation, le partage des informations, la prise de décision,
la langue, les objectifs / le processus du groupe, I’identité sociale et la culture (chapitre 3). Troisiemement,
un modele relationnel d’adaptabilité culturelle a été développé empiriquement et validé (chapitre 4).
Ce modéle était la premiére étape vers le développement d’un modéle prédictif d’adaptabilité culturelle
pouvant apporter des informations pour la sélection du personnel, les besoins de formation et la conception
du systeme collaboratif. Quatriemement, les résultats des recherches ont contribué grandement a
I’élaboration d’un outil informatique de formation a I’adaptabilité culturelle, GlobeSmart® Commander,
congu pour permettre au personnel militaire d’explorer les défis de la culture pendant I’échange
d’informations, notamment les taches de groupe, les objectifs et la mission, le séquencement de la réponse,
la coordination du temps et de la position, I’équilibrage des charges, I’adaptation des ressources aux besoins
de la tache, I’ajustement des activités en réaction aux erreurs et omissions et la surveillance générale de
I’activité (chapitre 5). Cinquiémement, un colloque de recherche HFM RSY/142 a eu lieu du 21 au 23 avril
2008 a Copenhague, au Danemark, auquel des universitaires, scientifiques et chefs d’entreprise de
renommeée internationale ont participé a deux réflexions thématiques, sur la Culture et les Equipes, et qui a
permis d’identifier les points essentiels issus des travaux théoriques et de recherche, des intervenants invités
et des membres de la commission (voir chapitre 6). Enfin, les membres du groupe de travail avaient redigé
onze articles a la fin du projet, en 2008.

Les éclairages des travaux du HFM RTG/138 Adaptability in Coalition Teamwork doivent étre exploités
pour favoriser le renforcement de I’efficacité organisationnelle dans les quartiers généraux multinationaux.
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Le professeur Joseph Soeters, évaluateur technique du HFM RSY/142, a indiqué : « Ces études doivent
étre menées plus prés des opérations sur le terrain et en liaison plus étroite avec des commandants
expérimenteés et réfléchis ». Dans ce but, un plan de transition a été mis en ceuvre, avec I’établissement du
HFM ET/049, intitulé « Improving Organizational Effectiveness in Coalition Operations (Amélioration de
I’efficacité organisationnelle dans les opérations de coalition) », présidé par le capitaine (BUL-N)
Yantsislav Yanakiev.
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Chapter 1 - INTRODUCTION

1.1 ORIGIN OF ACTIVITY

The United States Army Research Laboratory Human Research and Engineering Directorate proposed a
program of research to NATO Allied Command Transformation (ACT) Futures and Engagement Concept
Development and Experimentation (CD&E) aimed at improving the ability of NATO officers to understand —
and behaviourally adapt to - culturally based behavioural differences that impact multicultural teamwork. The
concept was approved as an ACT CD&E project in December 2003 with the title “Leader and Team
Adaptability in Multinational Coalitions (LTAMC).” Shortly thereafter, the NATO Research and
Technology Organization (RTO) Human Factors and Medicine (HFM) Panel approved an exploratory team,
HFM ET 049 titled “Adaptability in Coalition Teamwork,” to support the CD&E effort. In September 2005,
HFM ET 049 transitioned to a fully functional Research Task Group (RTG), HFM RTG 138.” Since its
inception, the combined ACT CD&E LTAMC — RTO HFM RTG 138 project has been chaired by Dr. Janet
Sutton, (2006 — present, U.S. Air Force Research Laboratory; 2002-2006, U.S. Army Research Laboratory).

The combined effort followed the CD&E process and was reported as a project for both the ACT and RTO.
The project was unique in that, in addition to delivering a cultural awareness training tool as a CD&E product
and an international research symposium as a RTO product, team members conducted national and
multinational field and laboratory experiments to advance science in the domains of adaptability and
teamwork by providing evidentiary data on the impact of culture on operational-level teamwork. The impact
of culture on teamwork was the primary focus. The program of research included developing a conceptual
model of cultural adaptability for military operations, developing methods for experimentation (e.g.
experimental design, reference scenarios, and process and outcome measures), establishing national and
international testbeds, all with the intent to improve leader and team cultural adaptability in multicultural
environments.

1.2 RATIONALE

The need to improve leader and team adaptability is expressed within a number of NATO documents and
initiatives: The NATO Alliance Strategic Concept [1], Combined Joint Task Force (CJTF) Concept [2],
Defence Capabilities Initiative [3], and the Prague Summit Declaration [4], where the creation of a NATO
Response Force (NRF) consisting of a technologically advanced, flexible, deployable, interoperable and
sustainable force was announced. The CJTF, NRF, and standing NATO headquarters (such as HQ Supreme
Allied Command Transformation (HQ SACT)) challenge commanders to optimize the effect of cultural
diversity on teamwork.

1.3 PROGRAM OF RESEARCH

Culture is the acquired knowledge used to form values, create attitudes, interpret experience, and influence
behaviour. Individuals can have significantly different culturally based biases that influence their behaviour.
In concert with the biases of others, resulting behaviours will either enhance or hinder team performance.
Those who recognize cultural biases and understand the impact of culture on teamwork are better prepared to
adapt, as needed, to ensure mission success. Other factors impacting multicultural teamwork may include, but
are not limited to, the presence of a military culture that transcends national cultural boundaries,
organizational issues that arise from distributed teams and collaborative information technology, and
individual differences such as personality or cognitive style. Experimentation is needed to define training
requirements, organizational design, and information system requirements for adaptable performance of
coalition headquarters personnel.
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Coalitions are the norm in today’s global theatre of operations with future operations regularly consisting of
multiple branches of military service, government and non-government agencies, and nations. Needed are
models, methods, and tools that support rapid development of effective multicultural teams comprised of
individuals that (a) understand their own culturally based biases and predisposition to action, (b) recognize the
need to adapt to cultural diversity, (¢) understand how to adapt, and, importantly, (d) choose to adapt.
Additionally, the ability to predict adaptable performance in leaders and teams and the promise of improving
adaptability through training can provide an opportunity for NATO to optimize the CJTF and NRF concepts
and improve effectiveness in multinational headquarters, in general.

The principle findings of the combined ACT CD&E / RTO HFM 138 research task group serve as a basis for
developing a common understanding of cultural implications for teamwork. The international research
community who provide support to military leadership must leverage what is known about individual
differences, national/organizational/military cultures, teams, teamwork, and training in order to provide a
model of coalition teamwork that can be used to guide doctrine, training, personnel, and organization.

1.4 PARTICIPATING PERSONNEL, ORGANIZATIONS, AND NATIONS (“NATIONAL

POINT OF CONTACT)

Chair & Project Lead  *Dr. Janet Sutton, U.S. Air Force Research Laboratory (AFRL)
711 Human Performance Wing/Human Effectiveness, Cognitive Systems Branch
Wright-Patterson AFB, OH 45433 USA
Tel: 1+ 937.656.4316  Fax: 1+ 937.255.6555
janet.sutton@wpatb.af.mil

BULGARIA *CAPT (N) Yantsislav Yanakiev, PhD, Defense Advanced Research Institute, G.S.
Rakovski Defense and Staff College
82 Evlogi Georgiev Blvd, 1504 Sofia Bulgaria
Tel: +359 (2) 92 26538 Fax: + 359 2 9441657
yanakievy@md.government.bg / yanakiev(@pims.org

CANADA *Dr. Fred Lichacz, Canadian Forces Experimentation Centre (CFEC)
101 Colonel By Dr, Ottawa, Ont., Canada, K1A 0K2
Tel: +01 613 990 7626 Fax: +01 613 991 5819
Lichacz.FMJ@forces.gc.ca

THE

NETHERLANDS *Dr. Peter Essens, TNO Defence, Security and Safety
PO Box 23, 3769 ZG Soesterberg, The Netherlands
Tel: +31 346 356 319 Fax: +31 346 353 977
peter.essens@tno.nl

Ms. Anne Helsdingen, TNO Defence, Security and Safety
PO Box 23, 3769 ZG Soesterberg, The Netherlands

Tel: +31 619348915 Fax: +31 346 353 977
anne.helsdingen@tno.nl

NORWAY *Ms. Anne Lise Bjornstad, Norwegian Defence Research Establishment (FFI)
P O Box 25, 2027 Kjeller Norway
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SWEDEN

UNITED STATES

Observer C
UNITED KINGDOM

Tel: +47 63 80 77 46 Fax: +47 63 80 72 12
anne-lise.bjornstad@ffi.no

*Dr. Erland Svensson, Swedish Defence Research Agency (FOI)
P.O. Box 1165, SE-581 11 Linkoping Sweden

Tel: +46 13 378181 Fax: +46 13 124938
erland.svensson@foi.se

Ms. Jenny Lindoff, Swedish Defence Research Agency (FOI)
PO Box 1165 58111 Linkoping, Sweden

Tel: +46 70 9277476  Fax: +46 13 124938
jenny.lindoff@foi.se

Dr. Joan Johnston, U.S. NAVAIR-Orlando Training Systems Division
12350 Research Parkway, Orlando, FL 32826-3275

Tel: 1+ 407.380.4988 Fax: 1+ 407.380.4110
joan.johnston@navy.mil

Dr. Phil Mangos, U.S. NAVAIR Orlando Training Systems Division
12350 Research Parkway, Orlando, FL 32826-3275

Tel: 1+ 407.380.4988 Fax: 1+407.380.4110
phillip.mangos@navy.mil

Mr. Frank Morelli, U.S. Army Research Laboratory (ARL)
Aberdeen Proving Ground, MD 21005

Tel: 1+ 410.278.8824  Fax: 1+410.278.9523
frank.morelli@us.army.mil

Dr. Linda Pierce, U.S. Army Research Institute (ARI)
Aberdeen Proving Ground, MD 21005

Tel: 1+ 410.278.5967 Fax: 1+ 410.278.3587
linda.pierce@us.army.mil

Dr. Sharon Riedel, Army Research Institute (ARI)
851 McClellan Ave, Ft. Leavenworth, KS 66048 USA
Tel: 1+ 913 684 9764 Fax: 1+ 913 684 9757
sharon.riedel@us.army.mil

Dr. Rik Warren, Air Force Research Laboratory (AFRL)

711 Human Performance Wing/Human Effectiveness, Cognitive Systems Branch
Wright-Patterson AFB, OH 45433 USA

Tel: 1+ 937.785.3165 Fax: 1+ 937.255.6555

richard.warren@wpafb.af.mil

Mr. Neil Verrall, Defence Science & Technology Laboratory (DSTL)
A2 Bldg, Room G020, Ively Road, Farnborough, Hants. GU14 0LX. UK
Tel: +01 252 45 5783  Fax: +01 252 45 6259

ngverrall@dstl.gov.uk
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NATO ACT Dr. Nancy Houston, SACT TS C4 TCB Houston N A-3
Allied Command Transformation Headquarters
7857 Blandy Rd, Norfolk VA 23551, USA
Tel: 1+ 757-287-3765
Nancy.houston@act.nato.int

There were seven working meetings, held in Brussels, Canada, Sweden, and the United States over the
course of the project. The Internet, including web-conferencing, was also used to support the research
effort.

1.5 RESEARCH VENUES

1.5.1 NATO Response Force Exercises

In accordance with the overall NATO Response Force Military Concept [5] joint NRF Command and Control
(C2), embedded in Strategic Command HQ, Joint Force Command HQ, and Command Control HQs must
provide a high degree of interoperability and the capability to rapidly plan and prepare for deployment during
an emerging crisis, as well as the capability to operate as a stand-alone initial entry force for up to 30 days.
Exercises are conducted to demonstrate the readiness of headquarters, component commands, and selected
units to integrate, activate, prepare and deploy within NRF Operational Readiness Timelines [6]. The ACT
CD&E / HFM RTG 138 project focused primarily on operational level teamwork on two NRF Deployable
Joint Task Forces.

Allied Warrior 04 (AWO04) was the first time experimentation was sanctioned by Strategic Allied Command
Europe to be integrated as part of a major NATO Command Post Exercise (CPX). It was an exercise
designed to certify the NATO Response Force 4 (NRF 4), the force capability for the six-month period
starting January 2005. Data collection was conducted at two different times and two different sites. First,
surveys were administered to the NRF 4 Deployable Joint Task Force (DJTF) at Joint Force Command Naples
several weeks prior to exercise start. All participants were located in one room and completed the survey at
one time, taking 1-1.5 hours to complete. Second, observation and interview data was collected at the DJTF
headquarters located near Verona, Italy during the actual exercise. Observation of the command post was
unobtrusive and occurred several times a day and some evenings. Interviews were conducted in a room
designated for the project and lasted approximately 1 hour. The room contained two desks, with a divider
placed between the desks, two unclassified computers, and several chairs. Privacy was ensured by closing the
door. Some individuals were unable to find the time for an interview and were given the opportunity to write
their responses to interview questions on a form provided by the researchers. Feedback was provided to all
participants on results of survey data previously collected in Naples. Additionally, all participants had the
opportunity to look at a web-based cultural awareness training tool, GlobeSmart®, designed for industry use
and were asked to assess the merit of cultural awareness training for the DJTF.

Allied Warrior 05 (AW05) was as SHAPE/Allied Command Operations (ACO) Computer Assisted Exercise
designed to certify the NATO Response Force VI (NRF-6) capability, under the command of Joint Force
Command Lisbon (JFC Lisbon), for the six month period starting January 2006. Data collection was
conducted at two different times and two different sites. The process was to be the same as that used for
AWO04. Specifically, surveys were to be administered to headquarters staff at Joint Force Command Lisbon
who were scheduled to participate at the DJTF for AWO05. However, a natural disaster in Pakistan resulted in
deployment for many DJTF officers. And at the time, it was unknown how many and who might be relieved
of disaster deployment to participate in the exercise. Even in the face of the emergency situation, JFC-Lisbon
was very responsive to the research needs and objectives. Command was able to provide sufficient officers for
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data collection at HQ. Surveys were administered over multiple sessions of approximately 1-1.5 hours each.
Second, observation and interview data was collected at the DJTF headquarters in Montijo, Portugal during
the AWOS5 exercise. The command post was established in an air craft hanger with dividers separating work
groups and teams as designated by the commander. Experimentation was conducted in an eight foot by four
foot area enclosed on three sides by dividers. Privacy was not an option. The area contained two tables, two
unclassified computers, and several chairs. Observation of the command post was unobtrusive and occurred
constantly throughout the days and some evenings. Interviews were conducted in a designated work area and
lasted between 15 minutes and one hour, depending on the availability of the participants. Survey feedback
was available to all participants who completed the surveys at Joint Force Command Lisbon, but not all
persons who completed the surveys were members of the DJTF and not all members of the DJTF had
completed the surveys. Researchers were unable to demonstrate the GlobeSmart® Commander cultural
awareness training prototype due to limited availability of unclassified bandwidth.

Experimentation at AW04 and AWOS5 contributed to the following research thrusts: Assessment of
Organizational and Interpersonal Factors in a Simulated Mission and an Operational Environment (Chapter
3); Modelling Cultural Adaptability (Chapter 4); and Training Cultural Adaptability (Chapter 5).

There were two critical ‘lessons learned’ with regard to participating in NATO exercises. First, there must be
buy-in at the highest levels of the Deployable Joint Task Force (DJTF) command for the experiment to
succeed. Experimenters must be afforded the opportunity to brief the Commander and his staff prior to the
final planning stages. For example, upon being briefed on the experiment planned for Allied Warrior 04,
Major General Rick Lynch, DJITF Commander at AWO04, fully and enthusiastically supported the scientists’
data collection efforts at JFC-Naples and during the exercise. It cannot be stated strongly enough: the
commander’s was the key to successfully achieving research objectives. The second, and equally important,
‘lesson learned’ was that the lead scientist must be invited to, and participate in, all of the planning
conferences for that given exercise. Said lead experimenter must have a forum to discuss experimental design
and resources needed, in addition to being kept apprised of changes to personnel, schedules, locations, and
exercise plans in general. This objective was met for the AW0S5 exercise.

1.5.2 HQ Supreme Allied Command Transformation: Norfolk, VA USA

On several occasions, HQ SACT personnel participated in the research by completing questionnaires,
answering interview questions, and testing prototype training content and delivery mechanisms. Participation
was strictly on a volunteer basis. Individuals were solicited by CD&E personnel assisting the ACT CD&E /
RTO HFM 138 project. Without exception, the volunteers were polite and professional in demeanour, and
they usually showed genuine interest in the research. Since the target audience for the GlobeSmart®
Commander product is individuals who will work, or are working, in a multicultural collaborative
headquarters environment, the contribution of the HQ SACT volunteers was invaluable.

1.5.3 National Facilities

In addition to field data collection at NATO sites, Bulgaria, Canada, The Netherlands, Norway, Sweden, and
the United States provided research facilities at either military laboratories or universities to complete an
extensive laboratory experiment on multicultural distributed teams. These nations significantly contributed to
the Leader and Team Adaptability in Multinational Coalitions (LTAMC) distributed team experiment
investigating relationships among national culture, information sharing, team situations awareness, and team
performance (Chapter 2).
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Chapter 2 - RELATIONSHIP BETWEEN CULTURE, INFORMATION
SHARING, SITUATION AWARENESS, AND TEAM PERFORMANCE

2.1 BACKGROUND

A five-nation, distributed team laboratory experiment was conducted in Bulgaria, The Netherlands, Norway,
Sweden, and The United States and was referenced at the “Leader and Team Adaptability in Multinational
Coalitions (LTAMC)” experiment. The goal was to investigate whether team composition (single or multi-
nation) has an impact on information sharing, situation awareness and team performance. Specifically, a
single experimental design was executed to build a baseline of responses from nationally homogenous teams
from the participating countries. Then, that design was executed with nationally heterogeneous teams
comprised of participants from the different participating countries. Team composition on culturally
heterogeneous teams was randomized using a Latin Square design developed by Capt (BUL-N) Dr. Yantsislav
Yanakiev. The experiment objective was to answer the following questions:

e What is the relationship among measures of team process and outcome in a distributed task environment
where the members are not face-to-face and represent different nationalities?

e In a distributed task, are nationally homogeneous teams more effective at information sharing, developing
situation awareness, and ultimately achieving better team performance outcomes than nationally
heterogeneous teams?

e (Can measures of cognitively-based cultural biases distinguish national teams from multi-national teams?

Team performance is, in part, the result of team members effectively performing their interdependent tasks.
Information sharing and situation awareness (SA) are widely recognized to be important factors in achieving
effective team performance outcomes. Effective information sharing has been linked to situation awareness
which is a critical cognitive skill required for maintaining awareness, knowledge, and understanding of events
in our immediate and future environment [7]. Teams that share task-related information are more likely to
have better SA, make better decisions and have better overall performance outcomes than teams that do not
exchange information ([8], [9], [10]). Likewise, we would expect effective information sharing and situation
awareness to be especially important factors in a distributed team performance environment, but little research
exists on this subject.

Fiore and colleagues [11] have proposed cognitive explanations for factors that would impact the
effectiveness of distributed team members. When team members are co-located, they have the advantage of
clear perceptual clues to help them discern meaning and intention from fellow team members’ paralinguistic
cues during face-to-face meetings [11], [12]. When team members become distributed, the rich visual,
auditory, and social array of cues is lost and they must rely on less reliable technical forms of communication
to discern meaning and intention [11]. Moreover, when team members are physically close to each other, the
frequency of communication is greater than for team members who are more physically distant [13].
Consequently, the ability for efficient information sharing and the development of good situation awareness is
compromised. As a result, efficient and effective team decision-making and team performance outcomes are
likely to be compromised. Nevertheless, we expect to see some positive relationships among the dependent
variables in this experiment. Furthermore, however, we expect that nationally homogeneous military teams
will perform better than multi-national teams in a distributed environment because they share similar training
experiences and expectations.
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2.1.1 National Culture

Sutton et al. propose that culture can be construed as a cognitive framework within which personal
experiences are interpreted, values are formed, and behaviour results, to include team behaviours [14], [15],
[16]. The expectation is that cultural norms may determine what information can be shared up and down the
chain of command or among peers, or how much information is needed to make a decision, among other
things. Sutton and Pierce describe the construct of “cultural competence” as having a clear understanding of
the dominant values and culturally based orientations (e.g., relationship orientation, time orientation) of other
team members, and recognizing that the thoughts and behaviours of others are influenced by such cultural
norms. Consequently, diversity in cultural competence, combined with the lack of natural environmental and
social cues, may explain why the incidence of conflict within the team increases as teams become more
distributed and multinational, (for review see [17]). Together, the increasing multinational and distributed
nature of teams can significantly impair the ability of team members to perform well because they are less
able to effectively engage in the communications necessary to enhance information sharing and situation
awareness. Therefore, in this experiment we explored the degree of similarity in responses to the GlobeSmart®
Commander cultural dimensions due to team composition (single nation vs. multi-nation).

2.1.2 Situation Awareness

Effective decision-making is a vital component to the success of any organization [7]. However, within the
human factors community, there is a general belief that effective decision-making is facilitated by good
situation awareness (SA) [9]. Although the definition of SA varies in broad terms, broadly, SA is a cognitive
construct that refers to our awareness, knowledge, and understanding of events in our immediate and future
environment [7]. Since World War I, researchers and practitioners have come to view SA as critical for
accurate decision-making and performance in a variety of work domains such as air traffic control [18],
nuclear power plant management [18], aviation [21], medicine [21], and driving [22]. While most of this
research has focused primarily on understanding and developing systems to support individual operator SA, in
reality, teams of operators perform work; teams of operators run nuclear power plants; crews of pilots fly
planes; and groups of medical personnel treat patients [26]. Indeed, SA has been identified as an important
component of the success of team efforts [8], [9], [10], and researchers are now focussing more of their
attention on the study of shared or team SA.

An interesting trend occurring with teams (both civilian and military) and organizations in general is that they
are becoming more culturally diverse and geographically distributed. To date, there is a paucity of research
designed to examine the relationship between culture and situation awareness. However, there have been
numerous studies developed to examine the relationship between culture and decision-making. For example,
researchers have demonstrated cultural differences in planning and decision-making effort [27], judgment and
decision-making (for review see [28]), confidence in decision-making, decision-making styles, risk-taking
[23]. [24], [25], [26], [27], [28], [29], [30]. Interestingly, much of this research has focused primarily on
describing national differences in various facets of decision-making with much less research aimed at
examining the underlying mechanisms for these differences [28], [30]. Because SA is considered a vital
component of decision-making, and little is known about the underlying mechanisms that explain cultural
differences in decision-making, it seems possible that the observed cultural differences in decision-making
might, at least in part, be due to cultural differences at the level of SA. Thus, a fruitful avenue for SA research
specifically, and for decision-making in general, would be to examine the relationship between culture and
SA.
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As teams become more distributed [11], the ability to develop good SA becomes more difficult than for teams
that are co-located. When teams are co-located, team members have the advantage of clear perceptual clues to
help them discern meaning and intention from fellow team members’ paralinguistic cues during face-to-face
meetings [11],[]12]. When teams become distributed, the rich visual, auditory, and social array of cues
normally present in co-located teams is lost and team members must rely on less reliable technical forms of
communication to discern meaning and intention [11],[13]. Moreover, when team members are physically
close to each other, the frequency of communication is greater than for team members who are more
physically distant [13]. In addition, as teams become more geographically distributed and multinational, the
incidence of conflict within the team increases. Together, the increasing multinational and distributed nature
of teams, as well as other characteristics (for further discussion see [13]), tax the ability of team members to
engage in effective communication. Consequently, the ability for efficient information sharing and the
development of good SA is compromised. As a result, efficient and effective team decision-making is likely
to be compromised.

Both cultural diversity and distributed teams pose important challenges to the development of good team SA.
This is a critically important issue to militaries around the world as these militaries increasingly perform
within culturally diverse teams and become more geographically distributed. The challenge for researchers is
to examine the extent to which these factors in particular and related factors (e.g., cognitive biases, trust),
individually or in combination with each other, impact team decision-making. Armed with this knowledge,
researchers can then assist in the development of new concept of operations and training programs to help
alleviate the potential negative impacts that cultural diversity and distributed teamwork have on the
development of good team SA and ultimately efficient team decision-making.

2.1.3 Team Performance

The understanding of a team performance perspective for developing effective organizations has been
recognized in the research literature especially during the last two decades due to a number of reasons [31].
However, even if an interest for team performance exists in the research community and quite a large quantity
of articles focus on team performance the understanding of team processes and especially the relation between
team processes and outcome still leaves practitioners with a number of unanswered questions.

Team performance is a complex domain to study. Not only are there often many participants involved
(compared to studies of individuals) but it can also be difficult to identify and measure relevant team
performance processes or outcome. There is a need to integrate results and knowledge provided by different
research domains within the team performance field. Models and important dimensions for team work need to
be integrated with research about the mechanisms that can explain how the interaction between team members
affects individuals and teams.

In order to understand team performance it is important to distinguish between team work and task work [32],
[33], [34]. Task work refers to individual skills needed to accomplish the requirements of a specific job and
team work refers to the processes and skills individuals develop to coordinate their activities. The distinction
is important since the variations in outcome are, more or less, related to one of the two processes. Even both
processes are extremely vital for team outcome; team work is of interest for the present purposes since task
work is more related to individual skill acquisition.

The understanding of important dimensions for team work has been discussed to some extent in the research
literature [35], [33], [36]. In their attempt to define the dimension that underlie effective team work (cf. [36])
researchers have taken different perspectives, such as team members personality or team work functions, as
their point of departure.
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The perspectives on team work dimensions often discussed is (a) the “Big Five” [37] focusing on the relation
between team performance and personal traits (conscientiousness, agreeableness, openness to experience,
emotional stability, and extraversion) and (b) the functional view of team performance focusing on
dimensions such as decision-making, communication, and shared situational awareness (see [33] for details).
Both perspectives discuss important traits or functions the teams need to have or accomplish in order to
perform well.

However, even if we know that the team members need to be adaptive, share information and create a
common ground [38], we also need to understand how a team can develop adaptability or become
communicative in an effective way [39], [40]. In multinational coalitions, people from different countries will
have to work together as a team and will be expected to perform well. These people may come from different
cultures and have different values which may affect their individual behaviour and thereby the team’s
performance. Thus there is a need to study team performance in multinational military settings. The question
is how do we capture team performance?

There are a number of factors that affect team performance. Salas et al [41] have presented a model, team
effectiveness model, which describes many of the factors that have been shown to affect team performance.
This model assumes that team effectiveness is a function of inputs (such as individual, team and task
characteristics), and processes, such as communication and coordination. Outcomes are measured in terms of
products of the collaborative process (meeting objectives or mission success), and are typically measured by
the quantity and quality of the products and the efficiency and effectiveness of the process involved in
producing those products. Smith-Jentsch, Johnston, and Payne, [44] present a taxonomy of the measures of
interest and their relation for obtaining valid results for team performance.

In order to get a better understanding of team performance and the factors that lead to good or bad team
performance there is a need to study team performance in relevant settings. However, it is difficult to find
relevant platforms to study team performance, i.e. platforms where all aspects of team performance (input,
process and output) can be assessed and measured systematically. Therefore a research platform called
SABRE (Situational Authorable Behaviour Research Environment) was developed. Through SABRE
individual and team characteristics can be collected systematically. All team communication, coordination and
decision making is recorded and the team outcome is measured through Goodwill points that the team can
acquire in the game if they meet the mission objectives (see method section for details).

Hypothesis 1. Significant positive correlations will be found among information sharing, situation awareness
and goodwill points.

Hypothesis 2: Compared to the multi-national teams, the single nation teams will 2a) share more information
(forward more tips, initiate more shared utterances, and use a greater number of map marking tools), 2b)
achieve higher scores on situation awareness, and 2¢) achieve more goodwill points.

Hypothesis 3: Multi-national teams will have significantly greater variability in the measures of cognitively-
based cultural biases (Globesmart Commander (GC) cultural dimensions) than single nation teams.

2.2 METHOD

Following is a description of the LTAMC multicultural distributed team experiment as it was
originally designed by for the ACT CD&E / HFM RTG 138 project. Deviations from the design,
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though rare, did occur and are reflected in the results. Some of the material below was developed by
testbed designers at BBN Technologies and documented in the SABRE NATO Experimenter’s Guide.
For more information about SABRE, log onto http://seriousgames.bbn.com/SABRE. This Web site
contains additional information about SABRE and how it is being used for experimentation. For more
information about the NATO LTAMC Experiment and SABRE, log onto http://dsl-
external.bbn.com/cultural-modeling/twiki/bin/view/NATO/WebHome. The BBN material in any
original and/or summarized form, is based upon work supported by the U.S. Defense Modelling and
Simulation Office (DMSO) under U.S. Air Force Contract No. FA8650-04-C-6437. Any opinions,
findings and conclusions or recommendations expressed in that material are those of the [BBN]
author(s) and do not necessarily reflect the views of DMSO or its Contracting Agent, the Air Force
Research Laboratory, Wright Patterson AFB.© 2005, 2006 BBN Technologies Corp.

2.2.1 Participants

Both culturally homogeneous and heterogeneous teams consisted of four equally ranked male officers, though
different teams could have different ranks. For example, one team might consist of four Captains, whereas
another team may consist of four Lieutenants. We recognize that gender can be a factor in some team
interactions and perceptions of leadership. However, females played only supporting roles in the population to
which findings are to be generalized. That population is the NRF DJTF. To include females in this particular
study would require a significantly higher number of participants than requested or that might be available,
and data from teams with female participants would, of necessity, have to be excluded from any analyses.
Other requirements included an officer target age group of 18-35 with normal or corrected to normal vision,
and a familiarity with computer use (e.g., mouse, keyboard). Participants must have completed undergraduate
university or currently enrolled in university. Additionally, participants cannot have spent more than 6
months between the ages of 1-18 living outside of the United States and should have at least a level 3
understanding for reading, writing, and speaking English.

Eight four-person teams per nation (Bulgaria, The Netherlands, Norway, Sweden, and The United States)
were required for data collection on culturally homogeneous teams for a minimum of 40 teams or 160
participants. Eight four-person teams were required for data collection on culturally heterogeneous teams for a
minimum of eight teams or 32 participants. Participation in the study by any individual was limited to one
session, which should occur on one day. Participant time commitment ranged from 3.5 — 5 hours, depending
on the average computer skill level of the four-person team. The interactive team play of the game-based
testbed meant that all four team members completed the experiment at the same time.

Participation was voluntary. All participants were given the opportunity to ask questions during the
experiment. They were free to discontinue their participation at any time without penalty. All data collected
was coded with subject identification numbers to protect the participant’s identity. Participants’ names are not
linked to subject identification numbers.

2.2.2 Sample of Laboratory Layouts
Three national laboratory venues used for the LTAMC are described here (listed alphabetically by nation) to
provide examples of facilities and process implemented by participating nations.

2.2.2.1 Norway

In Norway, there was employed a mobile laboratory of 5 laptop computers for the national experiments, four
client machines and one server set up in a local network. We (the experimenters) controlled the server. In the
experimental set-up, the 4 subjects in each group were randomly assigned to a computer. The players were
sitting with their backs to each other in a large square room. Figure 1 shows the technical set-up.
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There were conducted a total of 16 Norwegian national experiments; the first series of 8 experiments were
conducted in a class-room at a higher Norwegian military educational institution (master level) and the second
series of 8 experiments were conducted in a class-room at a lower Norwegian military educational institution
(bachelor level). The first series of national experiments were conducted on 8 days between 24.04 and 15.05
2006 and the second between 12.10 and 10.11 2006.

Figure 1: Technical set-up of the experiment.

The international experiments were conducted on a regular stationary computer located in an office at the
Norwegian Defense Research Establishment (FFI). Norway participated in 6 of these, executed between 06.03
and 28.03.07. Subjects were recruited from a lower Norwegian military educational institution (bachelor
level).

2.2.2.2 Sweden

Swedish data was collected at five sites in Sweden to facilitate volunteer participation:

Army Combat School Kvarn, Linképing. The school instructs, develops and trains individuals, units and
systems in ground combat. The school has an advanced training facility to train Military Operations in Urban
Terrain. Researchers provided NeverWinter™ Nights and SABRE, using computers, network equipment,
monitors, keyboards and headsets provided by the school. Experimental sessions were conducted in the
school’s combat technique laboratory over the course of two days.

Army Combat School, Skévde. The school instructs, develops and trains individuals, units and systems in
ground combat. The school has unique education systems where simulators, adapted technology increase
realism and training effectiveness. The school has an advanced Crew Training Facility for tank personnel and
a Command Training Facility for commanders and their staffs. For the experiment researchers provided laptop

2-6 RTO-TR-HFM-138



RELATIONSHIP BETWEEN CULTURE, INFORMATION
SHARING, SITUATION AWARENESS, AND TEAM PERFORMANCE

computers, network equipment and headsets, using monitors and keyboards provided by the
school. Experimental sessions were conducted in a classroom over the course of two days.

Swedish Armed Forces Development Centre, Enkoping. At this facility the Swedish Armed Forces conduct
experiments, studies and tests. It is an important facility for CD&E and MNE related studies. It is a large
facility where different technologies and methodologies are implemented and tested. For the experiment
researchers provided Never Winter Nights and SABRE, using computers, network equipment, monitors,
keyboards and headsets provided by the facility. Experimental sessions were conducted during one day.

Norrbotten Wing, Lulea. This regiment creates Task Forces; Squadrons, Battalions, fighter control battalions
and signal and communication units. The regiment also takes part in surveillance of Swedish air territory. For
the experiment researchers provided laptop computers, network equipment and headsets, using monitors and
keyboards provided by the regiment. Experimental sessions were conducted during one day.

Swedish Defence Research Agency (FOI), Stockholm. FOI, the Division of Command and Control
Systems, was the sponsoring organization in Sweden for the data collection effort. Research in this division of
FOI covers areas such as Command and Control Systems, electronic warfare, IT security and
communications. The aim of this division is to design systems which make full use of human cognitive
potential. The division of Command and Control Systems is located in Link&ping. Due to practical reasons the
data was collected at FOI in Stockholm. FOI in both Stockholm and Linképing have laboratories for advanced
simulations and data collection. The experiment was set up with equipment from FOI and data was collected.

2.2.2.3 The United States

U.S. data were collected at the U.S. Air Force Research Laboratory, Human Effectiveness Directorate,
Warfighter Interface Division, Cognitive Systems Branch Culture and Cognition Laboratory (CCL), Wright-
Patterson Air Force Base, Dayton Ohio USA. The lab contained five desktop computers: four of which were
client computers located in one room and one server computer located in an adjoining room. For data
collection on culturally homogeneous teams, the effect of distributed teamwork was achieved by placing
physical barriers (portable walls) between participants. This arrangement meant that participants could not
see each other nor see each other’s computer screens. To further create the feeling of being on a distributed
team, all participants wore headsets during the experiment session. With culturally heterogeneous teams,
participants were truly distributed with only one person from any given nation sitting at the client computer.
Assisting the Principle Investigator, were two lab assistants currently enrolled in the Psychology graduate
program at Wright State University and two computer technicians.

2.2.3 SABRE Game-Based Testbed

Participants played a non-violent interactive computer video game modified by BBN Technologies from
Bioware’s Neverwinter Nights using the game’s provided toolset [43]. This game-based testbed, titled
“Situation Authorable Behaviour Research Environment (SABRE),” required participants to make responses
using the keyboard and mouse while working in a team composed of four people. The primary goal of the
specific SABRE game modification used for the NATO experiment was to search for hidden supplies of
weapons in a virtual city and, in the process, earn or lose the goodwill of the non-player characters (NPC)
(i.e., townspeople). Participants communicated by typing messages in a chat box and were not in visual line-
of-sight with their teammates. They wore headsets to prevent distraction from the experimental task.
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2.2.4 Phases of Game-Play

The NATO experiment scenario required exactly four participants, with one participant randomly selected to
be the team leader at the beginning of each experimental session. The team was given the mission of searching
for hidden weapons caches inside and outside of buildings in a virtual city. As a result of the searches, a team
Goodwill score was generated. The Commander’s Intent, delivered by a non-player character in the game, was
for the team to maximize their Goodwill score as they searched the virtual city for weapons caches. Each team
began game play with the same number of Goodwill points.

After completing four computer-administered, pre-game surveys, participants were signed on to the Training
Phase of the game by the experimenter. During the training (familiarization) phase of the experiment,
participants go through a series of virtual areas (e.g., rooms, hallways), each designed to teach participants
individually about different aspects of the game. After showing proficiency on individual tasks, participants
are brought together by the game and taught team skills. The training phase is not time constrained. Typically,
participants required 1 to 2 hours to complete the training phase.

After completing the team skills section of the Training Phase, participants were signed on to the Planning
Phase by the experimenter. The Planning Phase occurred at the start of the game, before the team executed the
mission. The Planning Phase began the actual experiment. In this phase, participants were first asked to
discuss, using text chat, the distribution of five responsibilities among the team. Each responsibility could
have been taken by no one person, one person, or more-than-one person. The responsibilities consisted of:
Coordinating the search plan; Monitoring the Goodwill score; Monitoring the time elapsed and remaining;
Tracking the number of weapons caches located; and Managing information. Next, the team is required to
distribute equipment that will aid in finding weapons caches. The team equipment included: two high-fidelity
sensors, one lock pick, one Goodwill monitor, one time monitor, one re-planning trigger, and one
explosives/IED detector. Also occurring during the Planning Phase, each participant was provided with a map
marking tool and a journal management tool. Participants were each given two distinct tips about where to
search for caches. At this point, and at any point in the game, team members could share or assign their tips to
their teammates by using the tip management tool. Then, within the game, they were shown a map of the town
and asked to formulate a search plan and a communications plan. A “spokesperson” (not necessarily the
randomly selected leader) was selected by the team to summarize each of the two plans for the Commander.
The experiment will not progress until both plans are documented. Finally, each participant’s journal is
automatically updated with the group plans, their own responsibilities, and the overall equipment distribution.
The planning phase is not time constrained. Typically, participants will require approximately 30 minutes for
completion.

Upon completion of the Planning Phase, participants immediately began the Execution Phase of the mission,
where the team enters the virtual town and begins the task of locating and acquiring caches of weapons. The
exchange of information among team members could be either structured or unstructured. Team members
could communicate with each other through the structured formats of their map-marking tool and journal-
management tool. They could also communicate by typing text messages (unstructured). When participants
used the chat 7Talk mode, they sent a broadcast message to all nearby teammates. When participants used the
chat Tell mode, they sent targeted, long-distance messages to a specific teammate.

Three times during game-play, at 20-minute intervals, participants were presented within-game situation
awareness probes. All participants had to independently enter their responses to the probes before game play
could continue. The Execution Phase of the experiment was timed, giving participants one hour to complete
the task at which time the game stopped automatically.
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2.2.5 Dependent Variables
2.2.5.1 Information Sharing

The amount of information sharing for a team was measured by the sum of three sub-measures: the number of
typed utterances initiated, total number of information tips forwarded, and total number of map marker uses.
Map markers were used by team members to indicate that a building or area had been searched.

2.2.5.2 Situation Awareness

The team’s situation awareness score was the aggregate scores over three situation-awareness probes
delivered to each participant during the experiment. There were a total of six automatically scored questions
on each situation awareness probe. Because there were four team members, and the probe occurred three
times during the experiment, the maximum team score was 72 correct answers.

2.2.5.3 Team Performance

The team’s performance was measured by difference in Goodwill points that they started out with and their
final Goodwill score (i.e., the Delta). Outdoor caches were worth 100 Goodwill points and indoor caches
were worth 300 Goodwill points. The main costs to Goodwill points were associated with entering private
buildings to search for caches. Because the team was provided with the tools to screen locations for weapons
prior to taking action, it cost 50 points if a private building was entered and no weapon cache was found
(whether there was none to be found, or they failed to find it). Participants were penalized 100 points if they
opened a container that did not contain a cache. They were also penalized 250 points if they set off one of the
two IEDs in the game (by opening a rigged crate). Only interior (i.e., inside a building) crates had IEDs. If a
participant opens a rigged crate, a small yellow light appeared around the crate then disappeared from the
screen after a few seconds. The player character, or avatar, was not physically harmed by the explosion and
does not even jump when the soundless “explosion” occurred. The team was provided with information,
equipment, monitors, and tools to assist with searches and help maintain team situation awareness. There were
no individual Goodwill scores. All participants were informed each time any individual team member gained
or lost Goodwill points for the team.

The maximum number of weapons that the team could find in the town was 20. That included 4 outdoor, 12
indoor, and 4 indoor that existed only for a limited time before “disappearing.” (Tips were provided in-game
regarding the caches that had a limited life-span.) This scoring could gain the team 300 Goodwill points for
each indoor weapons cache, and 100 for each outdoor cache, for a maximum gain of 5800 Goodwill points.
The team could also gain a up to 530 Goodwill points if they completed a variety of sub-quests, thus earning
extra goodwill from the non-player character townspeople. Although the theoretical maximum performance
for a team would be to gain 6330 Goodwill points, it is unlikely that a team could manage to do this.
Similarly, because there are approximately 40 houses, 10 empty crates, and 2 trapped crates, a team could
theoretically lose 3500 Goodwill points. It is unlikely that a team would do that either.

2.2.6 Survey Instruments

Several in-game surveys were administered. They include a background and a debrief questionnaire
developed by the research team, the NEO-FFI Personality Inventory [44], [45]; Hofstede Value Survey Model
1994 Culture Survey [46]; Organizational and Interpersonal Factors questionnaire developed by project team
member Ms. Anne Lisa Bjornstad (Norwegian Defence Research Establishment, FFI); and the GlobeSmart™
Commander Culture Survey (Copyright: [47], [48]).
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2.3 PRIMARY RESULTS

2.3.1 Hypothesis 1. Significant positive correlations will be found among information
sharing, situation awareness and goodwill points.

Table 1 presents the correlation matrix for the dependent variables: Information (Info)-Sharing: Briefing
Phase and Residential Search Phase, three self-reports of situation awareness (SA1, SA2, and SA3), and the
Net Goodwill Balance. Hypothesis 1 was partially supported. As expected, team members' information
sharing in the briefing phase was strongly related to information sharing in the residential search phase, and
had a weak, but significant relationship later in the search phase with situation awareness (SA 3) and goodwill
points. Information sharing in the residential search phase had a weak significant relationship with situation
awareness (SA 1, SA 2, and SA 3) throughout that phase. In contrast, no relationship was found between
goodwill points and information sharing in the residential search phase or with goodwill points and situation
awareness.

Table 1: Pearson correlation matrix for the dependent variables (Information-Sharing: Briefing and
Residential Phases, SA, and Net Goodwill Balance).

Info Sharing | Info Sharing
Briefing Residential SAl SA2 SA 3
Info Sharing: sk
Residential 376
SA 1 115. 178%*
SA 2 123, 179%* 519%*
kk

SA 3 130%* 136% A433%* 448

Net Goodwill 129% 056 079 111 066
Balance

N= 224,*p <.05 *p <.01

2.3.2 Hypothesis 2: Compared to the multi-national teams, the single nation teams will 2a)
share more information (forward more tips, initiate more shared utterances, and use a
greater number of map marking tools), 2b) achieve higher scores on situation
awareness, and 2¢) achieve more goodwill points.

Table 2 shows the mean and standard deviation for each dependent variable by national and multi-national
teams: Information (Info)-Sharing: Briefing and Residential Phases, three reports of situation awareness (SA),
and the Net Goodwill Balance. The total number (N) of participants is listed next to each nation. For all of the
analyses conducted in this section, the partial eta squared (n”) statistic is included for significant effects. All
post hoc analyses used the Tukey Honestly Significant Difference for Unequal N statistic.
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2.3.2.1 Information-Sharing: Briefing Phase

The Information-Sharing: Briefing Phase data was analyzed within a 1-way ANOVA with nations as the
independent variable. The analysis revealed hypothesis 2a was partially supported. A significant effect of
nations was found, F(5, 218) = 15.07, Mse = 533.74, p < .001, and 7" =.26. Figure 2 shows the national and
multi-national total scores for information shared during the SABRE Task Briefing Phase. The post hoc
analysis showed that, statistically, the Norwegian and Bulgarian teams did not differ in the amount of
information shared during the briefing phase within their teams and demonstrated the least amount of sharing.
In contrast, the Dutch and American teams had the highest scores for information sharing in the briefing
phase, followed by the Swedish and multi-national teams, who did not differ statistically in the amount of
information shared within their teams.

Table 2: Mean and standard deviation for each dependent variable by national and multi-nation al
teams: Information-sharing: briefing and residential search phases, three reports of Situation
Awareness, and Net Goodwill Balance.

Info-Sharing: Info-Sharing: Net

. Briefing L : SA Report SA Report SA Report  Goodwill
Nations (V) Phase Resué:aiu:ié’hase 1 (stderr) 2 (stderr) 3 (stderr) Balance
(std err) (std err)

Bulgaria (32) 18.06 15.63 4.50 4.53 4.37 186.56
(2.13) (1.69) (.27 (:23) (-19) (78.78)

Netherlands (32) 59.97 62.75 4.63 4.53 4.18 250.31
(5.17) (5.16) (:23) (:23) (.19) (80.89)

Norway (64) 33.73 49.36 4.66 4.56 4.17 142.50
(2.44) (3.49) (:12) (.12) (.14) (31.40)

Sweden (36) 42.22 56.16 4.67 4.69 4.44 190.00
(3.05) (3.09) (:22) (.24) (:21) (61.75)

U.S. (28) 56.93 55.64 3.75 4.07 4.14 308.93
(6.35) (6.03) (:24) (:29) (:23) (113.53)

Multi-National 48.19 43.03 4.46 4.34 4.34 265.31
(32) 4.41 (3.68) (:23) (.21) (:23) (78.31)

2.3.2.2 Information-Sharing: Residential Search Phase

The Information-Sharing: Residential Search Phase data was analyzed within a 1-way ANOVA with nations
as the independent variable. The analysis revealed hypothesis 2a was partially supported. A significant effect
of nations was found, F(5,218) = 15.07, Mse = 602.39, p < .01, and 772 = .26. Figure 2 shows the National and
Multi-national total scores for information shared during the SABRE Task Residential Search Phase. The
post hoc analysis showed that during the search phase, the Bulgarian teams demonstrated the lowest amount
of information sharing with team members, whereas the Dutch, Swedish, and American teams showed the
greatest amount of information sharing. The Norwegian teams had the second lowest amount of information
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sharing in the search phase and the multi-national teams did not differ significantly from the Norwegian,
Swedish, and U.S. teams in their amount of information sharing. Since the experiment was conducted in
English and involved a complex computer game, we would expect these factors to affect the pattern of results.
A covariate analysis, which also included age since age negatively correlates with game experience, indicated
that these three factors together accounted for 40% of the variance in performance scores (Warren, 2008).
When the effects of these confounding factors were removed, all nations had comparable median performance
and the mixed-nation teams as a whole had the best performance.
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Figure 2: National and multi-national total scores for information shared during the SABRE Task
Briefing Phase.

2.3.2.3 Situation Awareness
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Hypothesis 2b was not supported. The SA data was analyzed within a 6 (nations) x 3 (SA reports) repeated
measures analysis of variance (ANOVA) with repeated measures on the last variable. The analysis revealed
null effects of nations (F(1, 218) = 1.38, ns) and SA (Wilk’s AL = .98, F(2, 217) = 2.44, ns), as well as a non-
significant interaction between nations and SA (Wilk’s A = .95, F(10, 434) = 1.09, ns).

2.3.2.4 Net Goodwill Balance

Hypothesis 2c was not supported. The Net Goodwill Balance data was analyzed within a 1-way ANOVA with
nations as the independent variable. Similar to the SA analysis, there was a null effect of nations on the
Goodwill scores (F < 1).
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Figure 3: National and Multi-national total scores for information shared during the SABRE Task
Residential Search Phase.
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2.3.3 Hypothesis 3: Multi-national teams will have significantly greater variability in the
measures of cognitively-based cultural biases (GlobeSmart® Commander cultural
dimensions) than single nation teams.

An inter-rater agreement statistic was calculated (i.e., the average deviation index, or AD) to examine the
degree of agreement among team members within the same team with respect to their responses to each
GlobeSmart” Commander cultural dimension. We computed the AD index and its associated test of statistical
significance for each team’s responses to each dimension. We then calculated, for each team, the proportion
of items on each dimension for which the team members had non-chance (i.e., statistically significant) levels
of agreement. Hypothesis 3 was supported. Across all dimensions, the multi-nation teams consistently had the
lowest level of agreement on each dimension compared to the single nation teams. Single nation teams were
uniformly agreeable on all but the egalitarian dimension, having significant levels of agreement (i.e., average
deviation statistic with a p< .05) on approximately 80% of the items for any one dimension. For example, on
the ST-LT dimension, Norwegians were most close in their agreement on the scale items (83.50%) while the
multi-nation teams had the lowest agreement (54.25%). Only the egalitarian/status dimension resulted in less
agreement within individual nations. For the NEO-FFI dimensions, internal consistency reliabilities as
indicated by Cronbach’s Alpha ranged from .66 - .83, which is roughly consistent with previous research
(Costa & McCrae, 1990).

The effect of these findings may be reflected in the poor internal consistency reliability estimates calculated
for each of the GlobeSmart® Commander dimensions. Cronbach's Alpha was calculated using the entire group
of participants in the experiment (N=223). The estimates were found to be lower than is considered reasonable
for self-report individual difference measures [49].Internal consistency reliabilities for the original scales
ranged from .09 - .53. After removing problematic items with the lowest corrected item-total correlations,
reliabilities ranged from .35 -.63. Only the GlobeSmart” Commander Short Term-Long Term (ST-LT) culture
dimension had the highest corrected Cronbach's Alpha of .63. The low internal consistency of each scale may
be due to mixing the single nation and multi-nation data together. Further item analyses on the GlobeSmart®
Commander culture scales are available upon request.

2.4 SECONDARY RESULTS

2.4.1 Descriptive Statistics for All Study Variables

All of the individual difference measures were reasonably distributed with some skewness and some kurtosis.
On the performance variables, most of the interval level data was negatively skewed (i.e., a high frequency of
low numbers around zero). For the 3 SA reports, the distribution was slightly positively skewed. Box plots
and frequency distributions are available upon request.

Significant correlations among each personality dimension, and each GlobeSmart®™ Commander dimension,
and the SABRE performance outcomes are described below. Correlations reported are significant at the p <
.05 level. The full matrix is available upon request.

Neuroticism:

* + Independent: individuals who are higher on neuroticism also tended to be more independent.
+ + Risk: individuals who are higher on neuroticism also tended to be more willing to take risks.
* - Direct: individuals who are higher on neuroticism also tended to be less direct.

» - Short: individuals who are higher on neuroticism also tended to think short term.
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* - Information sharing — briefing: individuals who are higher on neuroticism also tended to share less
information.
Extraversion:

* - Risk: individuals higher on extraversion tended to be less likely to take risks.
* + Direct: individuals higher on extraversion tended to have a more direct communication style.
* + Forwarded tip count: individuals higher on extraversion tended to forward more tips to others.

Openness:

* - Risk: individuals higher on openness tended to be less likely to take risks.
* + Short: individuals higher on openness tended to think more short-term.
* + Information sharing: individuals higher on openness tended to share more information with others.

Agreeableness:

* - Independent: more agreeable people also tended to be less independent.
* + Short: more agreeable people also tended to think more short-term.
* + Age: more agreeable people also tended to be older.

Conscientiousness:

* - Risk: more conscientious people also tended to be less likely to take risks.
* + Short: more conscientious people also tended to think more short term.

Independent-Interdependent: No significant correlations observed.
Egalitarianism-Status:

* + Exterior cache finds: more egalitarian people also tended to find more exterior caches.

e - Chat count: more egalitarian people also tended to chat less with other team members.

* + Map marking tool count: more egalitarian people also tended to use the map marking tool more.
Risk-restraint: no significant correlations observed, though a marginal correlation with the SA score report 1
(p <.10) was noted — this effect disappeared by SA report #3.

Task-Relationship:

» + Exterior cache finds: more task oriented people also tended to find more exterior caches.
* + Interior cache finds: more task oriented people also tended to find more interior caches.
* + Net good-will balance: more task oriented people also tended to have higher good will balances.

Direct-Indirect:

* + Forwarded tip count: more direct people also tended to forward more tips to others.

* - Map marking tool count: more direct people were less likely to use the map- marking tool.
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e+ Utterance count: more direct people also tended to have more utterances.

Short-term-Long-term:

* + Information sharing — briefing phase: those with more short-term orientation were also more
likely to share information.

2.4.2 Team Homogeneity Analyses

We calculated inter-rater agreement statistics (i.e., the average deviation index, or AD) to examine the degree
of correspondence among team members within the same team with respect to their responses on individual
GlobeSmart® Commander items. We computed the AD index and its associated test of statistical significant
for each team’s responses to each item on the GlobeSmart® Commander dimensions. We then calculated, for
each team, the proportion of items on each dimension for which the team members had non-chance (i.e.,
statistically significant) levels of agreement.

For all dimensions except for the egalitarianism dimension, teams were uniformly homogenous on the
GlobeSmart® Commander dimensions, having significant levels of agreement (i.e., average deviation statistic
with a p<.05) on approximately 80% of the items for any one dimension.

For the egalitarianism dimension, there were differences among teams with respect to their homogeneity.
Norwegian teams were most homogenous (i.e., 86% of items had significant agreement), and mixed teams
(i.e., 54% of items had significant agreement) were least homogenous.

2.43 Comparison of Observed GlobeSmart® Commander Scores to National Norms Reported
on GlobeSmart® Website

We further calculated team means for each item on each dimension, as well as 95% confidence intervals
around these means. We then examined the norms for each nationality reported on the GlobeSmart”™ website,
and used the dimension means as benchmarks against which to compare our observed team means. For each
item, if the team’s confidence interval included the benchmark value for that team’s nationality, the item was
considered a ‘hit’, if the benchmark value was not included in the confidence interval it was considered a
‘miss’. We then calculated, for each team, the proportion of items for each dimension that were hits.

Teams differed consistently on their proportion of hits as a function of their nationality.

* Independence: Americans were highest and Bulgarians were lowest.
* [Egalitarianism: Swedes were the highest and Bulgarians were the lowest.
* Risk: Americans were the highest and Swedes were lowest.
» Task: Americans were highest and Bulgarians were lowest.
* Direct: Dutch were highest and Bulgarians were lowest.
*  Short term: Americans were highest and Swedes were lowest.
2.4.4 TItem Response Theory Analyses

The GlobeSmart® Commander items, like many self-report measures of individual differences (i.e., designed
to assess values, attitudes, or personality), can be considered examples of ideal-point, or Thurstonian items.
With ideal-point items, the probability of a positive response to the item depends on the difference between
the individual’s trait level and the position of the item on the trait continuum (traditionally considered the
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“difficulty” level of the item): 6 — J, and is maximized when the individual and the item are on the same point
on the trait continuum. Thus, the probability of a positive response increases non-monotonically (i.e., like the
normal curve) with the respondent’s actual trait level. Often, Thurstonian items consist of statements with
which an individual can disagree for two reasons: 1) the individual’s trait level is below that targeted by the
item, or 2) the individual’s trait level is above that targeted by the item. For example, consider the item “I
tend to take on extra work tasks if I know my supervisor will hear about it” designed to measure work
motivation. Individuals too low on the trait would disagree because they never take on extra work tasks,
whereas those too high on the trait would disagree because they take on extra tasks even if their supervisor
might not hear about it. Because the item targets a moderate level of the trait, individuals with moderate
levels of the trait would have the highest probability of response.

Ideal-point items can be contrasted with cognitive ability items, in which the probability of a correct answer
increases monotonically with higher levels of the underlying ability. For example, someone with high math
ability will have a high probability of a correct response to a moderately difficult math item no matter how
much higher their trait level vis-a-vis the trait level demanded by the item. In other words, one can never have
“too much” of the trait.

Responses to ideal-point items are best modelled using unfolding item response theory (IRT) models. IRT
models are a family of psychometric models that allow one to estimate the probability of a positive response
to an item as a function of the where the person and the item are located on the latent trait continuum.
Unfolding IRT models take into account the marked folding in the item characteristic curves that occurs for
moderate items (i.e., the respondent can disagree from above or below). It is important to note that unfolding
models will yield similar results as cumulative IRT models (i.e., IRT models used traditionally for ability-type
items) for extreme items (e.g., “Finding time to organize your belongings is your top priority).

The primary benefit of ideal-point items and unfolding IRT models is that they ensure increased measurement
precision across all levels of the trait continuum. It is difficult to estimate trait levels using cumulative,
monotonic IRT models for individuals who are in the middle of the trait continuum. Unfolding IRT models
alleviate this problem by capturing the folding that appears in the extremes of the trait continuum, in which
case cumulative models would lead to underestimation of trait levels for individuals with the most extreme
values of the latent trait. Thus, unfolding models ensure the benefits associated with IRT (e.g., person-
invariant item parameters, item-invariant trait estimates, high measurement precision) but provide a better fit
to the data for neutral/moderate items, ensuring accurate trait estimation across levels of the trait continuum.

We used the Generalized Graded Unfolding Model (i.e., “GGUM”; Roberts, 2002) to estimate item
parameters for each of the GlobeSmart® Commander dimensions and to estimate individuals’ latent trait levels
along each of the dimensions. The original response scale, with eight graded response options, was
transformed to a new scale with four response options. Adjacent categories were combined (i.e., original 1
and 2 =1,3 and 4 =2, 5 and 6 = 3, 7 and 8 = 4). The fully specified GGUM was found to fit the data
adequately for each dimension.

We estimated the following item parameters for each item:

* Item difficulty — where the item stand on the latent trait continuum.

* Discrimination — the slope of the item characteristic curves and the ability of each item to discriminate
between individuals high and low on the respective dimension.
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» Response category threshold position — the point on the latent trait continuum at which the probability
of responding in the next highest category (e.g., transitioning from agree to strongly agree) becomes
higher than the probability of responding in the current category.

*  Response category threshold distance — the distance between response category thresholds.

Models estimated for each dimension were found to fit the data adequately. Item fit and person fit statistics
were found to be adequate for each scale. Estimated trait levels take into account item parameters and vary
along a - 4 to + 4 scale, as is the standard for IRT analyses. Item characteristic curves are available upon
request.

2.4.5 Regression Analyses

We performed a set of multiple regression analyses to examine 1) the direct influence of the set of cultural
dimensions on multiple aspects of performance (using the IRT trait estimates for each GlobeSmart®™
Commander dimension), and the incremental validity of 2) team nationality, and 3) personality, as measured
by the NEO-FFI. These analyses address the extent to which team nationality can be used as a proxy for team
culture as measured by the GlobeSmart” Commander. By independently assessing nationality, culture, and
personality, we can address their independent effects and potential causal orderings among these variables.
Results are described by SABRE performance variable.

2.4.5.1 Cache Finds

« Interior cache finds: the set of GlobeSmart® Commander dimensions as a whole accounts for
approximately 10% of the variance in interior cache finds. Adding team nationality into the model
does not account for significantly incremental variance in interior cache finds.

* Exterior cache finds: the same pattern was observed as with internal cache finds, except that the
variables accounted for 7% of the variance.

* Although there were no significant differences on exterior cache finds, American and Mixed teams
had the highest mean numbers of cache finds.

* Personality accounts for an additional 4% of the variance above and beyond the effects of the
GlobeSmart® Commander dimensions for interior but not exterior cache finds. Agreeableness and
Conscientiousness appear to be the best predictors.

2.4.5.2 Chat Count

* Team nationality predicts chat count, but it the effects of nationality are not transmitted through
national differences in culture.

*  Swedish and Dutch have highest number of chat counts.

*  Bulgarian and Mixed groups have the lowest number of chat counts.

*  Personality does not predict above and beyond the effects of team nationality.
2.4.5.3 Tip Count

* The set of cultural dimensions as a whole did not predict tip count, but the direct-indirect dimension
was a significant predictor of tip count. Those who are more direct tend to forward more tips.

* The incremental validity of team nationality is marginally significant at p = .07.

* Swedish and American teams had the highest number of Tip counts.
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*  Bulgarian and Norwegian have the lowest number of Tip counts.

*  Personality accounts for an additional 5% of the variance above and beyond team nationality. In
particular, extraversion and conscientiousness are the best predictors. Higher extraversion and lower
conscientiousness are associated with higher numbers of tip counts.

2.4.5.4 Information Sharing

e For the briefing phase, neither the set of cultural dimensions nor team nationality predicted
information sharing.

* In the search phase, the cultural dimensions did not predict, but nationality did predict information
sharing. Dutch, Swedish, and Americans had the highest scores and Bulgarian and Mixed had the
lowest.

*  Personality did not add significant prediction above and beyond nationality
2.4.5.5 Map Tool Markings

* The set of cultural dimensions accounts for a significant amount (10%) of the variance in scores for
map tool markings.

* The addition of team nationality into the model does not increase prediction.

* Even though team nationality did not offer incremental prediction above and beyond the effects of the
set of cultural dimensions, there was a significant difference in map tool markings by team
nationality. Dutch and Bulgarian were the highest and Norwegian and Swedish were the lowest.

*  Personality did not predict map tool markings above and beyond the effects of culture.
2.4.5.6 Utterances

* Among the cultural dimensions, direct-indirect was the only significant predictor of the number of
utterances, and team nationality predicted utterances above and beyond the effects of the direct-
indirect dimension. This implies a partial mediation effect in which the influence of team nationality
on number of utterances is partially transmitted through scores on the direct-indirect dimension.

e Test of the partial mediation model: Differences in directness-indirectness associated with team
nationality affected the number of utterances.

* Teams with high scores on the dimension (i.e., most direct), Swedish, had highest numbers of
utterance counts.

» Teams with lowest scores on the dimension, Bulgarian, had lowest numbers of utterance counts.
»  Personality does not predict above and beyond the effects of culture.
2.4.5.7 Goodwill Points

* For net-goodwill balance, the task-relationship dimension was the only one that emerged as a
significant predictor.

* No reliable differences were associated with team nationality.
* Personality did not predict above and beyond the effects of culture.
2.4.5.8 Situational Awareness

* No reliable predictors of situational awareness were observed for any of the three reports.
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*  Lower levels of agreeableness associated with higher levels of SA for report 1 only.
2.5 DISCUSSION

Each of the hypotheses we addressed in this chapter were supported, but with some important exceptions.
Weak relationships were found among measures of team process and outcome. More information sharing in
the briefing phase weakly predicted greater situation awareness and higher goodwill points. In contrast more
information sharing in the residential phase was only weakly related to greater situation awareness and
situation awareness was not related to goodwill points.

The finding that only information sharing varied across nationality suggests that a more complex relationship
may be moderating or mediating relationships among the dependent variables. The GlobeSmart® Commander
cultural dimensions may be influencing relationships, as the results suggest that perceptions about the
dimensions are stronger within single nation teams than in multi-national teams. Further analyses should be
conducted to determine whether more complex relationships may exist.

Further, subsequent analysis has revealed a strong mediating affect of language competency and age on the
impact of culture on teamwork. Specifically, when age and language are used as covariates in the data
analyses, performance differences between nations disappear.

2.6 CONCLUSIONS

This experiment represents a highly significant accomplishment that has never been done before. It has
established a baseline comparing team performance data from 56 teams representing five separate nations and
multi-national teams comprised of members from these same nations. The findings bear out the general
principle that information sharing in teams is related to situation awareness, and that the process of
information sharing predicts team performance outcomes. Nationality influences information sharing, but not
situation awareness or team outcomes, and it is not yet clear what the nation specific factor might be. Further
exploration of cognitive cultural biases using the GlobeSmart® Commander culture dimensions measure is
needed to understand the effect of nationality on the psychometric properties of the measure. Such analyses
are needed before it can be used to identify mediating or moderating effects of culture on team processes and
outcomes.
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Chapter 3 - ASSESSMENT OF ORGANIZATIONAL AND
INTERPERSONAL FACTORS IN A SIMULATED MISSION AND IN AN
OPERATIONAL ENVIRONMENT

Ms. Anne Lise Bjornstad, Research Psychologist, Norwegian Defence Research Establishment (FFI)

3.1 ASSESSMENT #1: ORGANIZATIONAL AND GROUP PROCESSES,
INFORMATION SHARING, DECISION MAKING, LANGUAGE, GROUP
GOALS/PROCESSES, SOCIAL IDENTITY, AND CULTURE IN AN
OPERATIONAL ENVIRONMENT

ABSTRACT

This chapter presents the analysis of the organizational processes in a NATO Headquarter (HQ), based on the
data collected at the NATO exercise Allied Warrior 2004 (AW04). Data was mainly collected through
questionnaires and interviews.

Topics covered in the analysis are: information-sharing, decision-making, language, organization, group roles
and processes, social identity, and culture. There are analyses of both quantitative and qualitative data
included. The results of the analysis provide some preliminary insights into the organizational processes
linked to the cooperation in a multinational headquarter as well as some preliminary insights into the cultural
influence on organizational processes linked to cooperation in a multinational headquarter.

Sum of results:

There had been a reorganization of the Deployable Joint Task Force (DJTF), aiming to achieve a more Effects
Based Operations (EBO)-type structure. In line with this, 87% of the responding personnel reported that they
found the organization to be changed in this exercise. A majority also found their tasks and responsibilities to
be different from usual. Those who were given increased responsibilities in this exercise were found to like it
better as well as rate the organization as better.

In terms of organization, most personnel perceived the organization to be flatter, but also more centralized that
what they were used to. This could indicate a higher work-load on the top leadership, which may not be
optimal for the efficiency of the organizational processes. It was found that perceived flexibility was
connected to perceived decentralization, in line with the expectations of NATO Network Enabled Capabilities
(NNEC). Results indicated that respondents from cultures scoring low on Hofstede’s Power distance (Pd)
dimension', tended to rate the organization more positively if they perceived it to be decentralized. This is in
line with the finding that organizations in low Pd cultures tend towards flatter and more decentralized
structures.

English language competency turned out to be an important factor to include in order to understand the
organization processes and the influence of culture. Almost all respondents reported that native English
speakers (NES) dominated the cooperation in the organization, and there were indications that three out of
four non-native English speakers (NNES) had a handicap in the organization due to language.

! Indicating someone who feel there is little difference between people in a hierarchy, in terms of power and worth.
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Contrary to expectations, language and culture were seen as greater obstacles by the NES than the NNES;
compared with NNES, NES found both language and culture to hinder them more in sharing information, as
well as understanding messages from NNES.

It was found that time shortage was the most important hindrance for personnel to share information. It also
seemed that culture affected communication; those from a low Pd culture reported to communicate more with
peers and subordinates than did those from a high Pd culture.

The self-reports indicated that the team and the assignment meant most in creating a sense of belonging and
identity for our respondents. Age and gender were reported to be the least important.

3.1.1 Background [AW04 Study]

This chapter will present the organizational analysis from the Deployable Joint Task Force (DJTF) at the
Allied Warrior 2004 (AWO04) exercise. The personnel at the DJTF from HQ Naples were the focus of our
study.

Organizational changes had been introduced in a preceding exercise in 2004, making this the second time the
personnel in the DJTF exercised the new organizational structure. The reorganization of the DJTF aimed to
approach a structure in line with Effects Based Operations (EBO)’. This included a change from the formerly
used J-structure into to a cellular “EBO structure”, a change from separate services into a joint structure, and
increased focus on the commander’s goals.

This study aimed to research what this reorganization meant for the personnel, in terms of their individual
perceptions of organizational and group processes, decision-making, and information-sharing, and how these
variables interacted with language skills and culture.

The study has been reported in more detail in Bjernstad, 2005 [51] and 2006 [52].

3.1.2 General Aims

Even though the study was exploratory, we had some ideas and a few hypotheses built on previous research
and theory that we wanted to explore. The main focus areas are presented here, but the more detailed
theoretical basis will be presented where it is appropriate in the results and discussion chapters (3.1.4 and
3.1.5). The organizational areas of focus were partly chosen for their expected relationship to culture.

Information-sharing
As information is crucial to any organization, and especially to an HQ’s functioning, we aimed to get a better
understanding of how information is shared in a multinational HQ and how language and culture may affect

this. Areas of focus included information push/pull, communication in the hierarchy and obstacles for
information-sharing.

Organizational and group processes

2EBO s e. g., described in the “NATO networked enabled capability (NNEC) foundation document” (NATO HQ SACT, 2004 [79]).
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Organizational and group processes were at the core of our focus. Areas include: decision-making (who
makes decisions), timeliness, speed and quality of decisions, organizational change, hierarchy, centralization
and flexibility, change in tasks and responsibilities, cooperation and control. We also wanted to better
understand what formed the personnel’s identity and trust in the organization, as these may be important
factors influencing organizational processes. The possible influence of language and culture was considered
for all areas of focus.

Language skills and culture

There are ample indications from multinational military settings that language proficiency (English) may be
affecting organizational processes. We wanted to understand this better as well as control for this, to avoid
confusing language proficiency with culture in the analyses. Cross-cultural organizational studies also indicate
that culture is a very important variable to consider for research on multinational organizations
[53][54],[551,[56].

3.1.3 Method

The study was exploratory in kind and used both qualitative and quantitative measures and methods of
analysis. More specifically, a combination of observation, semi-structured interviews and questionnaires were
employed for the data collection. Observation played a secondary role.

Although the results reported are primarily based on statistical analyses, qualitative analyses also play an
important role. The latter has helped us achieve a better understanding and context-sensitive analysis of the
quantitative findings, as well as having been critical to the development and evaluation of the new survey tool.

3.1.3.1 Participants

The military personnel at the DJTF from HQ Naples were the focus of our study. They counted approximately
90 persons and were from 12 different nations; the majority of whom had their daily work at the NATO HQ in
Naples.

We had two key informants, who gave us an overview of the exercise and the organization. 13 persons from
the DJTF were interviewed® and 15* filled out the questionnaire on organization-related topics, rendering a
total of 28 respondents. 11 out of these also answered a computerized questionnaire on culture.

3.1.3.2 Materials
ORGANIZATION

This was considered the pilot work in the development of an organization-focused questionnaire. The
questionnaire endeavours to measure organization and organization-related variables anticipated to be of
importance for the cooperation and decision-making in a military multicultural setting like a NATO
headquarter. The questionnaire covers the topics of: Group roles and processes, Organization, Decision-
making, Information-sharing, Language, Identity and Culture.

? The interviews were semi-structured and had the same questions in the base as the organizational questionnaire (the main tool for
the quantitative data collection).

5 of these questionnaires were mailed to us and arrived after the main part of the organizational analyses had been conducted
(Bjernstad, 2005 [51]). N=23 for most of the organizational analyses.
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Evaluation of the organizational tool of measurement

On the basis of the AW04 data (both qualitative and quantitative) analyses, the questionnaire was revised for
later use. For more details on this methodological process, please be referred to Bjernstad, 2005 [51]. The
content validity of the form should have been satisfactorily established by the measures taken. The feedback
given by the respondents, primarily in the interviews, but also through comments that were made in writing,
gave indications of good face validity.

CULTURE

The cultural data was collected through Meridian Global’s “Globesmart” Self-Assessment Profile tool (SAP)
developed in cooperation with David Matsumoto [53][49],[57];[60]. The SAP contains 36 questions on
culture-related topics and behaviors essential in business relations across cultures [53]. These questions give
scores on six dimensions of cultural values and attitudes considered to be relevant in a business context. In
addition, data were collected on demographics.

The dimensions are called: Independence/Interdependence, Egalitarian/Status, Risk/Restraint, Direct/Indirect
Communication, Task/Relationship, and Short-term/Long-term Orientation.

- Independence/Interdependence (I/) refers to whether people are primarily oriented towards and organized
around the individual or the group. Group orientation is linked to tight ties between people, whereas
individual orientation is linked to loose ties between people. High scores indicate interdependence (Int).

- The Egalitarian/Status (E/S) dimension refers to differences in status orientation, i.e. to which degree the
people in an organization find status differences important for how they act and perceive other members of the
organization. High scores indicate status (S) orientation.

- The Risk/Restraint (R/R) dimension refers to differences in willingness to engage in risk-taking behavior.
People from restraint oriented cultures are more rule oriented. High scores indicate restraint (Re).

- Direct/Indirect Communication (D/I) refers to the degree to which people prefer to communicate a message
in a direct or indirect manner. High scores indicate indirect (Indir) communication.

- The Task/Relationship dimension pertains to differences in whether people tends to focus on the task at hand
or on the relationships in the organization in order to get the work done. High scores indicate Relationship
(Rel) orientation.

- Short-term/Long-term Orientation (St/Lt) refers to differences in time orientation; i.e. the degree to which
people focus on today or the distant future when for instance making decisions. High scores indicate long-
term orientation (Lt).

The dimensions have been validated through studies of industry and business teams in different countries
(www.meridianglobal.com). There is no research publication on all the dimensions collectively, i.e. the SAP
tool of measurement, but there are separate publications establishing the basis from which five of the
dimensions have been developed (Egalitarian/Status: [49]; Independence/Interdependence’: [57]; background

> Adapted from the IC Interpersonal Assessment Inventory [57].
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for Short-term/Long-term Orientation: [60]; background for Risk/Restraint®: [58],[59]; background for
Task/Relationship’: [61]).

It is important to be aware that different cultural dimensions developed by different researchers in the field
both have differences and similarities that can easily be confused when they use the same or similar name for
a dimension which may have the same core meaning, but differ in important other aspects. For instance, the
Individualism/Collectivism (I/C) dimension of Hofstede and Triandis carry the same name and reflect the
same in the core, i.e. to which degree a culture has group or individual orientation [56],[55]. However,
Triandis’ dimension is a much more inclusive dimension than Hofstede’s dimension, in that it for instance
also refers to variations in power orientations (i.e. the subcategories, vertical/horizontal), which in Hofstede’s
system is defined as variations within a different dimension, Power distance (Pd). Thus, using both Triandis’
I/C dimension and Hofstede’s Pd dimension, would lead to a considerable overlap in meaning of the two
measurements and procure the tool’s discriminate validity. The risk of using overlapping dimensions has
previously been identified by many researchers in the field (see e.g., [56],[62]). It is a problem that may apply
to the SAP dimensions from the Globesmart tool. The definitions that are used seem to be somewhat
overlapping, as well as there currently being no overall validation of the dimensions used together in one tool
(discriminate validity).

The SAP dimensions have much in common with the most well-established and empirically tested cross-
cultural work in the field; Triandis’ cultural dimension of Individualism/Collectivism [56], and the work
related value-dimensions developed by Hofstede [55]: Individualism/Collectivism, Power distance,
Uncertainty avoidance, Masculinity/Femininity, Short-term/Long-term Orientation.

Hofstede’s dimensions can in short be explained as follows [55]:

- Individualism/Collectivism (I/C) refers to a cultural difference in group as opposed to individual orientation.
Group orientation is linked to tight ties between people, whereas individual orientation is linked to loose ties
between people. High score indicate individualism (I).

- Power distance (Pd) is defined as a difference in the actual and experienced distribution of power between
people in a hierarchy. High scores indicate high Pd.

- Uncertainty avoidance (Ua) refers to a difference in need for predictability and rule orientation. High scores
indicate high Ua.

- Masculinity/Femininity (M/F) refers to whether the culture values toughness, assertiveness and a focus on
material success as opposed to modesty, concern for others and a focus on the quality of life. High scores
indicate masculinity (M).

- Short-term/Long-term Orientation (St/Lt) refers to a difference in focus; the present versus distant future.
The former indicates a propensity for action whereas the latter indicates a propensity for planning. High scores
indicate long-term orientation (Lt).

Three of the SAP dimensions are, deducted from the information available, somewhat similar to three of
Hofstede’s dimensions; Independence/Interdependence (I/I) seem to equal Individualism/Collectivism (I/C),

6 Adapted from Matsumoto et al.’s tool for measuring adaptability, the ICAPS [58],[59].

7 Developed from Schwartz’ Value scale [61].
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Egalitarian/Status (E/S) seem to equal Power distance (Pd), and Short-term/Long-term Orientation (St/Lt)
shares both name and much of the content with Hofstede’s dimension. The Risk/Restraint (R/R) dimension
has some in common with Hofstede’s Uncertainty avoidance dimension (Ua) *, and the Task/Relationship
(T/R) dimension seem have some overlap with both Hofstede’s Masculinity/Femininity (M/F) and
Individualism/Collectivism (I/C) dimensions. The content of the Direct/Indirect Communication (D/I) seems
to some extent to be covered in both Hofstede’s and Triandis’ Individualism/Collectivism dimension,
especially pertaining to the subcategories High/Low context and Tight/Loose society of Triandis’ dimension
[56].

Challenges of measurements

Unfortunately the data collected on culture with the SAP matches less than half of the sample that we have
organizational data on’. This has obviously made analyses difficult, and it was deemed useful to explore other
sources of cultural data. Since we had information about the nationality of almost the whole sample, we were
able to match this with Hofstede’s cultural data for the subjects from these nationalities. In other words,
Hofstede’s national scores were employed in order to provide a supplementary basis for the cultural analysis.
The use of such national scores is quite customary within cross-cultural research.

The choice of Hofstede’s data and research to complement the SAP-data is based on this being the most well-
established and researched cross-cultural data we have — especially as concerns organizational and work
related issues. His work has been corroborated and expanded through numerous other studies, also with
military samples (e.g., [63],[64][65],[66], [67]).

Evaluation of the cultural tools of measurements

As indicated earlier in this chapter, it seemed that three of the dimensions of Matsumoto and Hofstede were
similar enough for us to expect them to correlate. These were the St/Lt dimensions of Matsumoto and
Hofstede, Matsumoto’s I/I dimension and Hofstede’s I/C dimension, as well as Matsumoto’s ES and
Hofstede’s Pd dimensions; St/Lt pertaining to a variation in focus (present/distant future), I/ and I/C
pertaining to a variation in group-individual orientation, ES and Pd pertaining to a variation in power
distribution. Even though carrying the same name, the St/Lt dimensions of Matsumoto and Hofstede did not
prove to be related in this sample. For the other two dimensions there were found relationships, however, in
the opposite direction of what was expected; I/ was negatively related to I/C (r=.291, p=.415)"" and ES was
negatively related to Pd (r=-.434, p=.210). Of course, these relationships were not significant, and with such a
small sample there could be numerous sources to this irregularity. But if the tendencies reflect some accuracy,
it could either indicate a coding error or that at least one of the measurements is less than valid or reliable in
this context. The fact that Hofstede’s tool is by far the most corroborated and researched, speaks in favor of
his tool. However, the fact that we have individual scores on Matsumoto’s dimensions instead of aggregated
scores, speaks in favor of the scores from his tool.

o

The definition of the R/R dimension seems to have some elements in common with Hofstede’s Uncertainty avoidance (Ua)
dimension, i.e. the rule orientation part (www.meridianglobal.com [47]). However, Hofstede is very clear about his dimension
referring to uncertainty and not risk (Hofstede, 1991 [55]). Hence, the differences seem to be more prominent than the similarities.
All in all the definition of this dimension seems somewhat unclear; in the descriptions, risk orientation is for instance both linked
to decision-making by consensus and by authority.

? This is true also for the demographic data; these data matches only for the same respondents as the SAP.

' These dimensions were scored in the opposite direction, thereby giving the positive correlation opposite meaning.
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This confusion, together with a very small sample (N=11 for the SAP, Matsumoto’s cultural tool of
measurement), has made interpreting the results difficult at times.

The Risk/Restraint (R/R) dimension did not show much variance for this sample, thus making it difficult to
use. Therefore, there are no analyses reported that have used this dimension. This adds to the previous
reservations, as to whether this is a good measure.

The last two dimensions in the SAP (CSQ), D/I and T/R, did not show any relationship to Hofstede’s
dimensions.

3.1.3.3 Procedure

The data-collection was carried out in the course of 6 days, November 2004. As indicated above, observation,
semi-structured interviews and questionnaires were employed for the data collection. Observation was
primarily carried out in the Combined Joint Operations Centre (CJOC) of the DJTF during and in connection
with a “walk-through” with one of our key informants and during a brief held by the Commander. The
organizational questionnaires and the interviews were completed on site towards the end of the exercise. The
cultural questionnaires were filled in from the beginning of the exercise and continued throughout. The
organizational questionnaires were pen & paper while the cultural were computerized.

The subjects were recruited on the basis of free willingness. LTAMC made a presentation of the project and
the exercise commander made an appeal for the personnel to participate. The subjects would then at their own
convenience drop by our “office” within the exercise quarters.

3.1.4 Results
3.1.4.1 Information Sharing and Culture
Information push-pull related to Rank and Culture (I/C, I/l, Pd, ES)

There were two questions in the questionnaire measuring whether the respondents primarily pushed or pulled
information. These questions were significantly correlated (r=-.45, p<0.05, N=23); individuals who indicated
that they mostly pushed information to many persons, tended to indicate that the information was pushed to
them, and those who indicated that they only pushed information to a few persons, tended to indicate that they
pulled information themselves.

Qualitative data suggest that the choice between these strategies might depend on the position the person had
in the exercise. Controlling for the effect of rank gave a non-significant and weaker relationship between the
two variables (r=-.311, p=.382, N=8). It seems that some of the covariance in the push-pull behavior is
explained by a difference in rank; there is less connection between the variables for personnel higher in the
hierarchy. However, as sample size is very small, this can only be viewed as tendencies. Controlling for
culture (I/C and Pd) did not affect the relationship much.

Theory and empirical research on the effects of culture on cooperative behavior has indicated that there is a
difference in willingness to cooperate with others depending on their culturally defined predispositions.
Collectivistic cultures have been found to emphasize cooperation more than individualistic cultures (e.g.,
[68],[69]); Diaz-Guerrero, 1984 in [68]). Diaz-Guerrero found that individualistic cultures rather emphasized
competition. However, while some researchers (e.g., [70]) have suggested that collectivism mainly
predisposes to show cooperative behavior towards people from one’s own group or team (“in-group”), later
research [68] have shown that this tendency also extends to relations with people from other groups. The
sharing of information with other members of an organization is deemed to be an example of cooperative
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behavior, and we hypothesized that people from collectivistic cultures would be more willing to share
information (i.e. “push”) than people from individualistic cultures.

The data from AWO04 seems to support this supposition, even if the sample is too small to provide any
significant numbers. There was found a small tendency for people from a collectivistic culture to report that
they push information to more people than those from individualistic cultures (r=-.255, p=.241, N=23).

However, confusing the results somewhat, the SAP measurement, I/I, showed the opposite (r=-.343"", p=.301,
N=11); that people from an independent culture push information to more people. This is in line with the
finding presented in chapter 3.1.3.2, of I/I and I/C being negatively related'>. This is of course only a pilot
study, and it is our hope that further research will clarify such discrepancies.

Based on previous research it was also anticipated that a culture’s degree of Pd might affect the degree to
which people pull the information themselves. Low Pd has been linked to less leader supervision and more
initiative from people lower down in an organization’s hierarchy (see e.g., [55];[71];[56]).

There was no relationship with the Pd scores. However, the ES dimension was found to correlate
negatively with the degree to which a person reported to seek out the information him/herself (r=-.662,
p=.027, N=11)". This result would confirm the hypothesis, that an equality orientation is linked to more
initiative to seek out information.

Information-flow in the hierarchy and Culture (Pd)

Different information-sharing behaviors between superior, equal and subordinate were compared (Figure 4). It
was found that that the respondents tended to both share information with, and seek information from, equals
most of the time, while information requests were most often received from superiors. The only significant
difference in mean score was found between information seeking from superior versus equal (t = -3.51, p
=.002); the personnel tended to seek more information from equals.

"' Low I/1 indicates the opposite of low I/C. See chapters 3.1.3.2 for more on this.
e positively correlated while carrying the opposite meaning.

13 Controlling for rank did not affect the relationships much.
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Figure 4: Differences in information-sharing, requests and seeking, between superior, equal and
subordinate (1=min.score, 3=max.score).

We wanted to find out whether this communication pattern related to culture. Offermann & Hellmann [72]
found Pd to be negatively related to leader delegation and communication with subordinates, i.e. low Pd
indicating higher leader communication. The question was whether our findings of different types of
communication in the hierarchy related to Pd.

The difference between information seeking from superior and equal was not found to be significantly related
to Pd. Nevertheless, as Figure 5 shows, there were some differences in the communication pattern depending
on Pd". In general, lower Pd scores seemed to be related to: more information- sharing, requests and seeking
with/from equal, and more information- requests and seeking from subordinate. These differences were not
significant, which may be as expected from such a small sample.

!4 Results have been controlled for rank; i.e. the two enlisted (who had no subordinates to communicate with) were cut from the
sample in these analyses, as well as all those we had no rank information available for (n=14).
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Figure 5: Differences in information-sharing, requests and seeking, between superior, equal and
subordinate (1=min.score, 3=max.score) depending on degree of Pd (low [n=4] vs high [n=4]:
blue=low, green=high.)

We used sumscores" to see whether the general communication pattern would be related to Pd. As indicated
above, Offermann & Hellmann [72] found Pd to be negatively related to leader communication with
subordinates. Results seem to corroborate this finding; those with low Pd report more communication both
with equals and subordinates (Figure 6)'°. These differences are, however, not significant, and should only be
looked upon as tendencies'’.

' Factor analysis demonstrated a pattern of reported sharing, receiving requests for, and seeking information, which indicated that
the respondents may not have differentiated much between the different types of communication they were rating (see Bjernstad,
2005[51]). A high score means a high degree of communication. 16 Results have been controlled for rank; i.e. the two enlisted
(who per definition had no subordinates to communicate with) were cut from the sample in these analyses as well as those we had
no rank information available for (n=14).

'7 The difference in communication with subordinates depending on degree of Pd had a p-value of 0.675.
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Figure 6: Sumscore for amount of communication (sharing, seeking, and receiving requests for
information) (3=min.score, 9=max.score) with superior, equal and subordinate, depending on degree
of Pd (low vs high: blue=low, green=high).

Obstacles for information-sharing, Language and Culture (Ua)

Time constraints were rated as the most important obstacle for a person to share information, while culture
was rated as the least important obstacle.

Native English-speakers were found to perceive language and culture to be a greater problem for their
information-sharing than did non-native English-speakers. This is shown in Figure 7.
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Figure 7: Obstacles for information-sharing: native English-speakers (n=15) and non-natives (n=12)
(min.score=1, max.score=5).

Language is the one obstacle for information-sharing where people differed significantly depending on
whether they were native English-speakers or not (t=-2.08, p=.05). The differences in the ratings of culture
were not significant.

Ua is the cultural dimension that primarily would be expected to cause a difference in the rating of obstacles
for information-sharing. Since high Ua is indicating a culture where what is different is considered dangerous
[55], one would have expected that people high in Ua find differences in language and culture to be more
difficult than those with low Ua. However, the data here does not support this expectation (Figure 9). Figure
8 rather shows that people with low Ua rate language, organization & processes, and time as more important
obstacles for information-sharing than do those with high Ua.

In other words, Ua does not seem to influence whether people find language and culture to be a problem when
sharing information, while language'® does. However, due to the small sample, no conclusions can be made at
this stage.

'8 1.e. native compared to non-native English speakers.
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Figure 8: Obstacles for information-sharing: low Ua (n=17) and high Ua (n=7) (min.score=1,
max.score=6).

3.1.4.2 Decision-Making
Who makes decisions?

73,9% of the respondents reported that their superior made most of the decisions in their environment, while
the remaining 26,1% reported that they made the decisions themselves. None said that a subordinate made
most decisions. These data reflect a traditional hierarchic organization. Qualitative data also indicate
traditional hierarchic processes and a largely centralized decision-making process in the organization (see also
chapter 3.1.4.3 for more on this).

34,8% reported that decisions were made by one person (leader), while 47,8% reported that decisions were
made by one person (leader) in cooperation with a team. The remaining 17,4% report that most decisions were
made by a team.

Timeliness, speed, quality and success

The analysis showed that around 60% of the respondents rated the decision-making as timely, speedy, of good
quality, and successful in some degree. Respondents tended to rate the quality of decisions somewhat higher
than the success of decisions.

Qualitative data revealed that the quality ratings tended to be based on the respondents’ understanding of the
decision-making process, while the success ratings tended to be based on the feedback they had received on
the outcome. This means that the quantitative results referred to above, indicate that people tended to rate the
decision-making process (quality) somewhat more favorable than its outcome (success). On the positive side,
explanations of decision quality could look like this: “Most decisions here are done very well, based on
appropriate team-work in a correct and timely manner”, or like this: “There is strong leadership and guidance,
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better communication than usual, and a very accessible general.” On the negative side, respondents said things
like: “Decision quality is often ridiculous — a lot of impulsiveness on the leadership, it seems to me”, and:
“Input to decisions is not as complete as it could be. Input to decisions is shaped by what the boss will want.
Intermediate leaders are not guiding the process”.

Culture

Analyses of decision-making in relation to culture did not provide any results.

3.1.4.3 Organization and Culture (Pd and Ua)

Organizational change

87% of the respondents rated this organization as different from what they were used to. A moderate majority
(54,6%) rated the organizational changes to have been for the better. In the interviews, people who were
positive to the organizational changes linked this to an increase in the speed of decision-making and
information-flow, flatter organization and more effective team processes. Those who felt the changes had
been for the worse, pointed to NATO bureaucracy, micromanagement, and a lack of time and manning.

The personnel had been confronted with this organizational structure only once before in this series of NRF 4
DIJTF exercises. In the interviews, most of the personnel said that it was chaotic in the first exercise as well as
in the beginning of this one, as it took some time for them to learn and remember how to work in this
structure. We were informed that the organizational changes also meant that many people were put in
positions where they did not possess the expertise they felt they needed in order to do the work. As they were
experienced higher officers, they had many years of experience working within the traditional structure and
underlined how important it was to train together to have at chance at making a new one work.

Organizational change and Culture

According to previous findings it was hypothesized that people with high Ua would be more negative to
organizational change than those with low Ua [55]. Splitting the file in low and high Ua showed that for those
from low Ua cultures, there were no relationship between the experienced degree of organizational changes
and the rating of the organization. However, for those from high Ua cultures, there was found an almost
significant negative relationship (r=-.718, p=.069). This means that, the type of organizational change
experienced here tended to be understood as negative for those from high Ua cultures. Hence, the data seems
to support the hypothesis of high Ua predisposing people to perceive organizational changes as negative. This
makes sense. As indicated above, there were reports of chaos linked to the organizational changes
implemented, indicating that the environment is less predictable and more ambiguous. According to theory,
people from high Ua cultures will have more difficulties dealing with this [55].

Hierarchy, centralization and flexibility

Three questions were asked in order to decide some of the details of the organizational changes introduced,
pertaining to the respondents’ perception of the hierarchy, centralization/decentralization, and flexibility of
this organization compared to what they were used to.

Responses indicated that hierarchy may have been flattened in this organization (48% said the organization
was flatter, 22% that it was more hierarchic), but also that this was not accompanied by an equal amount of
decentralization (39% said the organization was more decentralized, 35% that it was more centralized).
Indeed, there was found no relationship between degree of hierarchy and decentralization'’. One of the

"9 1=.062, p=.778.
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respondents explained increased centralization like this: “Intermediate leaders are not empowered to make
decisions, so sometimes there is a chokepoint from the top for guidance.” Another one saw it from the other
side; he thought the problem was that subordinates forwarded too many questions to their superior out of
convenience. Such comments indicate, from two different standpoints, negative consequences when
centralization accompanies a flattening of the hierarchy (see also the discussion, chapter 3.1.5.3).

56,5% found the organization to be more flexible, while 26% found it to be less flexible. Regression analysis
was conducted and there was found a significant relation between perceived decentralization and flexibility
(B=.618, p=.002, R?=.036), indicating that people who found the organization to be flexible also tended to find
the organization to be decentralized.

The current findings suggest a relationship between decentralization and flexibility as portrayed in the model
below, Figure 9.

=618

Decentralization

) 4

Flexibility

Figure 9: Relationship between decentralization and flexibility.

Stepwise regression analysis was conducted in order to check how well the variables (hierarchy,
centralization, flexibility)* explained why people rated the organization as changed in this exercise. Degree of
decentralization turned out to explain 29,4% of the variance (adjusted R?=26,1%, p=.007). See table 3 below.
Adding the other variables (hierarchy and flexibility) to the model did not increase its explanatory value.
Indeed, it turned out to explain less of the variance (Adjusted R*=22,6%, p=.050).

Table 3: Regression analysis: Ability of the variable, degree of centralization, to explain why people
rated the organization as changed in this exercise.

B SEDb Beta t p
Constant 442 428 - 1.033 313
Degree of centralization .580 .196 543 2.959 .007

2 The independent variables were recoded for this analysis, so that high scores represented change in any direction (in line with the
scoring of the dependent variable).
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Hierarchy, centralization, flexibility, and Culture

We also expected that Pd would affect how the respondents rated the organizational changes. Low Pd has
been linked to liking to work in flatter and more decentralized organizations [55]. Thus, we expected that
those with low Pd would look more positively on the organization changes if they perceived that the
organization had become flatter and/or more decentralized. There was found a positive relationship between
perceiving this organization as more decentralized and rating the organization as better for those from low Pd
cultures (r=.595, p=.091) For those with high Pd, there was found no relationship between centralization and
rating the organization as better or hierarchy and rating the organization as better.

3.1.4.4 Group Roles and Processes and Culture (Ua, Pd, ES and M/F)
Changes in tasks and responsibilities, and Culture (Ua)

70% of the respondents reported that their tasks and responsibilities were different from usual in this exercise.
In the interviews, many of the personnel expressed that they found the changes in their roles and
responsibilities in this DJTF to be bewildering. However, those who were given increased responsibilities in
this organization tended to like it (r=.477, p=.025) as well as rate the organization positively (r=.559, p=.007).
Regression analysis revealed that the amount of responsibility explained 31,2% of the variance (adjusted
R’=27,8%) in the rating of the organization.

The question is whether these findings can be related to culture. As previously indicated (chapter 3.1.4.3), Ua
could predispose for handling change less well.

The link made between increased responsibilities and liking the change (increase) in responsibilities, was only
found for those from low Ua cultures (r=.513, p=.042, n=16). This could mean that, in line with the findings
in the previous chapter (3.1.4.3); a propensity for disliking change in high Ua cultures may have affected how
change was rated.

However, the link between increased responsibilities and rating the organization positively was found for both
low and high Ua personnel. Seen together, these findings may indicate that those with high Ua may not like
the change per se (increased responsibility), but producing a secondary effect; improving their insight into the
organizational processes and thereby making the organization more predictable, less ambiguous, and thus
more likable for persons from a high Ua culture. This interpretation is reinforced by the finding that increased
responsibilities seemed to have a bigger effect on those with high Ua than on those with low Ua for their
rating of the organization (high Ua: r=.785, p=.037; low Ua: 1=.520, p=.039). This is of course hypothetic at
this time; we had a small sample and will need further research clarify such interpretations.

Cooperation, organization and Culture (Pd, ES, M/F)

45% reported that the changes in tasks and responsibilities had affected cooperation in some degree, and
46,2% of these reported that it was for the better. Thinking the change was for the better for how they
cooperated with their colleagues, related significantly to reporting that they had more responsibility than usual
(r=.593, p=.033), liked having more responsibility (r=.691, p=.009), and were integrated into central processes
(r=.610, p=.027; see also next headline). This indicates that there is a link between having more responsibility,
being more integrated into central processes, and better cooperation. It seems that having a more central role
in the organization (more responsibility and more included in central processes), may influence the perception
of group processes (in terms of cooperation) positively.

The relationship (correlations) between these variables were re-estimated, to decide the effects of culture (Pd,
M/F). Partial correlation showed that these relationships were not affected much by culture (Pd, M/F).
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Correlations with organizational variables were conducted in order to see whether organization could have an
effect on cooperation. It was found that decentralization was significantly correlated with how the person
liked the changes in cooperation (r=.698, p=.008). Indeed, a regression analysis revealed that decentralization
explained 48,7% of the variance (adjusted R>= 44,1%) in how the person liked the changes in cooperation.
Thus, it seems that more decentralization may bring on more contentment with cooperation.

Using partial correlation, it was controlled for culture (Pd and ES); it did not have much effect on the
relationship between decentralization and contentment with cooperation.

On a question of which nationalities the respondents cooperate with, the majority reported that they
cooperated most with people from the US and the UK. Our respondents explained that this was due to the
general make-up of the organization, indicating that these nationalities simply outnumbered other nationalities
in the organization. However, some reported that they also, to a certain degree, choose whom to cooperate
with based on whom they felt most similar to and most at ease with, and that this sometimes had a root in
cultural similarities. Several interviewees pointed to that similarities in language, ways of
thinking/understanding, and values, guided their choice of interaction with other people.

Inclusion into organizational processes and Culture (I/C & 1/])

Three questions aimed to measure to what degree the respondents were included into the organizational and
team processes. These were questions on how well they felt integrated, their activity level, and the amount of
things they had to do in their position. 71%"' of the respondents reported that they were well included into the
organizational and team processes.

There was found no significant relationship between culture and inclusion into organizational and group
processes.

3.1.4.5 Language
English language proficiency level

9 out of 23 in the sample were non-native English speakers. To evaluate their level of English proficiency, the
personnel answered questions on comfort, stress and tiredness experienced when speaking English.

44,4% said they either sometimes or often became more stressed when working in English, and 75% said they
either sometimes or often became more tired when working in English. The question on comfort showed very
little variance, respondents all rated themselves as “quite” or “very comfortable”, and confirmed our
expectations of this possibly being a poor measure due to the social desirability of answering the question
positively.” The respondents’ answers to the question about tiredness came closest to how they saw it from
the outside. Respondents claimed that their colleagues either sometimes (83,3%) or often (16,7%) had
problems understanding or making themselves understood in English.

2 Le., 71% is the average on the three questions on integration, activity level, and amount of things to do (for more details, see
Bjernstad, 2005 [50]).

22 For more details on these measurements, please be referred to Bjernstad, 2005 [51].
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Language and the choice of medias of communication

A question on preference for the use of oral versus written medias of communication seemed to indicate a
slight inclination towards written medias of communication for non-English speakers. This is shown in the
crosstabulation below (table 4).

Table 4: Personal preference for the use of oral versus written medias of communication and
whether the person is a native English speaker or not.

Comm. preference Total
Oral No preference Written
Native English No 3 4 9 9
speaker?
Yes 9 5 0 14
Total 12 9 2 23

The interviews revealed that the choice of oral or written medias of communication may depend on several
circumstances, such as language (of both the receiver and the sender: native/non-native English speaker),
hierarchy (message to superior or subordinate), time (shortage), and familiarity (how comfortable with the
person). Except when the choice was due to time shortage, people’s preference for oral communication was
generally based on face-to-face interaction.

People said they to chose oral communication first of all because they could get immediate feedback on the
other party’s understanding and could, if necessary, clarify the message. This was especially understood to be
an advantage when communicating with non-native English speakers. However, several interviewees
experienced that the telephone was the least well functioning medium when communicating with non-native
English speakers. Furthermore, the choice of oral means of communication was deemed to depend on whether
or not they felt comfortable with the person they were communicating with.

Written medias of communication were often chosen by the interviewees if the message was of high
importance, so that the receiver could keep it for reference. The possibility of keeping the message for
reference was deemed to be of even greater importance when communicating with non-native English
speakers. The written communication allowed the non-natives more time and the option to consult co-workers
if they should need a clarification of meaning. This would explain the slight tendency found in the quantitative
data for non-native English speakers with a lower English language proficiency level to choose written medias
of communication.

Making sure that the receiver had understood the message, seemed to be the most obvious concern for the
people I spoke with. This was the reason given by both people who preferred written and oral communication.
However, on a personal level, some individuals appeared to be more comfortable in a face-to-face situation,
while others preferred the computer.

3-18 RTO-TR-HFM-138



ASSESSMENT OF ORGANIZATIONAL AND
INTERPERSONAL FACTORS IN A SIMULATED
MISSION AND IN AN OPERATIONAL ENVIRONMENT

Language and power relations

It was expected that language proficiency might influence power relations. There were four questions aiming
to measure language-related power relations. These focused on: persuasion, understanding of another person’s
point of view, domination in cooperative situations, and the act of interrupting. 66,6% of non-native English
speakers said that they sometimes or often found it harder to persuade their colleagues of their ideas in
English than in their native language, but only 22,2% said that they sometimes or often were interrupted more
when communicating in English than in their native language. 81,8% of the respondents found it harder to
understand non-native English speakers point of view than native English speakers. 95,5 % of the respondents
found native English speakers to dominate cooperative situations more than others>.

From this, we understand that a great majority of the respondents found it harder to understand non-native
English speakers’ point of view than native English speakers, as well as finding native English speakers to
dominate cooperative situations in this organization. This seems like a logic connection. Indeed, these two
variables (finding it hard to understand non-native English speakers and finding native English speakers to
dominate) were significantly correlated (r=.543, p=.009).

There also appears to be a tendency for native English speakers to find non-native English speakers’ point of
view to be more difficult to understand than what non-native English speakers do. This is shown in the
crosstabulation below (table 5). There was found a significant correlation of (1=.428, p=.047) between the two
variables. This is in line with the findings reported in chapter 3.1.4.1; native English speakers were also found
there found to rate language as a more important obstacle to information-sharing than did non-native English
speakers.

Table 5: Relationship between being a native English speaker and finding that non-native English
speakers often have problems making themselves understood.

Finding Non-native English Speakers to have Problems Making
Themselves Understood

Never Seldom Sometimes Often Very often Total
Native English No 1 3 3 1 1 9
speaker?
Yes 0 0 6 6 1 13
Total 1 3 9 7 2 22
Culture

Analyses of language in relation to culture did not provide any results.

2 There were not found any significant differences between native English speakers and non-native English speakers on their
responses to this question.
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3.1.4.6 Identity and Culture (I/C)
Affinity

It was found that the team and the assignment meant most in creating a sense of belonging for our
respondents. Age and gender was found to be the least important. This is portrayed in Figure 10.

Figure 10: Ratings of what gives a sense of belonging (min.score=1, max.score=5).

Affinity and Language

Further analysis was conducted in order to see if there were any differences between native and non-native
English speakers in what created a sense of belonging. This is presented in Figure 11.
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Figure 11: Differences between native English speakers and non-natives in ratings of what gives a
sense of belonging.

A t-test demonstrated that there was a significant difference between native English speakers and non-natives
in their ratings of nationality/culture (t=-2.446, p=.023). Native English speakers found nationality/culture to
be significantly more important for their sense of belonging in this environment than did non-native English
speakers.

Affinity and Culture

Relating the findings on belonging to culture, it was found that assignment was the only affinity which
seemed to be related to culture; I/C was related to rating assignment as important (r=-.386, p=.062, N=24).
This means that the respondents from collectivistic cultures tended to rate common assignment as more
important for their sense of belonging than what the respondents from more individualistic cultures did.

It was furthermore checked whether culture (I/C) had an effect on how important the respondents rated
affinity. There did not seem to be any difference in how they rated the importance of the affinity.
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Meaning of affinity, and culture (I/C,1/1)

Three questions aimed to measure the meaning of the personnel’s affinities. These questions asked them to
rate the importance of belonging, whether it is an aid in doing their job and whether it is an obstacle for them
in doing their job. Descriptive statistics show that affinity was deemed to be important by 87% of the
respondents. 92,3% found it to be important for them to do their job while only 4,3% found it to be an
obstacle.

Both finding affinity to be important and an aid in doing the job were related to finding assignment to give a
sense of belonging (r=-.525, p=.01; r=-394, p=.063). This indicates that a sense of belonging can help people
working on the same assignment to get the job done. Culture (I/C, I/I) did not seem to affect this relationship
much. It appears that this is valid for both individualists and collectivists.

3.1.4.7 Controlling Behavior, Trust and Culture (Pd, Es, Ua, I/C and I/T)
Controlling behavior, and Culture

One question aimed to obtain a rating of the use of controlling behavior. Descriptive statistics show that there
were an approximate equal number of people who reported that they often, sometimes, or never found it
necessary to increase downward control. There was no significant difference between native English speakers
and non-natives.

In order to find out whether there were any cultural differences in how people answered this question we
explored both qualitative and quantitative data. From the interviews we found that people from low Power
distance (Pd) cultures seemed more often to rely on the ability of their subordinates to manage on their own,
while people from high Pd cultures were more liable to indicate that the subordinates had to be guided in order
for them to “get it right”. People from low Pd cultures also tended to reveal more positive attitudes to their
subordinates than did people from high Pd cultures. An example of a statement from a low Pd representative:
“The members of the organization are generally rather experienced, so I don’t feel a strong need to exercise an
increased control.” Interviews with high Pd representatives, on the other hand, left us with statements like this:
“Some people tend to escape their tasks when they realize that the superior control is insufficient.”

We also wanted to find out whether this could be supported by the quantitative data; was there a link between
the self reported controlling behavior and the Pd, ES and Ua dimensions of culture? There was found no such
relations in our data.

Trust and Culture

There were two questions pertaining to how the respondents generally related to people from different cultures
and how they trusted them. 36,4% reported that there were differences in how they related to people from
different cultures, while 50% said that there were no differences. Qualitative data indicated that whether
people chose to treat people the same, independent of culture, or differently, depending on culture, they did it
because they believed it was the “right thing to do”. Some found it most correct to treat everyone the same
(independent of culture), while others argued that there were advantages to “being sensitive to different
cultures”.
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Very few (13,6%) said that they trusted people from other cultures less than people from their own culture.*
Qualitatively, on this question, interviewees generally said that trust depended more on person than on
nationality. However, some also specified that they more readily trusted someone from a culture or group that
they knew normally performed well on the task at hand, and that others first had to prove themselves. One
said it like this: “There is more of a need to get to know people from different cultures for you to trust them; to
know what to expect, etc.” Some furthermore linked trust to understanding, “You trust those you understand”.
In other words, it seems that trust has a lot to do with familiarity, in terms of ability to understand and
knowing what to expect.

Quantitative data demonstrated no relationship between the direct question on trust and the cultural
dimensions of Individualism/Collectivism (I/C, I/I) and Uncertainty avoidance (Ua). However, the question on
whether the respondents related differently to people from other cultures, revealed correlations with both the
I/C and the Ua dimensions; I/C was almost significantly negatively related (r=-.366, p=.078)> and Ua was
significantly positively related (r=.408, p=.048). This indicates that respondents from individualist and low Ua
cultures tended to report that the culture of the other person influenced how they related to them. Collectivists
and high Ua persons, on the other hand, reported to distinguish less between how they related to people from
different cultures.

3.1.5 Discussion
3.1.5.1 Information Sharing and Culture

There was found a small tendency for people from collectivistic cultures to report that they push information
to more people than those from individualistic cultures. This was in line with expectations; collectivism has
previously been linked to more cooperative behavior, while individualism has been linked to competitive
rather than cooperative behavior.

It was also checked for a link between information-sharing in the hierarchy and culture (Pd). It was found that
those from a low Pd culture reported more total communication both with peers and subordinates than did
those from a high Pd culture. This was in line with previous research having found Pd to be negatively related
to leader communication with subordinates.

As high Ua may predispose for handling the unknown less well, it was found plausible that Ua would
influence how people rated certain obstacles for their sharing of information. However, our results indicated
no link between Ua and whether people find language and culture to be a problem when sharing information.
But due to the small sample, no conclusions can be made at this stage.

On the other hand, there was found an important difference between native English-speakers and non-natives
in how they saw language and culture as a potential problem; contrary to our expectations, native English-
speakers perceived language and culture to be greater obstacles for their information-sharing than did non-
native English-speakers™.

? Due to a lack of variance in responses and indications in the interviews of this being a sensitive question (people generally will not
admit to distrusting other nationalities, as this may appear racist), this low number may be somewhat misleading. The question has
been rephrased in the revised questionnaire

% Due to the small sample, it is difficult to get significant numbers. As this was almost significant we chose to include the analysis,
but ask the reader to be aware of uncertainties.

%8 The difference in the ratings of language was significant, while the difference in the ratings of culture was almost significant.
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This finding is in line with the findings on language (chapter 3.1.4.5); native English speakers also perceived
it as more difficult to understand non-native English speakers’ point of view than did non-native English
speakers. Thus, it seems that native English speakers find it more difficult both to understand non-native
English speakers as well as to trust them to understand a message.

The notion that native English speakers may hesitate to share information because they are afraid that the non-
native English speakers may not understand the message is supported by the qualitative data from the
interviews. Native English speakers often reported that they were unsure of non-native English speakers
understanding.

3.1.5.2 Decision-Making

Both qualitative and quantitative data support the finding of traditional hierarchic processes and a largely
centralized decision-making process in the organization (see also chapter 3.1.4.3 for more on this). About
three quarters of the respondents indicated that their superior made most of the decisions. Over one third
reported that decisions were made by the leader alone, while almost half reported that the leader also included
a team in the process. Only some, about one in 6, indicated that most decisions were made by a team.

The analysis showed that a relatively stable majority (around 60%) of the respondents rated the decision-
making as timely, speedy, of good quality, and successful. People tended to rate the decision-making process
(quality) somewhat more favorable than its outcome (success).

There were found no relations to culture.

3.1.5.3 Organization and Culture

87% of the respondents rated this organization as different from what they were used to. It is very possible
that this could influence the effectiveness of the organization. The optimal situation is that there is congruence
between the organization one is used to and the organization one is to work in during an exercise or real
operation. What has been practiced daily for years will evidently form a person’s basic understanding of how
the organization works and how he/she should do his/her work within it, in time becoming automatic and less
subject for conscious evaluation. Especially in situations of high mental demand (stress), people increasingly
depend on their most salient mental models, i.e. what they are most used to doing (e.g., [73]). Changing the
organizational structure and processes is therefore a difficult and long process (see also [55]); people’s basic
understanding, or existing mental models, will continue to influence their behaviour until new mental models
become more salient. One cannot really expect a change in organizational structure and processes to become
efficient until this has become the norm for the people working in it.

On the other hand, a moderate majority did rate the organizational changes to have been for the better. One
has to start somewhere in order to make changes, and it takes time and experimentation to change the NATO
organization and processes. Thus, the organizational and procedural changes introduced in this DJTF, can be
understood more like a step on the way than being final or complete in any way (i.e. the organizational
changes aiming for EBO). Hopefully, what studies like this may contribute to, is to increase the understanding
of the effects of the changes and learn from the experiences of people who are in the middle of it.

High Ua predisposes for handling change (especially chaos and ambiguity) less well, and it was anticipated
that Ua could affect the rating of organizational change. For those with high Ua there was found an almost
significant negative relationship between the experienced degree of organizational change and the rating of
the organization. High Ua seemed to predispose people to perceive organizational change as negative.

3-24 RTO-TR-HFM-138



ASSESSMENT OF ORGANIZATIONAL AND
INTERPERSONAL FACTORS IN A SIMULATED
MISSION AND IN AN OPERATIONAL ENVIRONMENT

The respondents tended to rate this organization as more centralized than what they were used to. This was
reflected both in relation to the questions on organization and to the questions in relation to tasks and
responsibilities (see chapter 3.1.4.4). At the same time, the organization tended to be rated as flatter. This is in
line with other empirical findings from the field; decentralization and flattening of the hierarchy do not always
go hand in hand (e.g., [74]). Indeed, new technology and flattening the hierarchy often mean a centralization
of decision-making rather than decentralization (see e.g., [75]). However, this is not optimal for the efficiency
of organizational processes, as the top end of the hierarchy easily gets overloaded when too many decisions
are routed upwards (see e.g., [76],[75]). This latter interpretation was further supported by the qualitative data.
Such organizational processes make personnel lower down in the hierarchy less able to make decisions. This
may be linked to the process of learned helplessness”’; there is a risk that people become passive in systems
where they get used to having insufficient authority to achieve their goals. If the person gets used to not being
able to make a difference, it is a natural consequence to stop trying.

Decentralization and flexibility were found to be closely related; people who found the organization to be
flexible also tended to find the organization to be decentralized. This confirms the classic finding of a link
between centralized organization and inflexibility (see e.g., [77],[78],[75]) and supports the theory proposed
in the concept of Network Enabled Capabilities (NEC)® (e.g., [79],[75]). This is in line with
organizational studies by e.g., Morgan[77], describing bureaucratic type organizations as hierarchic,

centralized and inflexible - indicating a link between these variables. A later study with a larger sample
(N=55) from a tactical level at a NATO exercise (Battle Griftin 2005), confirmed this relationship further [80].

Hence, both theory, current, and later findings indicate that there may be a causal relationship where
decentralization predicts/explains flexibility.

On culture, it was found that respondents from a low Pd culture who perceived the organization to be more
decentralized, tended to rate the organization positively (almost significant positive relationship). This was in
line with expectations; low Pd should make it more natural to work in flatter and more decentralized
organizations. However, there was found no relationship for high Pd cultures. Is it possible that people from
low Pd cultures find it harder to adapt to a more centralized organization than people from high Pd cultures
find it to adapt to a more decentralized organization? This is of course only a very small sample, making it
risky to read too much into the results, but it could be interesting to follow up on this in later research.

3.1.5.4 Group Roles and Processes and Culture

It was found that a majority of the respondents perceived their tasks and responsibilities to be different from
usual in this exercise. Those who were given increased responsibilities in this exercise/organization were
found to like it better as well as rate the organization as better.

The significant link between increased responsibilities and liking it was only found for those from low Ua
cultures. This could mean that, in line with the findings in chapter 3.1.4.3; a propensity for disliking change in
high Ua cultures may have affected how change was rated. However, there were indications that those with
high Ua did not like the change per se (increased responsibility), but that the increased responsibility had a

T A classic psychological finding [81]; people learn quickly to stay passive when they previously have learned that their actions are
unsuccessful. This knowledge is furthermore transferable to different situations than where it was learned.

2 Comparable to the previously used terms: Network Centric Warfare (NCW) and Network Based Defense (NBD — used in
Norway, e.g., [75]).
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secondary effect - improving their insight into the organizational processes and thereby making the
organization more predictable, less ambiguous, and thus more likable for persons from a high Ua culture.

There were found significant positive relationships between responsibility and contentment with cooperation,
and integration and contentment with cooperation. Culture did not seem to influence these relationships.

Results indicated a link between decentralization and contentment with cooperation. This could indicate that
teamwork is ameliorated by decentralized control. Such an interpretation is supported by research on team
decision-making; democratic leadership has been found to be more effective and advantageous in many
respects (e.g., [82],[83],[84]). The other positive links to contentment with cooperation, responsibility and
integration, support this interpretation; high responsibility for all and high integration into central processes
are characteristics of a decentralized organization. There was found no link between culture and how the
respondents rated cooperation.

A majority reported that they cooperated most with US and UK due to the make-up of the organization.
However, qualitative data revealed that similarities in language, ways of thinking/understanding, and values,
may influence the personnel’s choice of whom to interact with. This may influence the cooperative processes,
in terms of who cooperates with whom.

Most respondents reported that they were well included into organizational and group processes. There was
found no significant relationship between culture and inclusion.

3.1.5.5 Language

The results indicated that three quarters of the non-native English speaking personnel were negatively
influenced by having to work in English instead of in their native language. Increased tiredness and stress
were such factors. This means that non-native English speaking personnel are subject to a larger cognitive
load relative to what natives experience, and that they consequently may be more vulnerable to additional
stressors (see e.g., [73],[85]). The poorer the language proficiency, the higher the cognitive load. This will
have an impact on their function in the organization, especially in times of high demands.

When it comes to the choice of means of communication, there seemed to be a very slight preference for
written means of communication when the receiver and/or the sender were a non-native English speaker.
However, quite a lot of respondents also preferred face-to-face interaction. The telephone was the least
preferred medium, perceived to augment the risk for misunderstandings.

It was found that almost all of our respondents (96%) perceived native English speakers to dominate
cooperative situations more than others. Native English speakers also tended to find it more difficult to
understand non-native English speakers’ point of view than what non-native English speakers did. These
findings indicate that non-native English speakers clearly have a disadvantage in the organization and in
cooperation compared to native English speakers. This is understood to be due to the language advantage
native English speakers have. Seen together with the results presented in chapter 3.1.4.4, native English
speakers may not only dominate cooperative situations, they may also outnumber the non-native English
speakers in the organization. Another possibility is that they may have more leading positions.

3.1.5.6 Identity and Culture

It was found that the team and the assignment meant most in creating a sense of belonging for our
respondents. Age and gender was found to be the least important.
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Both language and culture were found to affect some of the ratings. Native English speakers rated
nationality/culture significantly more important for their sense of belonging in this environment than did non-
native English speakers. In chapter 3.1.4.1, it was also found that native English speakers rated culture as
more of a hinder for their information-sharing than did non-native English speakers. This may indicate that
native English speakers focus more on culture than non-native English speakers do, both as something
positive (giving a sense of belonging) and as something negative (an obstacle for sharing information).

Assignment was the only social affinity which turned out to be related to culture. Respondents from
collectivistic cultures tended towards rating common assignment as more important for their sense of
belonging than what their colleagues from individualistic cultures did. There did, however, not seem to be any
cultural difference in how the respondents rated the importance of the affinity in general. Previous research
have found that group belonging is more emphasized in collectivistic than in individualistic cultures (e.g.,
[551,[56]). This difference did not show up in our material.

Almost all respondents found affinity to be important and an aid to get the job done. This was further related
to finding the assignment to give a sense of belonging, indicating that a sense of belonging can help people
working on the same assignment to get the job done. From another angle, this may also indicate that having a
common goal (in terms of assignment) bring people closer (in terms of cooperation and group
belonging/identity). This is in line with classic research on group processes; common goals and mutual
dependency has the ability to create a common identity (i.e. psychological sense of belonging; see e.g., [86])
and to bring people even from conflicting groups together in cooperation [87]. Culture was not found to affect
these ratings and relations much; it was valid f