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This paper describes a study of team coordination and its breakdowns in a complex and dynamic work 
environment. Sixteen videotaped cases of real-life trauma patient resuscitation in a trauma center’s patient 
admitting areas were analyzed. The findings from the study suggest that highly skilled work teams used a 
variety of ways to coordinate, many of which were non-verbal and implicit. Breakdowns in coordination 
occurred in several stressful situations, and the lack of explicit, verbal communications could be a major 
contributing factor. The paper characterizes the situations where coordination breakdowns were observed, 
and recommends that the team training be targeted at those situations where verbal communications are 
essential yet team coordination is prone to breakdowns. 

INTRODUCTION 

Over the past 20 years, a considerable amount of attention 
has been directed to various aspects of team coordination, such 
as communications (e.g., Kanki et al., 1989), decision-making 
(e.g., Orasanu & Salas, 1993; Rogalski & SamurGay, 1993), 
team organization (e.g., Morrissette et al., 1975), and task dis- 
tribution (e.g., Hutchins, 1989). Nevertheless, our understand- 
ing is still very limited of how teams coordinate in real life 
situations, especially in those that are stressful and occur dur- 
ing crises. Little information is currently available on (1) the 
strategies used by practitioners to achieve coordinated activ- 
ities and (2) the nature of the situations in which coordina- 
tion breakdowns occur. The answer to the first question can 
provide us with information, for example, on how to design 
workplaces and interfaces to facilitate team coordination (e.g., 
Segal, 1994). The answer to the second question can direct us 
at those challenging situations where team coordination is cru- 
cial and is prone to breakdowns, and thus one can target team 
training accordingly. 

To answer these two questions, video recordings made dur- 
ing real trauma patient resuscitation in a level-I shock trauma 
center were reviewed and analyzed. This paper describes the 
methodologies and findings of video analysis used. 

METHOD AND MATERIALS 

Trauma patient resuscitation is a specialized domain in 
which critically ill or injured patients are resuscitated and 
treated in a dedicated facility. In the center studied, the per- 
sonnel in a typical team can be divided into three crews: sur- 
gical, anesthesia, and nursing, each with its own crew leader. 
The surgical crew has one or two surgeons, one of which is the 
assigned team leader, and an emergency medicine fellow. The 

anesthesia crew has a nurse anesthetist and one or two anes- 
thesiologists. The nursing crew has one or two nurses and a 
trauma technician. 

Materials Video recordings analyzed were from the video li- 
brary of real trauma patient resuscitation made during a period 
of four years in a level-I trauma center. Resuscitation teams 
were situated in the patient admitting areas (see Figure 1 for 
an overview of the areas) and were surrounded by resuscita- 
tion equipment (e.g., intravenous fluids and airway manage- 
ment and monitoring equipment). 

The video recordings were from a fixed miniature 
video camera suspended from the ceiling, with microphones 
mounted immediately above the patient’s head and feet. The 
video images were overlayed with patient physiological data, 
which were directly obtained from patient monitoring equip- 
ment (for detailed description, see Mackenzie et al., 1994). 
The attending anesthesiologist started the recording voluntar- 
ily, just prior to the arrival of the patient. Along with video 
tapes, the participants of a case were requested to submit pa- 
tient records for later review. The patient records contained 
basic information about the patient status prior to admission 
and treatment received (such as drug names and doses). 

The participants and non-participant subject matter experts 
were requested to review video tapes and to provide commen- 
taries, usually within a week. Interviews were conducted for 
a small number of cases where what had occurred appeared to 
be unclear. Over 100 cases were so video taped over the. three 
year period, and they covered a wide variety of cases and team 
compositions. 

Video analysis Analysis efforts were focused on the follow- 
ing two objectives: (1) categorizing ways in which team co- 
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ordination was achieved, and (2) hypothesizing the nature of 
breakdowns in team coordination. To achieve these two objec- 
tives, three types of critical incidents were selected: decision 
points, high workload periods, and apparent problems in team 
coordination. 

Figure 1: Admitting area layout. The schematic shows cam- 
era position (on the ceiling) and personnel. ACP: anesthesia 
care provider, S: surgeon, N: nurse, EM: emergency medicine 
physician. Note that the locations of the team members and the 
composition of the team were not fixed. 

FINDINGS 

Ten cases in the video library were analyzed in details. 
These ten cases were selected due to the existence of large 
amount of commentaries from subject matter experts and the 
occurrences of critical incidents. However, the selection of the 
cases was not in any systematic manner and thus subject to 
sampling biases. 

Strategies of Coordination 

The findings related to coordination strategies that were 
used by resuscitation teams are reported in two separate areas: 
task coordination, or the distribution and delegation of tasks, 
and information$ow, or the passage of information regarding 
patient status and contingency plans. 

Task coordination During the course of resuscitating a trauma 
patient, many physical tasks were performed. Some of them 
had to be coordinated among team members within a crew or 
across crews. This was so either because the tasks needed syn- 
chronous effort from multiple people (e.g., lifting the patient), 
or because the tasks relied on preconditions (e.g., suctioning 
equipment must be ready before usage), or because multiple 
tasks need to be accomplished within a short period of time 
(e.g., establish the airway and restore blood circulation). 

Several forms of non-communication task coordination ac- 
tivities were noted in video analysis. Five of them are listed 

below. Note that the following forms are not mutually exclu- 
sive. 

Following the protocols . Established practices (sometimes 
codified as protocols, such as the Advanced Trauma Life Sup- 
port protocol), specify task distributions and priorities, imme- 
diate goals, and problems to be treated. The tasks to be done 
by each team member are clear. Without much communica- 
tion, in almost every case, the surgical, anesthesia, and nursing 
crews commence their activities after the patient arrived. We 
observed clear task distributions among the crews in resuscita- 
tion teams at the beginning of each patient admission, despite 
the uncertainty about the patient’s status. 

Following the leader . Team members determined what they 
should do by watching the leader. The activities of the team 
leader can be viewed in some sense as the “medium” through 
which the team leader passed information (such as instruc- 
tions) to the rest of the team. If not occupied, we observed 
that team members tended to follow the attention foci of team 
leaders. Needed materials or help were provided often without 
explicit solicitation. 

Anticipation . The team members were also found to pro- 
vide unsolicited assistance through the anticipation of the team 
leader’s response to the patient’s physiological events. A gag- 
ging sound, in one case, led an assistant to offer a suction- 
ing catheter in anticipation that the patient would vomit soon 
and the anesthesia crew member would have to use that device 
to clear the patient’s airway. Thus the shared physical event 
space became a medium of communication for the team. The 
prerequisite, of course, was the ability to understand the signif- 
icance of patient events. The workspace itself is also a medium 
through which the teams coordinated. We often observed that 
team members, while not under instruction to perform specific 
tasks, scanned the workspace and perceived tasks needed to be 
carried out. In one case, for example, upon seeing an unopened 
package which would be used soon, a team member began to 
open the package and set up the device inside the package. 

Activity monitoring . The interdependencies of tasks shared 
by a team mean that one member’s tasks could sometimes only 
commence after the success of another member’s tasks. (For 
example, surgeons can only begin certain procedures of resus- 
citation after the patient is anesthetized.) Thus monitoring the 
progress of an other member’s tasks not only made it possi- 
ble to compensate for a teammate’s performance, but also gave 
lead information to prepare for the next step. 

In many cases, the surgical crew did not announce their 
plans, however, the anesthesia crew inferred what needed to be 
done from the activities of the other crew. For example, dur- 
ing the review of the video tapes of a case, one participant in 
that case revealed that the conversation between two surgical 
crew members provided cues of what the surgical crew would 
do next, even though the conversation was not directed at the 
anesthesia crew. 

These strategies of task coordination, without the use of 
explicit (verbal or gestural) communications, enabled the re- 
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suscitation teams to perform smoothly in most situations. 

Informationflow One of the most interesting aspects of team 
coordination is the explicit, verbal communications regarding 
situational assessment and future plans, even though such com- 
munications were relatively rare. In the situations where such 
information flow was detected, we found most of the commu- 
nications had clear indications that the team was at a decision 
point. The team members voluntarily provided their views of 
the situation based on the decisions that the teams were facing 
at the time. For example, in one case when the patient was 
still not paralysed 90 seconds (the usual duration) after the in- 
jection of drugs, several team members, without request, pro- 
vided their assessment of the patient condition and of the rea- 
sons why the patient had not been paralysed. In another case, 
while an anesthesia care provider was determining whether the 
patient was receiving oxygen, the surgeon provided his assess- 
ment of the situation unsolicited by saying that “the patient was 
stable.” 

The amount of verbal communications varied greatly 
among different teams. Some team leaders verbalized their 
plans clearly while other team leaders let the team members 
to infer their goals and intentions through actions. This fac- 
tor of leadership style will not be reported here, but clearly it 
influenced the information flow within a team. 

Coordination Breakdowns 

Considering the uncertainty and task difficulties involved 
in trauma patient resuscitation, the team coordination was ad- 
equate in the majority of the cases we analysed. However, 
breakdowns in team coordination were observed in a number 
of crisis situations. We will report these breakdowns in the fol- 
lowing three types of situations: (1) when there was pressure to 
seek alternative solutions, (2) when an unexpected, non-routine 
procedure was initiated, and (3) when there was a diffusion in 
responsibility. 

Pressure to seek alternative solutions In this type of situa- 
tion, extreme difficulties or unexpected patient responses were 
encountered and prevented the implementation of routine pro- 
cedures. When the patient condition was deteriorating rapidly, 
the team was under pressure to find an alternative solution and 
to act immediately. Figure 2 illustrates one such incident. In 
this case the patient had a gun shot wound to the lower ab- 
domen. The patient’s condition required immediate intubation 
(the passage of a tracheal breathing tube) to enable controlled 
ventilation, which required paralysing the patient. The regular 
route to achieve this for the anesthesia crew was to wait for the 
surgical crew to gain venous access to the patient (phase A), 
as drugs to paralyse the patient were usually injected intra- 
venously. However, difficulty in achieving this (due to previous 
use of veins for intravenous drug abuse) and rapidly declining 
patient conditions (unrecordable blood pressure, weak pulse, 
and combativeness due to agonal status) forced the anesthesia 
crew (with two members, ACPl and ACP2) to examine alter- 
natives. 

During phase B (which represented a length of 20 seconds), 

the two anesthesia crew members implemented a line of action 
conflicting with each other’s action. No attempt was made by 
either anesthesia crew member to communicate the problems 
or discuss action plans during this phase. The intentions and 
the objectives of each anesthesia crew member could only be 
inferred after their action plans were started. 

Initiation of unexpected, non-routine procedures This type of 
incident arose when unexpected non-routine and novel solu- 
tions were attempted. During phase C in Figure 2, for exam- 
ple, one of the anesthesia crew members decided to use a non- 
routine method (nasal intubation) of achieving airway access. 
This method required special materials that had not been antic- 
ipated in advance by the supporting members of the team. No 
announcement was made about the adoption of the non-routine 
method. As a result, the ability of the supporting members of 
the team to provide assistance was compromised. Coordination 
breakdowns in this type of incident were marked by the lack of 
anticipatory help from the team members, delays in preparing 
materials, and unnecessary pauses in the team leader’s activi- 
ties to obtain assistance. 

DifSusion in responsibility In critical circumstances during pa- 
tient resuscitation, a diagnostic procedure or a treatment plan 
may have to be abandoned if the patient condition is too un- 
stable. Such changes in plans occur during crises and under 
great time pressure. The team may have difficulties in adjust- 
ing itself from a diagnostic mode to action mode. Figure 3 
shows one type of such scenario. During phase A, the anes- 
thesia crew (labelled as ACP in Figure 3) concentrated on de- 
termining a critical task condition (whether or not the patient’s 
lungs were being oxygenated), during which time the surgical 
crew (S) was assessing the patient condition and the nursing 
crew (N) was standing by, ready to provide assistance. After 
about 5 minutes the patient condition became critical (due to 
the lack of oxygen input), and the anesthesia crew decided to 
abort the process of obtaining further diagnostic cues. A sud- 
den change of action (removal of the endo-tracheal tube or ET 
tube) was taken, without informing the rest of the team in ad- 
vance during phase A. The inability of the rest of the team to 
anticipate this sudden change in plan prevented them adjusting 
their responsibilities accordingly, and resulted in the omission 
of a critical step (applying cricoid pressure to prevent regurgi- 
tation of stomach content into the lungs after the ET tube was 
removed). 

Summary of strategies for team coordination and types of coor- 
dination breakdowns To summarize on the strategies of team 
coordination, verbal communications can be viewed as one of 
many media that the team used to communicate. These types 
of media include, in addition to utterance and explicit gestures, 
(1) activities, (2) workspace, (3) events, (4) foci of attention. 
These media were possible because team members worked in 
closed physical workspaces. Although not sufficient in all OC- 

casions, they provide an efficient means for the team to coor- 
dinate. 

The coordination break downs that our video analysis iden- 
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tified can be described in the following four forms: (1) conflict- 
ing plans, (2) inadequate support in crisis situations, (3) in- 
adequate verbalization of problems, and (4) lack of task del- 

egation. Their occurrence indicates gaps between what was 
needed and what the team had done in terms of team coordina- 
tion. 

I 
I 
I 
1 First line of action 
I 
I (Routine) 
I 

lines of action 

phase A phase B 

Time 
> 

I phase C I 
Conflicting activities 

Figure 2: Coordination breakdowns when team encountering unexpected obstacle(s). Two anesthesia care providers are labelled as 
ACPl and ACP2. 
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Figure 3: Coordination breakdowns when a sudden change of action occurred. N, S, and ACP represent three lines of activities of the 
nursing, surgical, and anesthesia crews, respectively. 

DISCUSSIONS 

The video recordings in our study show that team coordi- 
nation was achieved in most situations with minimum explicit, 
verbal communications. When team coordination broke down, 
it often occurred in situations where there was a lack of ex- 
plicit communication. In the following, we evaluate these find- 
ings against three previous studies done by Serfaty et al (1993), 
Orasanu (1990), and Segal(l994). 

In studies of team coordination patterns under stressful and 
unstressful situations, Serfaty et al (1993) found that high per- 
formance teams were able to adapt their coordination strategies 
in stressful situations to reduce the cost of explicit communi- 
cations. It appears that the teams in our study had adapted 
to the implicit coordination due to the high workload in many 

situations. Although no quantitative comparison was made be- 
tween high stress and low stress situations, our observations 
show that in non-stressful situations, verbal communications 
contained considerable amount of non-essential information, 
some of which did not relate directly to the case involved. Such 
an adaption could probably be better explained by the adaption 
of workload management, as described by Sperandio (197 1) in 
his analysis of communications between air traffic controllers 
and pilots. 

Orasanu (1990) also contrasts team activities between high 
and low performance teams. Her major finding was that the 
content of communications was different between high and 
low performance teams. High performance teams communi- 
cated explicitly about problems and plans. However, the small 
amount of verbal communications in the cases that we recorded / 
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did not allow us to compare across different scenarios. 

Segal’s study (1994) of non-verbal communications had 
similar findings to ours. He found that visual monitoring of 
team mates’ activities was an important part of team coordina- 
tion. Through the analysis of visual checking patterns, Segal 
provided quantitative data to support the notion that visible ac- 
tivity is an essential part of team work. 

There are several implications of our findings for work- 
place design. Similar to what Segal (1994) argues, one has 
to beware of implicit communication channels, as they had im- 
portant roles in team coordination in our studies. Practitioners 
utilized various non-verbal media for coordination: through ac- 
tivities monitoring and through shared event space. These me- 
dia have important functional roles, including allowing team 
members to compensate for team mates and to schedule their 
own activities. The ability to monitor on-going activities and 
events also enables the team to have a coherent shared men- 
tal models (Cannon-Bowers et aZ., 1991; Orasanu, 1990), thus 
team members could provide needed information and support 
without an explicit request. 

Our findings also provide guidance to studies of team ac- 
tivities in simulated environments. On the one hand, the cur- 
rent study highlights the importance of non-verbal communi- 
cations and various types of medium used in communication. 
Stripping these methods of communication away in a labora- 
tory study, for example, could dramatically change how a team 
coordinate and impose extra workload on the team. Conse- 
quently, the problems in coordination observed in such a sim- 
ulated setting may have a very limited validity in settings like 
emergency rooms. On the other hand, understanding the three 
types of scenarios where coordination breakdowns were ob- 
served could lead investigators to focus on these scenarios and 
understand more about coordination breakdowns. 

CONCLUSIONS 

In analysing team performance retrospectively, with or 
without the aid of recording media, one may tend to look for 
the break downs in team coordination. But one should also 
address the question of how it is possible for a team to coordi- 
nate in complex, dynamic work environment. We believe that 
in order to understand breakdowns, we should first understand 
how team coordination can be achieved at all. Only with such a 
background can we understand how a team should coordinate, 
and why in some cases coordination breaks down. 

Resuscitation teams use non-verbal ways to achieve coor- 
dination in most situations efficiently. Breakdowns do occur, 
however, when unexpected obstacles arise, or novel solutions 
are adopted, or changes in plans occur, particularly during cri- 
sis situations and under extreme time pressure. We should ac- 
knowledge the advantage and the important role of non-verbal 
media that team members could use in their coordination (c.f. 
Segal, 1994), while at the same time be aware that explicit, 
verbal communications are crucial in certain situations. The 
training of teams could target those situations where commu- 
nication is essential and they may improve team coordinations 
in crises. 

ACKNOWLEDGMENT 

The study was supported by funding from ONR N00014- 
91-J-1540, AASERT, NASA NCC-2-921, AFU DAALOl-96- 
COO91, and Dynamics Research Corporation. The views and 
opinions of findings are the authors, not an official position or 
policy of the U.S. Department of Defense or NASA. LOTAS 
Group: C. F. Mackenzie (chair), W. Bernhard, C. Boehm, 
G. Craig, A. Cyna, F. Forrest, D. Gabbott, C. Grande, 
R. Horst, W. A. Hunter, N. Jefferies, P. Martin, M. J. Mat- 
jasko, B. McAlary, F. Millar, L. Niemiro, M. Parr, B. Randalls, 
J. Wesolowski, and Y. Xiao. Dr. Harold Cline provided com- 
ments to an earlier draft of the paper. The authors also thank 
the excellent support done by the graduate research assistants 
in the Anesthesiology Research Laboratories: Ms. Ovelgone 
and Mr. Durocher. Rhona Patey is currently with Aberdeen 
Royal Infirmary, Foresterhill, Aberdeen, Scotland. 

REFERENCES 

Cannon-Bowers, J. A., Tannenbaum, S. I., Salas, E., and Converse, 
S. A. (1991). Toward an integration of training theory and tech- 
nique. Human Factors, 33,281-292. 

Hutchins, E. (1989). The technology of team navigation. In: Galeglier, 
J., Kraut, R. E., and Egido, C. (Eds.), Intellectual Teamwork: 
Social and Technical Bases ofcooperative Work. Hillsdale, NJ: 
Lawrence Erlbaum Associates. 

Kanki, B. G., Lozito, S., and Foushee, H. C. (1989). Communication 
indices of crew coordination. Aviation, Space, and Environmen- 
tal Medicine, 60, X-60. 

Mackenzie, C. F., Craig, G. R., Parr, M. J., Horst, R., and the 
LOTAS Group. (1994). Video analysis of two emergency tra- 
cheal intubations identifies flawed decision making. Anesthesi- 
ology, 81, 911-919. 

Morrissette, J. O., Hornseth, J. l?, and Shellar, K. (1975). Team or- 
ganization and monitoring performance. Human Factors, 17, 
296-300. 

Orasanu, J. (1990). Shared mental models and crew decision making. 
Tech. rept. 46. Cognitive Science Laboratory, Princeton Univer- 
sity, Princeton, NJ. 

Orasanu, J., and Salas, E. (1993). Team decision making in complex 
environments. In: Klein, G. A., Orasanu, J., Calderwood, R., 
and Zsambok, C. E. (Ed%), Decision Making in Action: Models 
and Methods. Norwood, NJ: Ablex. 

RogaI&i, J., and SamurGay, R. (1993). Analysing communication in 
complex distributed decision-making. Ergonomics, 36, 1329- 
1343. 

Segal, L. D. (1994). Actions speak louder than words: How pilots use 
nonverbal information for crew communications. In: Proceed- 
ings of the Human Factors and Ergonomics Society 38th Annual 
Meeting, 21-25. 

Serfaty, D., Entin, E. E., and Volpe, C. (1993). Adaptation to stress 
in team decision-making and coordination. In: Proceedings of 
the Human Factors and Ergnomics Society 37th Annual meet- 
ing, 1228-1232, vol. 2. Santa Monica, CA: Human Factors and 
Ergnomics Society. 

Sperandio, J. C. (1971). Variation of operator’s strategies and regulat- 
ing effects on workload. Ergonomics, 14, 571-577. 

 at PENNSYLVANIA STATE UNIV on September 11, 2016pro.sagepub.comDownloaded from 

http://pro.sagepub.com/

	HFES
	1998 Proceedings
	Main Menu
	-------------------------
	Next Page
	Previous Page
	-------------------------
	Next Hit
	Previous Hit
	Search Results
	Search CD-ROM
	-------------------------
	PAPERS
	OPENING PLENARY SESSION
	Presidential Address
	Human Factors and Ergonomics: The Case of the Shifty Paradigm

	Keynote Address
	Human-Centered Design: Making Technology Invisible


	AEROSPACE SYSTEMS
	Head-Up Displays [Lecture]
	Evaluation of Pathway Symbology Used to Land from Curved Approaches with Varying Visibility Conditions
	Effects of Field of View on Pilot Head Movement during Low-Level Flight
	Performance Benefits with Scene-Linked HUD Symbology: An Attentional Phenomenon?
	Costs and Benefits of Head-Up Display Use: A Meta-Analytic Approach

	Situation Awareness and Uncertainty [Lecture]
	Investigating Communication and Situation Awareness in Air Combat
	Subjective Measurement Assessment in a Full Mission Scout-Attack Helicopter Simulation
	Displaying Uncertainty in Advanced Navigation Systems
	Being Certain about Uncertainty: How the Representation of System Reliability Affects Pilot Decision Making

	Issues and Concerns in the Design of Cockpit Displays of Traffic Information [Panel]
	Issues and Concerns in the Design of Cockpit Displays of Traffic Information

	Free Flight and Traffic Management [Lecture]
	Requirements for Automated Collision-Avoidance Systems for Free Flight
	Information Manager for Determining Data Presentation Preferences in Future En Route Air Traffic Management
	Pilot Performance and Workload Using Traffic Displays to Support Free Flight
	Cooperative Problem-Solving Challenges for the Movement of Aircraft on the Ground

	Managing the Future National Airspace System: Free Flight or Ground-Based Control with Increased Automation? [Panel]
	Managing the Future National Airspace System: Free Flight or Ground-Based Control with Increased Automation?

	Aerospace Human Factors Methods and Measures [Lecture]
	The Human Factors of Conducting Field Research: Lessons Learned from the Evaluation of T-NASA
	Evaluation of a Formal Methodology for Developing Aircraft Vertical Flight Guidance Training Material
	Developing Data Link User Interface Designs Using Pilot Conceptual Networks
	A Comparative Analysis of SAGAT and SART for Evaluations of Situation Awareness

	Modality Effects and Terrain Awareness [Lecture]
	Effects of Modality on Interrupted Flight Deck Performance: Implications for Data Link
	Hearing Thresholds among Pilots and Nonpilots: Implications for Auditory Warning Design
	Localization of Virtual Auditory Cues in a High +Gz Environment
	Terrain Awareness Using a Terrain-Enhanced Primary Flight Display

	Human Factors in Light General Aviation Aircraft: A Failure for Our Profession? [Panel]
	Human Factors in Light General Aviation Aircraft: A Failure for Our Profession?

	Getting UAV Research Off the Ground: A Spectrum of Approaches [Symposium]
	Getting UAV Research Off the Ground: A Spectrum of Approaches
	Uninhabited Combat Aerial Vehicles: Who's Driving?
	Crew Selection for Uninhabited Air Vehicles: Preliminary Investigation of the Air Vehicle Operator
	The UAV Camera Directory Task as a Finite State Machine
	Designing Synthetic Tasks for Human Factors Research: An Application to Uninhabited Air Vehicles

	Automation and Information Management [Lecture]
	Effects of Levels of Automation on Supervisory Performance in a Multitask Environment
	Effects of Task Partitioning and Computer Skill on Engagement and Performance with an Adaptive, Biocybernetic System
	Evaluation of a New Cockpit Device: The Integrated Electronic Information System
	Crew Simulations for Unmanned Aerial Vehicle Applications: Sustained Effects, Shift Factors, Interface Issues, and Crew Size


	AGING
	Technology and Aging [Lecture]
	The Effectiveness of Design Interventions in Improving the Ability of Older People to Perform Computer Work
	Age-Related Differences in Performance Using a Mouse and Trackball
	Age-Related Differences in the Acquisition, Transfer, and Retention of Using an Automatic Teller Machine
	Toward an Understanding of Age-Related Use of Incidental Consistency

	Transportation and Gerontechnology: Concerns for an Aging Population [Lecture]
	Reach Envelopes of Older Adults
	The Safety of Elderly Pedestrians at Five Urban Intersections in Miami
	Age Differences in the Functional Field of View while Driving: A Preliminary Simulator-Based Study
	Changes in the Performance of a Synthetic Work Task as a Function of Age, Gender, and Sleep Deprivation


	COGNITIVE ENGINEERING AND DECISION MAKING
	Team Performance [Lecture]
	Team Coordination and Breakdowns in a Real-Life Stressful Environment
	How Do Flight Crews Detect and Prevent Errors? Findings from a Flight Simulation Study
	ORGNET/PRO Methodology and Toolset for Redesigning Organizations
	Automation Bias and Errors: Are Teams Better than Individuals?

	Understanding Teams I: Cognitive Perspectives [Symposium]
	Team CTA Applications and Methodologies
	Team CTA Applied to Radar Operations System Modernization
	Exploring Measures of Team Knowledge
	Developing a Shared Language for System Design and Team CTA: Boundary Object Perspective

	Operator Performance and Monitoring [Lecture]
	A Direct Perception Display for Rule-Based Behavior: Supporting Power Plant Startup with a "Lattice" Display
	More about Operator Monitoring under Normal Operations: The Role of Workload Regulation and the Impact of Control Room Technology
	An Absence of Vigilance Decrement in a Complex Dynamic Task
	Multisensory Feedback in Support of Pilot-Automation Coordination: The Case of Uncommanded Mode Transitions

	Situation Awareness [Lecture]
	Supporting Situation Awareness of Individuals and Teams Using Group View Displays
	Measuring Situation Awareness in an Attack Helicopter Domain: An Exploratory Investigation
	Contending with Complexity: The Development and Use of Scaled Worlds as Research Tools
	The Effect of Overview Displays on Situational Assessment

	Patterns in Cooperative Cognition [Panel]
	Patterns in Cooperative Cognition

	Adaptation and Decision Making [Lecture]
	Real-World Decision-Making Styles and Their Consequences
	Visual Scanning Patterns during Remote Diagnosis
	Allocation of Function, Adaptive Automation, and Fault Management
	Adaptivity and Judgment in Rule Verification Tasks: An Empirical Investigation

	Understanding Teams II: Modeling Perspectives [Symposium]
	A Computational Organization Theory Perspective on Modeling Teams and Organizations
	The Multilevel Theory: Modeling the Factors that Influence Decision Making in Hierarchical Teams
	Normative-Descriptive Modeling of Human Teams: A 15-Year Perspective
	Algorithmic Design of Teams of Interacting Decision Makers

	Developing Design Requirements from Cognitive Task Data: Replacing Magic with Methodology [Symposium]
	Developing Design Requirements from Cognitive Task Data: Replacing Magic with Methodology 
	An Ecological Approach to Interface Design
	Making Usability Data More Usable
	The Development of Cognitive Analysis Methods to Aid Interface Design
	User Interface Design with OVID

	Modeling Cognitive Performance [Lecture]
	Modeling Cognitive Performance
	Joint Tactical Cognitive Systems: Modeling, Analysis, and Performance Assessment
	The MIDAS Human Performance Model
	Cognitive Models in User Interface Design
	Modeling the Effects of Sleep Deprivation on Real-Time Risky Decision Making

	Work Models for Interface Design: Techniques and Applications in Complex Domains [Symposium]
	Toward an Integration of Task and Work Domain Analysis Techniques for Human-Computer Interface Design
	Cognitive Performance for Multiple Operators in Complex Dynamic Airspace Systems: Computational Representation and Empirical Analyses
	Varieties of Representational Forms: Toward Designing an Information Infrastructure for an Organization
	Application of the Ecological Interface Design Approach to Neonatal Intensive Care Medicine

	15 Years of Team Research: What Have We Learned? Where Are We Going? [Panel]
	15 Years of Team Research: What Have We Learned? Where Are We Going?

	Designing for Cognitive Performance [Lecture]
	Advancing Performance Measurement in Cognitive Engineering: The Abstraction Hierarchy as a Framework for Dynamical Systems Analysis
	The Human Factor in "Lights-Out Automation": Using Field Study Data to Identify Critical Human Factors Design Issues
	Design and Validation of a User-Centered Web Browser
	Designing Displays under Ecological Interface Design: Toward Operationalizing Semantic Mapping

	New Frontiers in Cognitive Task Analysis: Bridging the Gap between Cognitive Analysis and Cognitive Engineering [Symposium]
	New Frontiers in Cognitive Task Analysis: Bridging the Gap between Cognitive Analysis and Cognitive Engineering [Symposium]
	Task Representation for Decision Support, Performance Enhancement, and Training
	The Cognitive Function Model
	You Can't Teach What You Can't Describe: One Experience in Developing CTA Instruction
	A Framework for Integrating Cognitive Task Analysis into the System Development Process

	Assessing the State of the Art in Integrated Displays [Panel]
	Assessing the State of the Art in Integrated Displays


	COMMUNICATIONS
	Invited Address [Lecture]
	Making the Web and Emerging NII Accessible and Usable by Mobile Computer Users, Artificial Agents, People Driving Cars, and People with Disabilities

	Communications Interaction Issues [Lecture]
	Evolution of Interaction Style Using a Multimedia Conferencing Application
	Telepresence in ACTV Media Spaces
	CRT Text versus VHF Voice: Effects of Communication Modality in Single-Pilot Cockpits
	Factors Influencing the Perceived Urgency of Auditory Stimuli

	Web 2000: Are We Prepared? [Panel]
	Web 2000: Are We Prepared?

	User Interface Design and Evaluation [Lecture]
	Measuring the Usability of Web Sites
	Dimensions Affecting Web Site Identity
	Application of a Behavioral Categorization Technique in the Development of User Models
	Human Factors Issues in Information Security: What Are They and Do They Matter?

	Interactive Voice Response Systems as Automated Speech Recognition Comes of Age [Panel]
	Interactive Voice Response Systems as Automated Speech Recognition Comes of Age


	COMPUTER SYSTEMS
	Computer System Interaction Elements [Lecture]
	An Empirical Perspective on Visual Icon Design
	The Usefulness of Icons on the Computer Interface: Effect of Graphical Abstraction and Functional Representation on Experienced and Novice Users
	Designing for Navigating Personal Web Information: Retrieval Cues
	Banner Blindness: The Paradox of Attention Grabbing on the World Wide Web

	Computer Systems Information Displays [Lecture]
	Gap and Curvature: Two Promising Three-Dimensional Emergent Features Displays
	Effects of Selection Technique on Target Acquisition Movements Made with a Mouse
	Comparison of Three Display Methodologies for Battlefield Resource Management
	Integrated Display for Supervisory Control of Space Operations

	Human Senses and Computing Systems [Lecture]
	Eye Movements and Interface Component Grouping: An Evaluation Method
	Evaluation of an Electroencephalographic-Based Control Device
	Spatially Enhanced Auditory Cues and Computer Performance on a Simulated Monitoring Task
	Toward an Empirically Determined Scale of Trust in Computerized Systems: Distinguishing Concepts and Types of Trust

	Computer Systems Potpourri [Lecture]
	Adding Interactivity to Paper Prototypes
	Frame of Reference and Navigation through Docment Visualizations: Flying through Information Space
	Categorization Is Difficult: Use of an Electronic Notebook for Organizing Design Meeting Notes
	Effect of Domain on Usage Patterns and Perceptions of the Internet: Focusing on Health Care Professionals

	Whither the Science of Human-Computer Interaction? A Debate Involving Researchers and Practitioners [Debate]
	Whither the Science of Human-Computer Interaction? A Debate Involving Researchers and Practitioners [Debate]


	CONSUMER PRODUCTS
	Consumer Product Display/Control Devices [Lecture]
	A Comparative Evaluation of Display Technologies for Reading
	Talking to Your Television
	Pointing Device Performance for Laptop Computers
	Comparison of Surface to Indwelling Extrinsic Finger Muscle EMG during Use of Computer Pointing Devices

	Consumer Products: Labeling and Safety Issues [Lecture]
	Effects of Four Label Design Parameters on Perceived Reliability, Efficacy, and Intent to Purchase of Over-the-Counter Medication
	Warning Labels and Accident Data
	Evaluation of Time Delays in Firework Fuses: User Expectations of Product Feedback and Performance
	Consumer Product Warnings: Effects of Injury Statistics on Recall and Subjective Evaluations

	Consumer Product Design and Use: Methodologies and Analysis [Lecture]
	A Fuzzy Set Approach in the Quantification of Technical Support Service Quality
	Optimal Sequence in Product Design
	Pictorial Navigation Aids for Electronic Displays on Digital Cameras
	Representative Bivariate Percentiles for Anthropometric Design

	Consumer Products Design and Testing: A Potpourri [Lecture]
	Barriers, Incentives, and Facilitators for Adoption of Universal Design Practices by Consumer Product Manufacturers
	Consumer's Expectations of the Densities of Portable Communication Devices
	Product Manual Safety Warnings: The Effects of Ordering
	Optimized Keyboard Labeling for Visually Guided Keying: Fitt's Law Fits Poorly


	EDUCATORS' PROFESSIONAL
	New Approaches in the Classroom [Lecture]
	Enhancing Learning of Human Factors with Web-Based Technology Applications
	Learning, or Not Learning, through Multimedia
	User-Centered Design of Human Factors Class Projects
	This Pin I Wear: Telling the Story of the Human Factors/Ergonomics Profession

	Undergraduate Human Factors Curriculum and Introductory Human Factors Course Content [Panel]
	Undergraduate Human Factors Curriculum and Introductory Human Factors Course Content


	ENVIRONMENTAL DESIGN
	Applications in Environmental Design [Lecture]
	Grid of Attributes Method: A Configurational Model to Evaluate Bus Shelters
	Laptop Configurations in Offices: Effects on Posture and Discomfort
	Office Environment Syndrome Study: Part 1
	Office Environment Syndrome Study: Part 2

	Ergonomics and Facilities Management: Case Studies of Collaboration [Symposium]
	Clarifying Corporate Workspace Priorities
	Integrating Ergonomics into Furniture and Workspace Layout Standards
	Evidence for Applying Ergonomics Principles to the Design of New Facilities
	PCs for Families: A Case Study in the Participatory Design of a Technology-Rich Elementary School Classroom


	FORENSICS PROFESSIONAL
	Issues of Perception and Comprehension in Forensic Human Factors [Lecture]
	How Do People Allocate Blame for Burn Injuries Sustained from Hot Coffee? The Role of Causal Attributes
	Comprehensibility of Pharmaceutical Pictorials among People with Mental Retardation
	Effects of Perceived Morality and Facial Attractiveness on Allocations of Responsibility for Consumer Product Safety
	Effects of Warning Quality and Expert Testimony on Allocation of Responsibility for Consumer Product Accidents

	On-Line Discussion: Critical Issues in Forensic Human Factors Practice [Alternative Format]
	Critical Issues in Forensic Human Factors Practice


	GENERAL SESSIONS
	President's Forum [Panel]
	Making Technology Accessible for Older Users: An Interactive Session

	Annals of the Human Factors Profession: Identity and Legacy [Lecture]
	On the Description and Definition of Human Factors/Ergonomics
	Relevance and Representativeness in HFE Research
	Ten-Year (1988-1997) Review of the Publishing Trends in the Proceedings of the Human Factors and Ergonomics Society
	Recognition of Emotions as a Function of Display Type, Emotion, and Presentation Style

	Unsolved Problems in Human Factors [Symposium]
	The Need for a Standardized Set of Usability Metrics
	Context Specificity in Performance--The Defining Problem for Human Factors/Ergonomics
	Cross-Industry Performance Modeling: Toward Cooperative Analysis
	Unsolved Problem: Acceptance of Human Reliability Analysis

	Successful Strategies for Human Factors and Ergonomics Consultants [Invited Lectures]
	Know Thy Client: Some Notes on Marketing and Proposing to the U.S. Government
	Strategies for Winning SBIR Awards
	Making Effective Contributions to Product Design and Development
	Effective Use of the World Wide Web (WWW) for HF/E Consultants

	Multivariate Methods in Engineering Anthropometry [Symposium]
	Multivariate Methods in Engineering Anthropometry
	The USAF Multivariate Accommodation Method
	Effects of a Data Reduction Technique on Anthropometric Accommodation
	Defining Anthropometric Requirements for Body Armor and Load Carriage Systems: Alternatives to Percentile Models
	Multivariate Statistical Methods Applied to Sizing and Fit Testing

	Chernobyl: Then, Now, and Where To Go from Here [Symposium]
	Chernobyl: Then, Now, and Where To Go from Here [Symposium]
	The Problems of Nuclear Power Are Much Too Serious to Leave to Nuclear Experts
	Ergonomic Provisions of the Shelter's Safety at the Chernobyl Nuclear Power Plants
	Lessons of Chernobyl and Beyond: Creation of the Safety Culture in Nuclear Power Plants

	Humanitarian Demining: An Urgent Worldwide Problem of Human Factors [Symposium]
	Technological Innovation in Humanitarian Demining
	Time/Motion Considerations Redirect Humanitarian Demining Effort
	Deminer Decision Making: Criteria and Models

	50 Years of Vigilance Research: New Horizons [Symposium]
	50 Years of Vigilance Research: New Horizons
	Sources of Stress and Boredom in Vigilance
	Workload and Vigilance
	What Do Modern Brain Imaging Techniques Tell Us about Vigilance?
	Arousal and Vigilance: Still Vital at 50


	INDIVIDUAL DIFFERENCES IN PERFORMANCE
	Individual Differences: Tools for Improving HF Research? [Symposium]
	Individual Differences: Tools for Improving HF Research?
	Applications of Individual Differences: Assessment of Environmental Influences
	Effects of Individual Differences in Propensity for Feedback in the Training of Ab Initio Pilots
	Identifying and Developing Managerial and Technical Competencies: Differing Methods and Differing Results
	An Automated Test Battery for Advanced Aviator Assessment

	Individual Differences and Performance [Lecture]
	The Path to Airline Employment: Flight Experience and Performance in a Full-Mission Flight Simulation
	The Role of Individual Differences in Accident Involvement
	Focused Attention in the Context of Irrelevant Speech
	Need for Cognition: An Individual Differences Approach to Understanding Warning Effectiveness

	Individual Differences Constructs in HF Research [Lecture]
	Individual Differences in Perceived Importance of SWAT Workload Dimensions: Effects on Judgment and Performance in a Virtual High-Workload Environment
	Task-Induced Stress and Individual Differences in Coping
	Identification of Stable Asymptotic Performance on Computer-Based Cognitive Tests
	General Ability, Conscientiousness, and Stability as Predictors of Regional Airline First Officer Job Performance


	INDUSTRIAL ERGONOMICS
	IE Potpourri [Lecture]
	Relationships between Clinical Scales on Severity of Symptoms and Electrodiagnostic Measures on Abnormality of Nerve Conduction in Carpal Tunnel Syndrome
	Evaluation of Glove Liners with Objective, Subjective, and Performance Measures
	Carpal Tunnel Syndrome Effects on Grip Force Coordination
	Enhancing Visual Inspection with Binocular Rivalry: Integrating Three Studies

	Computer Workstation Issues [Lecture]
	Effects of VDT Viewing Angle on User Biomechanics, Comfort, and Preference
	Reliability Evaluation of the BIFMA Chair Measurement Device
	Effects of VDT Placement on User Posture and Comfort: A Field Study
	Effects of Computer Keyboard Setup Parameters and User's Anthropometric Characteristics on Wrist Deviation and Typing Efficiency

	Backs--1 [Lecture]
	Building a Low Back Injury Risk Classifier Using Evolutionary Computation
	Assessing Low Back Stress in the Construction Industry Using the Continuous Assessment of Back Stress Method
	Back Lift versus Leg Lift: A Dynamic Lifting Strategy Index
	The Relationship between Occupational Musculoskeletal Discomfort and Workplace, Personal, and Trunk Kinematic Factors

	Backs--2 [Lecture]
	Low Back Disorder Risk and Spinal Loading during Patient Transfer
	Is Changing Box Weight an Effective Ergonomic Control?
	Does a Lifting Belt Protect the Spine during Sudden Unexpected Loading?
	Effect of Maximum Acceptable versus Maximum Capacity Instructions for Three Lifting Tasks

	Analysis in the Workplace--1 [Lecture]
	Dynamic Shoulder Loads in Resaching and Materials Handling Tasks
	The Influence of Knife Sharpness on Poultry Processing Operator Exertions and the Effectiveness of Resharpening
	Impact Forces during Exit from Commercial Vehicles
	Comprehensive Ergonomics Evaluation of Retail Ice Cream Shops

	Analysis in the Workplace--2 [Lecture]
	The Measurement of Sensitivity of Numerical Parameters in Quantification of Local Muscle Fatigue
	The Load of Perceptual Indifference in Human Cognition of Load Heaviness in Manual Lifting Tasks
	A Validity Study of Fixed-Internal Observations for the Assessment of Body Postures during Construction Work
	LBD Risk Factors and the Structural Stability Tolerance of the Lumbar Spine


	MACROERGONOMICS
	Organizational Culture, High-Performance Organizations, and Macroergonomics [Lecture]
	Influence of Organizational Culture in Europe on the Perceptions of the Role of POS Technology in the Store
	Level of Joint Optimization
	Integrating Micro- and Macroergonomics
	The Corruption of a Measurement System Due to Unintentional Bias: A Preliminary Macroergonomic Study

	Practices, Successes, and Future Directions of Macroergonomics [Panel]
	Practices, Successes, and Future Directions of Macroergonomics

	Macroergonomics and Organizational Performance [Lecture]
	Quantifying Office Productivity: An Ergonomic Framework
	Measurement of Ergonomic Programs in a Workplace: A Proposed Framework
	Measuring the Impact of Work Environment Change Programs: A Systems Approach

	User-Centered Design, Psychosocial Issues, and TQM in Macroergonomics [Lecture]
	Integrating User-Centered Design within a Virtual Product Development Organization: Observations from the Field
	Using Site-Based Techniques to Evolve the Product Development Process in Manufacturing Industries
	The Influence of Job Factors in the Introduction of Rest Breaks for Intensive Data Entry Work
	Impact of Total Quality Management on Work Environment Dimensions: An Empirical Study in the Public Sector


	MEDICAL SYSTEMS AND REHABILITATION
	Enhancing Patient Safety: A New Movement in Health Care [Panel]
	Enhancing Patient Safety: A New Movement in Health Care

	Design Challenges for Diverse Populations [Lecture]
	Longitudinal Observations of Low Back Pain Recovery
	The Circadian Change of Stature for Young Korean Men
	Clinical Assessment of Electromagnetic Compatibility of Hearing Aids and Digital Wireless Phones
	Results of Accessibility Analysis of HTML and the Implications for Future Information Technologies

	Human Factors at the Hospital [Lecture]
	Taking the Blame Off of Health Care Workers: Using a Systems Approach to Determine Contributing Factors to Needlestick Injuries
	A Work Domain Analysis of Patient Monitoring in the Operating Room
	Human Error in Patient-Controlled Analgesia: Incident Reports and Experimental Evaluation
	Anesthesia Alarms in Surgical Context

	Human Factors, Error, and Patient Safety [Panel]
	Human Factors, Error, and Patient Safety


	SAFETY
	Warnings and Risk Perception [Lecture]
	Behavioral Response to the Presence of Personal Protective Equipment: Implications for Risk Compensation
	Relative Importance of Different Verbal Components in Conveying Hazard-Level Information in Warnings
	Intended Carefulness Ratings for Voiced Warning Signal Words
	Determining the Preferred Order of Materials Safety Data Sheets (MSDSs): A User-Centered Approach

	Arnold M. Small Lecture [Lecture]
	Societal Human Factors: Broadening the Horizons

	Automotive Safety [Lecture]
	Perceived Risks and Injuries Associated with Nonuse of the Manual Lap Belt in Motorized Shoulder Belt Restraint Systems
	Perception of Risk in Automobiles: Is It Accurate?
	Tire-Rim Mismatch Explosions: The Role of On-Product Warnings
	Effects of Imitative Behavior on Seat Belt Usage: Three Field Observational Studies

	Workplace Analysis [Lecture]
	Using Coal Miners' Experience to Identify Effective Operating Cues
	Work Sampling Applied to a Human Factors Analysis of Mine Worker Positioning
	Evaluation of Mining Activities Using a Scenario Interview Approach
	A Time-Interval Analysis of Repetitive Motion Injuries in a Sorting Facility

	Safety Potpourri [Lecture]
	Can 3D Auditory Warnings Enhance Helicopter Cockpit Safety?
	Eye Activity Correlates of Fatigue during a Visual Tracking Task
	Auditory Icons as Impending Collision System Warning Signals in Commercial Motor Vehicles
	Eye Movement Relationships to Excessive Performance Error in Aviation


	SPECIAL SESSIONS
	Games for Explaining Human Factors [Sandbox]
	Games for Explaining Human Factors [Sandbox]

	Advancing Human Effectiveness with New Technologies: The Sky's No Limit [Symposium]
	Advancing Human Effectiveness with New Technologies: The Sky's No Limit [Symposium]
	Intelligent Vehicle-Highway System
	A Peek into the Future User Experiences on the Web
	The Office of the Future
	Computer-Aided Instruction and Future Training

	Transitioning from Student to Professional: What's in Your Future? [Panel]
	Transitioning from Student to Professional: What's in Your Future?

	Demonstrations 1 [Demonstrations]
	Eye/Voice Aware Cockpit Interface Demonstration
	On-Line Aviation Safety Inspection System (OASIS): An Electronic Job Aid for the Aircraft Safety Inspector
	Basic Research UAV Task Environment (BRUTE)
	Argus: A System for Varying Cognitive Workload

	Demonstrations 2 [Demonstrations]
	ScanEval: A Toolkit for Eye-Tracking Research and Attention-Driven Applications
	Demostration of the Virtual Retinal Display: A New Display Technology Using Scanned Laser Light
	Design-by-Blur: An Integrated Software Environment for Optimizing the Legibility of Graphical Symbol Signs
	Prototype Depth-Separated Coincident Transparent (True Depth) Display

	To PhD or Not to PhD? That Is the Question! [Panel]
	To PhD or Not to PhD? That Is the Question!

	Demonstrations 3 [Demonstrations]
	Scaled Worlds as Research Tools: A Demonstration
	PTAP: A PC-Based Proofreading Task for Examination of Verbal Information Processing
	Subject-Actuated Viewer and Data Logger (SAVDL)

	Inspection and Quality: Human Factors Issues [Symposium]
	Inspection and Quality: Human Factors Issues
	Visual Inspection of Circuit Boards: Effect of Gender, Age, Defect Type, and Defect Proportion
	Can We Train Humans to Be Systematic Inspectors?
	Inspection in Process Control
	The Effect of Pacing and Explicit Costs on Human Decision-Making Performance in Inspection


	SURFACE TRANSPORTATION
	Work Environment Issues in Surface Transportation [Lecture]
	An Analytical Look at Live and CB Speech Intelligibilty in Contemporary Truck Cabs Based on the Articulation Index
	Safety Issues in Local/Short Haul Trucking: The Driver's Perspective
	Work Activities and Operational Errors at Selected Vessel Traffic Services

	Can Human Factors Technologies Fill the Gaps When There Are Too Few People To Do the Job? [Panel]
	Can Human Factors Technologies Fill the Gaps When There Are Too Few People To Do the Job?

	Driving Task Supplemental Information Sources [Lecture]
	User Preferences for Information Types in Advanced Traveler Information Systems Applications
	The Effectiveness of Educating Pedestrians about Their Own Nighttime Visibility
	Frequency of Use of Automotive Stereo Controls
	Evaluation of Human Factors Design Guidelines for Traveler Information Systems

	Computational Models for Transportation Human Factors [Symposium]
	Computational Models for Transportation Human Factors [Symposium]
	A Stopping-Distance Model for Driver Speed Decision Making in Curve Approach
	The Utility of Different Types of Models: Crew Size Evaluation in the Maritime Industry
	OMAR Human Performance Modeling in a Decision Support Experiment
	Advanced Parking Management Systems: Models of Drivers' Parking Strategies

	Control/Display Interfaces [Lecture]
	Warning Tone Selection for a Reverse Parking Aid System
	Speech Recognition and Automotive Applications: Using Speech to Perform In-Vehicle Tasks
	A Field-Based Investigation of a Computer Map for Armored Fighting Vehicle Navigation
	Evaluating the M1A2 Tank Commander's Interface: The Battle of Input Devices

	Age and Driving Skill [Lecture]
	Subsidiary-Task Assessment of Age Differences in Attentional Capacity during Real and Simulated Driving: A Preliminary Analysis of the Data
	The Driving Habits of Older Adults with Visual Impairment
	From Managing the Car to Managing the Road: The Development of Driving Skills
	Effects of Age and ATIS Use on Driving Performance: A Simulator Study


	SYSTEM DEVELOPMENT
	Systems Design for Humans [Lecture]
	When Soft Controls Get Slippery: User Interfaces and Human Error
	Reducing Cannon Plug Connector Pin Selection Time and Errors through Enhanced Data Presentation Methods
	Application and Utility of a Human-System Interface Style Guide
	Designing for Usability with COTS: How Useful Is a Style Guide?

	Past and Future Systems [Lecture]
	Human Factors Engineering Lessons Learned and Success Stories for Military-Related Systems
	Improving the Accessibility of User-Accessible Archives
	Surface Combatants of the Future--Reduced Crew Warships
	Enhancing Training Systems Design: Implementing an Event-Based Approach

	Systems and Task Analysis [Lecture]
	PTA: Perceptual Control Theory-Based Task Analysis
	Job Skill Assessment Software System
	A Systems Approach to the Collection of Aviation Safety Data
	Integrating a Systems Analysis Approach within Aircraft Maintenance Environments


	TEST AND EVALUATION
	Usability Testing [Lecture]
	Usability Evaluation and Prototype Fidelity: Users and Usability Professionals
	The Evaluator Effect in Usability Studies: Problem Detection and Severity Judgments
	Who Finds What in Usability Evaluation
	An Empirical Study of Perspective-Based Usability Inspection

	T&E Potpourri [Lecture]
	A Practical Method for the Assessment of Work-Related Musculoskeletal Risks--Quick Exposure Check
	The Validity of Anthropometric Predictions Derived from Proportional Multipliers of Stature
	In Search of an Objective Metric for Complex Displays
	Innovative Measures of Accuracy and Situational Awareness during Land Navigation


	TRAINING
	What Do We Know about Training Situational Awareness? [Panel]
	What Do We Know about Training Situational Awareness?

	Factors Influencing Training in Aviation Settings [Lecture]
	The Use of a Personal Computer-Based Aviation Training Device in Ab Initio Flight Training
	The Use of Augmentation in Modeling Displays
	The Implications of Image for Flight Simulator Training
	Instructor Use of Eye Position-Based Feedback for Pilot Training

	Training Research and Practice in Industry: Current Trends [Invited Address]
	Training Research and Practice in Industry: Current Trends

	Applying ISD to a Social Problem: Systematic Development of a Driver Training Computer-Based Program [Symposium]
	Applying ISD to a Social Problem: Systematic Development of a Driver Training Computer-Based Program
	The Impetus for the Development of a New Risk Management Training Program for Young Teen Drivers
	Driver Education Curriculum Outline
	Design and Presentation of a CD-ROM Driving Program (Driver-ZED)
	Evaluation of PC-Based Younger Driver Training Program: Use of a Driving Simulator

	Issues in Team Training [Lecture]
	Team Job Analysis: A Critical Training Need?
	Emphasis, Gender, and Interaction Anxiety in Individual and Dyadic Training Protocols
	Assessing Team Knowledge Structures: Findings from the Field
	Application of Hand-Held PC Technology to Support Evaluation of Tactical Decision-Making Performance

	Training and Virtual Technology [Lecture]
	Navigational Training in Virtual and Real Buildings
	Can Computer-Based Assessment Be Used for Motor Skills Learning? A Training Transfer Study
	To VE or Not to VE? A Comparison of Two VE Technologies for Training
	The Application of Virtual Presence Technology to Team Training

	Training Potpourri [Lecture]
	Guidelines for the Use of Multimedia in Instruction
	Training for Attentional Control in Novice Car Drivers: A Simulator Study
	Training for Systematic Search Using a Job Aid
	Instructional Treatments, Advance Organizers, and Novice Performance on a Telecommunications Network


	VIRTUAL ENVIRONMENTS
	Sickness in Virtual Environments [Lecture]
	A Comparison of Sickness Symptoms between Dropout and Finishing Participants in Virtual Environment Studies
	Relationships between Head-Shoulder Divergences and Sickness in a Virtual Environment
	Aftereffects from Virtual Environment Exposure: How Long Do They Last?
	The Effects of Image Scale Factor on Vestibulo-Ocular Reflex Adaptation and Simulator Sickness in Head-Coupled Virtual Environments

	Presence and Training in Virtual Environments [Lecture]
	Effect of Continuous versus Discrete Input Devices on Presence within Virtual Environments
	Effect of Update Rate and Type of Input Device on Presence
	The Effects of Training and Visual Detail on Accuracy of Movement Production in Virtual and Real-World Environments
	Effects of Age and Field of View on Spatial Learning in an Immersive Virtual Environment

	Measuring VR Sickness/Navigation in VR [Lecture]
	The Effects of the Interface on Navigation in Virtual Environments
	Using Psychophysics to Mearure Negative Side Effects on Immersive Virtual Environments
	Virtual Environment Sickness: Adaptation to and Recovery from a Search Task
	Simulator Sickness and Related Findings in a Virtual Environment

	Interaction, Search, and Auditory Localization in VR [Lecture]
	A Comparison of Direct and Indirect Input Devices in a Volumetric Interactive Virtual Environment Workspace
	Performance Errors in Virtual Work: Separating Display and Input Device Effects of a Virtual Environment Interface System
	Conformality and Target Cueing: Presentation of Symbology in Augmented Reality
	Three-Dimensional Auditory Localization of Nearby Sources


	VISUAL PERFORMANCE
	Perceiving and Controlling Motion [Lecture]
	Testing the Tau Hypothesis against Alternative Information Sources Used for Collision Avoidance
	Use of Global Optical Flow Rate and Discontinuity Rate Depends on Their Validity as Determinants of Egospeed
	Small Fields of View Interfere with Perception of Heading during Active Control but Not Passive Viewing
	Trade-Offs between Spatial and Temporal Resolution in Driving Unmanned Ground Vehicles

	Display Technology [Lecture]
	Human Factors Assessment of ISO 9241-7, "Requirements for Displays with Reflections," Part 1: Readability of CRT Displays
	Human Factors Assessment of ISO 9241-7, "Requirements for Displays with Reflections," Part 2: Perceived Image Quality of CRT Displays
	Image Quality of Privacy Filters for Displays
	The Virtual Retinal Display: A New Display Technology Using Scanned Laser Light

	50 Years of Vigilance Research: Where Are We Now? [Panel]
	50 Years of Vigilance Research: Where Are We Now?

	Displays: Attention and Perception [Lecture]
	Emergent Features, Spatial Arithmetic, and Visual Scanning Behavior
	Sustained Attention and Feature-Integrative Displays
	The Effects of the Visual Metaphor in Determining Icon Efficacy
	Localization of a Monocularly Presented Virtual Object with Delayed Visual Feedback



	POSTERS
	Human Factors Problems Associated with Uninhabited Aerial Vehicles (UAVs)
	Performance and Situation Awareness Benefits of Explanatory Interfaces for Cockpit Decision Support
	Space-Time Display: An Experimental Concept for Cockpit Display of Traffic Information in Free Flight
	Air Traffic Controller Trust in a Conflict Probe during Free Flight
	Observations and Recommendations of a Simulated Airport Emergency Response Management Exercise
	An Assessment of the Efficacy of Event-Related Potentials for Adaptive Automation
	The New On-Line Version of the Man-Systems Integration Standards (NASA-STD-3000)
	Long-Term Retention of Skilled Search for Young and Older Adults
	Aging and Shiftwork: A Process Model
	Examination of Age-Related Performance Differences on a Complex Object Manipulation Task in a Virtual Environment
	Monitoring Automation Failures: Effects of Age on Performance and Cognitive Trade-Offs
	Examination of Age-Related Effects on the Performance of a Virtual Environment Locomotion Task
	Console Interaction Data as a Source of Assessment Information in Scenario-Based Team Training
	Human Decision Making in an Automated Environment
	Modeling Collaborative Activities in Complex Systems with Fuzzy Cognitive Maps
	Efficient Cognitive Task Analysis: Using Experts' Critiques to Acquire Expertise
	Brain and Behavior Changes during Sleep Deprivation
	The Use of Personal Data Assistants to Improve Prospective Memory Performance
	Designing a Simulation Environment for Uninhabited Aerial Vehicle (UAV) Operations Based on Cognitive Task Analysis
	The MIDAS User Interface
	Surface and Depth Task Characteristics Both Affect Cognitive Mode
	Sharing Situation Awareness in a Marine Corps Command Post
	Alternative User Interfaces: A Case Study of Voice Messaging
	Applying Competitive Usability Advantage
	Designing an Auditory Interface for a Call-Handling Tutorial
	WebMetrics: A Methodology for Producing Usable Web Sites
	Intelligent Agent Architecture for Configuration Management
	Using Eye Tracking Data to Help Build Better Web Pages
	Predicting Penetration of Intranet Content and Applications
	Effects of Display Types and Color on Comparison Judgments Using Wide-Range, High-Accuracy Gauges
	User-Interface Design for Large-Scale Data and Information Systems: What to Do When the Sky's Not the Limit
	To Mouse or Not to Mouse, Is There an Alternative?
	Protection of Human Subjects in HFE Research
	Placement Opportunities for Human Factors Engineering and Ergonomics Professionals in Industry, Government/Military, and Consulting Positions
	Space-Dimension and the Biomechanical and Psychological Aspects in Standing-Up and Sitting-Down Movements
	Case Study: Working Conditions of Magazine Booth Operators
	Perception and Comprehension of Consumer Warning Information from Both Ecological and Age-Related Perspectives
	Skill Acquisition with Human and Computer Teammates: Don't Sit So Close to Me
	The Effects of Complacency Potential and Boredom-Proneness on Perceived Workload and Task Performance in an Automated Environment
	Working Posture Analysis of a Monospace Elevator Installation
	Prevalence of Musculoskeletal Symptoms and Risk Factors at Bareroot Tree Nurseries
	Percentiles: You Don't Have to Take it Anymore
	Lumbar Lordosis and Disc Pressure: Do They Correlate?
	Kinematics of the Pelvis and Lumbar Spine during Kneeling, Stooping, and Standing Lifts
	Shiftwork Scheduling and Individual Factors Associated with the Incidence of Injury/Illness at the Workplace
	Changes in Task Patterns, Workload, and Mood of Fatigued Resident Physicians Performing Nighttime Anesthesia Cases
	Comparison of Three Human Factors Models to Reduce Injuries in a Hospital Environment
	New Concepts in Telerehabilitation
	Functional Capacity Evaluation of Back Pain Patients
	Aggressive Rehabilitation for Spinal Surgery Patients
	Developing CRM for the Oil and Gas Industry: A Human Factors Approach
	Improving Airplane Passenger Safety: Human Factors Contributions to the Design of an Automatic Overwing Exit
	Safety Analysis of a Monospace Elevator Installation
	Effects of an In-Vehicle Distractor upon Driver Performance
	The Interrelationship of Warning Variables in a Realistic Product Assembly Task
	Mental Models and Contextual Influences on Alarm-Related Behaviors
	The Effects of Warning False Alarms on Driving Speed
	A Border Surrounding Warning Sign Text Affects Looking Behavior: A Field Observational Study
	What You Don't Know Can Hurt You: Household Products and Events
	Guidelines for Age-Inclusive Design
	Using Microsoft Word Macros to Automate Coding of Interview Transcripts
	Microsoft Excel Macros for Creating and Summarizing Transaction Logs
	Techniques for Evaluating Three Key Environmental Factors in Stairway-Related Falls
	Presenting the Programmable Task Battery for Research into Automation Bias/Automation Induced Complacency
	Workload, Stress, and Fatigue Measurement in a Fast-Paced Work Environment
	Fatigue-Related Accidents: What Really Happens Prior to a Crash?
	Examination of the Specific Simulator Sickness Symptoms Elicited in the FHWA Driving Simulator
	Brightness and Detectability of Commercially Available Colored Retroreflective Materials at Night
	Using Enhanced Visualization Techniques to Model the Organization of Personnel on Naval Platforms
	Human Factors Research in Aviation Security X-Ray Screening
	Measuring the Workload of Operators in Automated Plants
	The Effects of Interface Management Tasks on Operator Performance in Complex Systems
	Comparison of Two Emerging Workload Models: POP and IP/PCT
	Innovative Approaches to Modeling: An Application in Missile Defense
	Development and Evaluation of Symbology for a Thermal Night Driving Device
	Comparing Change in Terrain Orientation Detection Distances when Driving with Night Vision Devices
	DVI Syntax Based on Layered Protocol Theory
	Taking Stock of What We Know and Don't Know about Usability Evaluation Methods
	Intuitive Ergonomics and User Preference: Evidence from the Kentucky Interface Preference Inventory
	Assessing Team Shared Knowledge: A Field Test and Implications for Team Training
	Assessing Knowledge Structures: An Analysis of Knowledge Standards
	Situation Assessment in Aircrews: A Taxonomy for Organizing Cue-Based Information
	The Use of Participatory Ergonomics Training to Prevent Low Back Pain in a Mettalurgical Industry
	Implementation of an Exercise Program to Prevent Cumulative Trauma Disorders among Telephone Operators
	The Influence of Expert and Novice Models on Acquisition of a Complex Skill
	Game-Like Tasks to Improve Motivation in Training
	Fault Management as a Function of Training Methods
	Requirements Analysis for a Night Vision Device Driver Training Aid
	Display Augmentation Techniques for Formation Detection Training
	ASSIST: A Computer-Based Training Program for Aircraft Inspectors
	Measuring Knowledge of Cognition during Training
	Dynamic Assessment: Using Technology to Enable and Extend Performance Measurement
	CRM Training in the Navy: Where Are We Now?
	Postural Instability and Motion Sickness in a Fixed-Base Flight Simulator
	Contextual Interference as a Training Paradigm for Virtual Reality
	Airport Emergency Response Team Training: A Virtual Solution
	A Physiological Criterion for Driving Simulator Sickness
	Enhancing Visual and Force Feedback to Improve Performance on a Surgical Simulator
	Investigation of Virtual Reality Training Transfer to the Real World
	Examination of Age-Related Differences in a Size-Estimation Virtual Environment Task
	Virtual Reality Training: The Effect of Sensory Information on Route Knowledge Acquisition
	Motion Analysis of a Virtual Human Technology
	Relations between Postural Sway and Visual Performance
	Mapping Effects for Orthogonally Oriented Stimulus and Response Sets
	Back to Basics: Using fMRI Techniques to Aid Display Design
	Bars vs. Stacked Bars: Effectiveness Is Task Dependent
	Text Identifiers in Line Graphs: Legends versus Labels Revisited
	Detection of Loss of Altitude in Natural and Snow-Covered Terrain



