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Tématické celky:

· Aerospace systemes
· Aging
· Attentional processes
· Automation, expert systems
· Biomechanics, anthropometry, work physiology
· Displays and controls
· Simulation and virtual reality
· Surface transportation systems 

· Training, education, instructional systems
AEROSPACE SYSTEMS
Cummings, M.L.; Guerlain, Stephanie. Developing Operator Capacity Estimates for Supervisory Control of Autonomous Vehicles. S. 1-15(15).
Abstract: Objective: This study examined operators' capacity to successfully reallocate highly autonomous in-flight missiles to time-sensitive targets while performing secondary tasks of varying complexity. Background: Regardless of the level of autonomy for unmanned systems, humans will be necessarily involved in the mission planning, higher level operation, and contingency interventions, otherwise known as human supervisory control. As a result, more research is needed that addresses the impact of dynamic decision support systems that support rapid planning and replanning in time-pressured scenarios, particularly on operator workload. Method: A dual screen simulation that allows a single operator the ability to monitor and control 8, 12, or 16 missiles through high level replanning was tested on 42 U.S. Navy personnel. Results: The most significant finding was that when attempting to control 16 missiles, participants' performance on three separate objective performance metrics and their situation awareness were significantly degraded. Conclusion: These results mirror studies of air traffic control that demonstrate a similar decline in performance for controllers managing 17 aircraft as compared with those managing only 10 to 11 aircraft. Moreover, the results suggest that a 70% utilization (percentage busy time) score is a valid threshold for predicting significant performance decay and could be a generalizable metric that can aid in manning predictions. Application: This research is relevant to human supervisory control of networked military and commercial unmanned vehicles in the air, on the ground, and on and under the water. Keywords: MANNING; UNMANNED VEHICLES; HUMAN SUPERVISORY CONTROL; WORKLOAD 

Iani, Cristina; Wickens, Christopher D. Factors Affecting Task Management in Aviation. S. 16-24(9).
Abstract: Objective: We investigated the influence of ongoing task display "compellingness" on attention allocation patterns and assessed its interaction with interrupting task salience and importance. Background: There are some concerns that the compellingness of flight deck tunnel displays renders the task they support more resistant to interruptions, thus preventing the pilot from noticing cues signaling the need to divert attention to other tasks. Methods: Forty pilots flew three curved approaches in a high-fidelity simulation using a synthetic vision system (SVS) display. In addition to the primary task of flying, during the last approach they were required to select the approach path on the basis of environmental information concerning weather. The display layout supporting the primary flight task (tunnel vs. baseline display), the nature of the cue signaling the need to divert attention to the path selection task (visual vs. auditory-visual cue), and the cost of not performing the secondary task were manipulated to investigate their influence on task prioritization. Results: The modality and priority of the cue affected the frequency of the switch to the secondary task. Furthermore, pilots flying with a tunnel display were more likely to detect the change in the weather and were easily interrupted by the secondary task when priority was high. Conclusion: Our results suggest that some of the concerns regarding the negative consequences of the compelling nature of the tunnel display may not be as pronounced as thought. Applications: This study highlights the utility of the tunnel display in improving flight safety. Keywords: TASK MANAGEMENT; TASK SWITCHING; ATTENTIONAL TUNNELING; SYNTHETIC VISION SYSTEM (SVS) DISPLAY 

AGING

Roring, Roy W.; Hines, Franklin G.; Charness, Neil. Age Differences in Identifying Words in Synthetic Speech. S. 25-31(7) .

Abstract: Objectives: We investigated whether context or different speech rates could improve older adult performance on identification of synthetically generated words. Background: Synthetic speech systems can potentially improve the daily functioning of older adults. However, research must determine whether older adults can effectively implement current text-to-speech technologies, which few studies have examined. Older adults' sensory and cognitive declines may cause difficulties in identifying words in synthetic speech. Methods: Ninety-six participants (young, middle-aged, and older adults) identified auditory monosyllabic words (half natural, half synthetic) presented in isolation or at the ends of sentences. Participants heard speech at either normal or slower rates. Results: We found an interaction of age, context, and voice type and that slower speech rates worsened performance for all groups. Contrasts revealed that context reduced age differences, though only for natural speech. Hearing acuity was highly correlated with age and fully accounts for the interaction. Conclusions: Context improves performance for everyone in natural speech. However, whereas context improves performance for synthetic speech, it does not differentially reduce the age impairment for older adults. Slower speed generally impairs everyone's performance compared with the normal rate. Applications: Systems using synthetic speech should avoid presenting words in isolation, and rich contextual support should be consistently adopted. Synthetic speech fidelity must be improved significantly before becoming truly useful for older adult populations. Keywords: AGING; TECHNOLOGY; SPEECH SYNTHESIS; TEXT TO SPEECH; SPEECH RATE
Český abstrakt: Zkoumáno, zda kontext nebo různé rychlosti mluvení mohou zlepšit výkon starších dospělých při identifikaci synteticky generovaných slov. Syntetické řečové systémy mohou potenciálně zlepšit každodenní fungování starších osob. Zjištěno,  že kontext zlepšuje výkon každého v přirozeném řeči. Kontext však nesnižuje věkové zhoršení u starších osob. Zpomalení zhoršuje výkon každého.

· věk - pracovníci starší - srozumitelnost - řeč umělá
ATTENTIONAL PROCESSES

Boles, David B.; Bursk, Jonathan H.; Phillips, Jeffrey B.; Perdelwitz, Jason R. Predicting Dual-Task Performance With the Multiple Resources Questionnaire (MRQ). S. 32-45(14).
Abstract: Objective: The objective was to assess the validity of the Multiple Resources Questionnaire (MRQ) in predicting dual-task interference. Background: Subjective workload measures such as the Subjective Workload Assessment Technique (SWAT) and NASA Task Load Index are sensitive to single-task parameters and dual-task loads but have not attempted to measure workload in particular mental processes. An alternative is the MRQ. Method: In Experiment 1, participants completed simple laboratory tasks and the MRQ after each. Interference between tasks was then correlated to three different task similarity metrics: profile similarity, based on r2 between ratings; overlap similarity, based on summed minima; and overall demand, based on summed ratings. Experiment 2 used similar methods but more complex computer-based games. Results: In Experiment 1 the MRQ moderately predicted interference (r = +.37), with no significant difference between metrics. In Experiment 2 the metric effect was significant, with overlap similarity excelling in predicting interference (r = +.83). Mean ratings showed high diagnosticity in identifying specific mental processing bottlenecks. Conclusion: The MRQ shows considerable promise as a cognitive-process-sensitive workload measure. Application: Potential applications of the MRQ include the identification of dual-processing bottlenecks as well as process overloads in single tasks, preparatory to redesign in areas such as air traffic management, advanced flight displays, and medical imaging. Keywords: SUBJECTIVE WORKLOAD; MENTAL WORKLOAD; PERCEPTION; ATTENTION; MEASURE; METHOD
Vidulich, Michael A.; Tsang, Pamela S. Methodological and Theoretical Concerns in Multitask Performance : a Critique of Boles, Bursk, Phillips, and Perdelwitz. S. 46-49(4). 

Keywords: MENTAL WORKLOAD; DUAL-TASK PERFORMANCE; ATTENTION; MEASUREMENT; METHODOLOGY

Boles, David B.; Phillips, Jeffrey B. A Reply to the Methodological and Theoretical Concerns of Vidulich and Tsang. S. 50-52(3).
Keywords: SUBJECTIVE WORKLOAD; MENTAL WORKLOAD; DUAL-TASK PERFORMANCE; PERCEPTION; ATTENTION; MEASUREMENT; METHODOLOGY

Wickens, Christopher D. How Many Resources and How to Identify Them? Commentary on Boles et al. and Vidulich and Tsang. S. 53-56(4). 
Keywords: SUBJECTIVE WORKLOAD; MENTAL WORKLOAD; ATTENTION; MULTIPLE RESOURCES; MULTIPLE TASK PERFORMANCE

AUTOMATION, EXPERT SYSTEMS
Miller, Christopher A.; Parasuraman, Raja. Designing for Flexible Interaction Between Humans and Automation : Delegation Interfaces for Supervisory Control. S. 57-75(19). 
Abstract: Objective: To develop a method enabling human-like, flexible supervisory control via delegation to automation. Background: Real-time supervisory relationships with automation are rarely as flexible as human task delegation to other humans. Flexibility in human-adaptable automation can provide important benefits, including improved situation awareness, more accurate automation usage, more balanced mental workload, increased user acceptance, and improved overall performance. Method: We review problems with static and adaptive (as opposed to "adaptable") automation; contrast these approaches with human-human task delegation, which can mitigate many of the problems; and revise the concept of a "level of automation" as a pattern of task-based roles and authorizations. We argue that delegation requires a shared hierarchical task model between supervisor and subordinates, used to delegate tasks at various levels, and offer instruction on performing them. A prototype implementation called Playbook® is described. Results: On the basis of these analyses, we propose methods for supporting human-machine delegation interactions that parallel human-human delegation in important respects. We develop an architecture for machine-based delegation systems based on the metaphor of a sports team's "playbook." Finally, we describe a prototype implementation of this architecture, with an accompanying user interface and usage scenario, for mission planning for uninhabited air vehicles. Conclusion: Delegation offers a viable method for flexible, multilevel human-automation interaction to enhance system performance while maintaining user workload at a manageable level. Application: Most applications of adaptive automation (aviation, air traffic control, robotics, process control, etc.) are potential avenues for the adaptable, delegation approach we advocate. We present an extended example for uninhabited air vehicle mission planning. Keywords: ADAPTABLE AUTOMATION; ADAPTIVE AUTOMATION; PLAYBOOKTM; UNMANNED AIR VEHICLES; LEVELS OF AUTOMATION
Český abstrakt: Cílem bylo vyvinout metodu umožňující flexibilní dozorčí kontrolu podobnou člověku cestou přenosu na automatizaci. Výzkum problémů se statickou a adaptivní automatizací. Zjištěno, že přenos poskytuje schůdnou metodu pro flexibilní, několikaúrovňovou interakci mezi člověkem a automatizací ke zvýšení systémového výkonu při uživatelské zátěži na řiditelné úrovni.

· člověk - systémy automatizované - interakce - dozor
Rovira, Ericka; McGarry, Kathleen; Parasuraman, Raja. Effects of Imperfect Automation on Decision Making in a Simulated Command and Control Task. S. 76-87(12). 
Abstract: Objective: Effects of four types of automation support and two levels of automation reliability were examined. The objective was to examine the differential impact of information and decision automation and to investigate the costs of automation unreliability. Background: Research has shown that imperfect automation can lead to differential effects of stages and levels of automation on human performance. Method: Eighteen participants performed a "sensor to shooter" targeting simulation of command and control. Dependent variables included accuracy and response time of target engagement decisions, secondary task performance, and subjective ratings of mental workload, trust, and self-confidence. Results: Compared with manual performance, reliable automation significantly reduced decision times. Unreliable automation led to greater cost in decision-making accuracy under the higher automation reliability condition for three different forms of decision automation relative to information automation. At low automation reliability, however, there was a cost in performance for both information and decision automation. Conclusion: The results are consistent with a model of human-automation interaction that requires evaluation of the different stages of information processing to which automation support can be applied. Application: If fully reliable decision automation cannot be guaranteed, designers should provide users with information automation support or other tools that allow for inspection and analysis of raw data. Keywords: COMPLACENCY; DECISION SUPPORT
Český abstrakt: Účinky čtyř typů automatizační podpory a dvě úrovně spolehlivosti automatizace. Vyzkoušen různý dopad informační a rozhodovací automatizace a vyzkoumány náklady na spolehlivost automatizace. Výsledky jsou konzistentní s modelem interakce člověka a automatizace, který vyžaduje zhodnocení různých stadií informačního procesu, na nějž může být podpora použita.

· systémy automatizované - člověk - interakce - automatizace - spolehlivost - úkoly pracovní
BIOMECHANICS, ANTHROPOMETRY, WORK PHYSIOLOGY

Keir, Peter J.; Bach, Joel M.; Hudes, Mark; Rempel, David M. Guidelines for Wrist Posture Based on Carpal Tunnel Pressure Thresholds. S. 88-99(12). 
Abstract: Objective: To develop work guidelines for wrist posture based on carpal tunnel pressure. Background: Wrist posture is considered a risk factor for distal upper extremity musculoskeletal disorders, and sustained wrist deviation from neutral at work may be associated with carpal tunnel syndrome. However, the physiologic basis for wrist posture guidelines at work is limited. Methods: The relationship of wrist posture to carpal tunnel pressure was examined in 37 healthy participants. The participants slowly moved their wrists in extension-flexion and radioulnar deviation while wrist posture and carpal tunnel pressure were recorded. The wrist postures associated with pressures of 25 and 30 mmHg were identified for each motion and used to determine the 25th percentile wrist angles (the angles that protect 75% of the study population from reaching a pressure of 25 or 30 mmHg). Results: Using 30 mmHg, the 25th percentile angles were 32.7° (95% confidence interval [CI] = 27.2°-38.1°) for wrist extension, 48.6° (37.7°-59.4°) for flexion, 21.8° (14.7°-29.0°) for radial deviation, and 14.5° (9.6°-19.4°) for ulnar deviation. For 25 mmHg, the 25th percentile angles were 26.6° and 37.7° for extension and flexion, with radial and ulnar deviation being 17.8° and 12.1°, respectively. Conclusion: Further research can incorporate the independent contributions of pinch force and finger posture into this model. Application: The method presented can provide wrist posture guidelines for the design of tools and hand-intensive tasks. Keywords: CARPAL TUNNEL SYNDROME; BIOMECHANICS; PHYSICAL WORK; NEUROPATHY; GUIDELINES; TLV
Český abstrakt: Cílem bylo vyvinout pracovní směrnice pro polohu zápěstí založené na tlaku karpálního tunelu. Poloha zápěstí je rizikovým faktorem pro muskuloskeletální obtíže distální horní končetiny a může být spojena se syndromem karpálního tunelu. Přehled výsledků výzkumu. Metoda může být použita k navrhování nástrojů a při intenzivních manuálních úkolech.

· zápěstí - syndrom karpálního tunelu - polohy pracovní - polohy těla - ergonomie
Lee, Patrick J.; Granata, Kevin P.; Moorhouse, Kevin M. Active Trunk Stiffness During Voluntary Isometric Flexion and Extension Exertions. S. 100-109(10). 
Abstract: Objective: Compare muscle activity and trunk stiffness during isometric trunk flexion and extension exertions. Background: Elastic stiffness of the torso musculature is considered the primary stabilizing mechanism of the spine. Therefore, stiffness of the trunk during voluntary exertions provides insight into the stabilizing control of pushing and pulling tasks. Methods: Twelve participants maintained an upright posture against external flexion and extension loads applied to the trunk. Trunk stiffness, damping, and mass were determined from the dynamic relation between pseudorandom force disturbances and subsequent small-amplitude trunk movements recorded during the voluntary exertions. Muscle activity was recorded from rectus abdominus, external oblique, lumbar paraspinal, and internal oblique muscle groups. Results: Normalized electromyographic activity indicated greater antagonistic muscle recruitment during flexion exertions than during extension. Trunk stiffness was significantly greater during flexion exertions than during extension exertions despite similar levels of applied force. Trunk stiffness increased with exertion effort. Conclusion: Theoretical and empirical analyses reveal that greater antagonistic cocontraction is required to maintain spinal stability during trunk flexion exertions than during extension exertions. Measured differences in active trunk stiffness were attributed to antagonistic activity during flexion exertions with possible contributions from spinal kinematics and muscle lines of action. Application: When compared with trunk extension exertions, trunk flexion exertions such as pushing tasks require unique neuromuscular control that is not simply explained by differences in exertion direction. Biomechanical analyses of flexion tasks must consider the stabilizing muscle recruitment patterns when evaluating spinal compression and shear loads. Keywords: LOW BACK; SPINE; MUSCLE; COCONTRACTION; PUSH TASK
Český abstrakt: Srovnání svalové aktivity a ztuhlosti trupu během této činnosti. Elastická ztuhlost svalů trupu je považována za primární stabilizující mechanismus páteře. Analýzy zjistily, že větší antagonistická kontrakce je požadována k zachování stability páteře během ohýbání trupu než při jeho natahování. Důsledky naměřených rozdílů v aktivní ztuhlosti trupu.

· svaly - trup - páteř - námaha fyzická
Shih, Yuh-Chuan. Glove and Gender Effects on Muscular Fatigue Evaluated by Endurance and Maximal Voluntary Contraction Measures. S. 110-119(10). 
Abstract: Objective: To investigate the effects of gender and gloves on hand fatigue, measured by the reduction in grip strength (ΔMVC), the shift in time needed to reach maximal voluntary contraction (MVC;ΔTMVC), and the maximal endurance time (MET). Background: Information about the effect of gloves on muscle fatigue seems to be less plentiful than that on hand strength, dexterity, sensation, and so on. Method: Ten male and 10 female volunteers served as participants. A task of sustained gripping until exhaustion was used as the designated fatigue protocol. Three gloved conditions were evaluated: bare-handed and single (Cotton 1) and double (Cotton 2) cotton gloves. Results: After completion of the fatigue protocol, a greater reduction in grip strength was found for men than for women in both magnitude and percentage. Male ΔTMVC was significantly greater; that is, there was more delay in time needed to reach the MVC for men than for women when the fatigue protocol was completed. MET was longer for men than for women. During gloved conditions, except for the ΔMVC, glove use did not change any of the other responses. Specifically, the gloved effect on ΔMVC depended upon gender. Conclusion: Men had a greater reduction in grip strength and took longer to reach the MVC than did women after the fatigue protocol. Except for decreasing the ΔMVC, whether or not gloves were worn did not change any of the other responses. Application: These data are useful for glove design, manufacture, and selection. Keywords: GLOVES; FATIGUE; ENDURANCE TIME
Český abstrakt: Zkoumáno působení pohlaví a rukavic na únavu rukou, měřenou snížením síly sevření a posun v čase nutný pro dosažení maximálního vůlí řízeného sevření a maximální dobu trvání. Po sestavení záznamu o únavě byly větší úbytek síly sevření a delší doba dosažení maximálního sevření zjištěny u mužů než u žen. Výsledky užitečné pro navrhování a výrobu rukavic.

· rukavice - pohlaví - únava fyzická - svaly - ruce
DISPLAYS AND CONTROLS

Talcott, Christopher P.; Bennett, Kevin B.; Martinez, Silas G.; Shattuck, Lawrence G.; Stansifer, Craig. Perception-Action Icons: An Interface Design Strategy for Intermediate Domains. S. 120-135(16). 
Abstract: Objective: A prototype interface was developed to support decision making during tactical operations; a laboratory experiment was conducted to evaluate the capability of this interface to support a critical activity (i.e., obtaining the status of friendly combat resources). Background: Effective interface design strategies have been developed for domains that have primarily law-driven (e.g., process control) or intent-driven (e.g., information retrieval) constraints. However, design strategies for intermediate domains in which both types of constraints are equally critical, such as military command and control, have not been explored as extensively. The principles of direct perception, direct manipulation, and perception-action loops were used to develop a hybrid interface design strategy ("perception-action icons") that was incorporated into the prototype interface. Methods: A qualitative tactical simulation and an alternative interface (an experimental version of an existing U.S. Army interface) were developed. Participants used both interfaces to provide estimates of friendly combat resources for three different categories of information at three different echelon levels. Results: The results were unequivocal, indicating that the interface with perception-action icons produced significantly better performance. Conclusion: The perception-action icon design strategy was very effective in this experimental context. The potential for this design strategy to be useful for other intermediate domains is explored. Application: Actual or potential applications of this research include both specific interface design strategies for military command and control and general interface design principles for intermediate work domains. Keywords: COGNITIVE SYSTEMS ENGINEERING; VISUAL DISPLAYS; ECOLOGICAL INTERFACE DESIGN; TACTICAL OPERATIONS; REPRESENTATION AIDING; DECISION SUPPORT; DIRECT PERCEPTION; DIRECT MANIPULATION; PERCEPTION-ACTION LOOP; MILITARY COMMAND AND CONTROL 

SIMULATION AND VIRTUAL REALITY

Heineken, Edgar; Schulte, Frank P. Seeing Size and Feeling Weight : the Size-Weight Illusion in Natural and Virtual Reality. S. 136-144(9). 
Abstract: Objective: We experimentally tested the degree that the size-weight illusion depends on perceptual conditions allowing the observer to assume that both the visual and the kinesthetic stimuli of a weight seen and lifted emanate from the same object. We expected that the degree of the illusion depended on the "realism" provided by different kinds of virtual reality (VR) used when the weights are seen in virtual reality and at the same time lifted in natural reality. Background: Welch and Warren (1980) reported that an intermodal influence can be expected only if perceptual information of different modalities is compellingly related to only one object. Method: Objects of different sizes and weights were presented to 50 participants in natural reality or in four virtual realities: two immersive head-mounted display VRs (with or without head tracking) and two nonimmersive desktop VRs (with or without screening from input of the natural environment using a visor). The objects' heaviness was scaled using the magnitude estimation method. Results: Data show that the degree of the illusion is largest in immersive and lowest in nonimmersive virtual realities. Conclusion: The higher the degree of the illusion is, the more compelling the situation is perceived and the more the observed data are in correspondence with the data predicted for the illusion in natural reality. This shows that the kind of mediating technology used strongly influences the presence experienced. Application: The size-weight illusion's sensitivity to conditions that affect the sense of presence makes it a promising objective presence measure. Keywords: INTERSENSORY INFORMATION PROCESSING; KINESTHESIS; WEIGHT PERCEPTION; IMMERSION; PRESENCE; HEAD-MOUNTED DISPLAY VIRTUAL REALITY; DESKTOP VIRTUAL REALITY
Český abstrakt: Experimentálně ověřováno, do jaké míry závisí iluze o velikosti a váze na podmínkách vnímání, které umožňují pozorovateli předpokládat, že jak zrakové, tak kinestetické stimuly viděné a zvedané váhy vycházejí z téhož objektu. Údaje ukazují, že stupeň iluze je největší v "ponořovací" (tj. umělý 3D svět) virtuální realitě.

· velikosti - váhy - stimuly psychologické - realita virtuální

SURFACE TRANSPORTATION SYSTEMS

Marshall, Dawn C.; Lee, John D.; Austria, P. Albert. Alerts for In-Vehicle Information Systems : Annoyance, Urgency, and Appropriateness. S. 145-157(13). 
Abstract: Objective: This study assesses the influence of the auditory characteristics of alerts on perceived urgency and annoyance and whether these perceptions depend on the context in which the alert is received. Background: Alert parameters systematically affect perceived urgency, and mapping the urgency of a situation to the perceived urgency of an alert is a useful design consideration. Annoyance associated with environmental noise has been thoroughly studied, but little research has addressed whether alert parameters differentially affect annoyance and urgency. Method: Three 23 × 3 mixed within/between factorial experiments, with a total of 72 participants, investigated nine alert parameters in three driving contexts. These parameters were formant (similar to harmonic series), pulse duration, interpulse interval, alert onset and offset, burst duty cycle, alert duty cycle, interburst period, and sound type. Imagined collision warning, navigation alert, and E-mail notification scenarios defined the driving context. Results: All parameters influenced both perceived urgency and annoyance (p < .05), with pulse duration, interpulse interval, alert duty cycle, and sound type influencing urgency substantially more than annoyance. There was strong relationship between perceived urgency and rated appropriateness for high-urgency driving scenarios and a strong relationship between annoyance and rated appropriateness for low-urgency driving scenarios. Conclusion: Sound parameters differentially affect annoyance and urgency. Also, urgency and annoyance differentially affect perceived appropriateness of warnings. Application: Annoyance may merit as much attention as urgency in the design of auditory warnings, particularly in systems that alert drivers to relatively low-urgency situations. Keywords: TELEMATICS; WARNINGS; COLLISION WARNING 

TRAINING, EDUCATION, INSTRUCTIONAL SYSTEMS

Hockey, G. Robert J.; Sauer, Jürgen; Wastell, David G. Adaptability of Training in Simulated Process Control: Knowledge- Versus Rule-Based Guidance Under Task Changes and Environmental Stress. S. 158-174(17). 
Abstract: Objective: The study examined the adaptability of different types of process control training across changes in task and environmental stress. Background: The literature on training leads us to expect greater flexibility for system-based training, as opposed to procedure-based training. However, the stress literature suggests that knowledge-based strategies (making use of executive control) may be more vulnerable under stress conditions. Method: Two groups were given 6 hr of training on the Cabin Air Management System (CAMS), a complex, multilevel, PC-based process control task, emphasizing either system knowledge or use of procedures. They were then required to carry out the task for 3 hr (with noise during the middle 1 hr) across a range of both familiar and unfamiliar fault scenarios. Results: For the primary control task, the system-trained group performed better, especially for less familiar and complex faults. However, for lower priority tasks requiring executive control, procedure-trained operators performed better and were less impaired by noise. Conclusion: System training was more effective for managing unexpected task events, whereas procedural training was better under noise. The results are interpreted in terms of the rationale for instructing operators in the range of strategies required for effective process skills in complex work environments. Application: Training methodologies for safety critical applications should aim to develop skill in the use of both procedural and system knowledge strategies. Operators should be trained in the most effective deployment of these strategies during unfamiliar task events and environmental stress and given stress exposure training. Keywords: COMPLEX PERFORMANCE; NOISE
Český abstrakt: Studie zkoumala přizpůsobivost různých typů výcviku řízení procesů při změnách úkolů a stresu prostředí. Systémový výcvik byl efektivnější pro řízení neočekávaných událostí úkolu, zatímco procedurální výcvik byl lepší v hluku. Výsledky lze aplikovat na výuku operátorů ve strategiích požadovaných pro efektivní procesní dovednost ve složitém pracovním prostředí.

· výcvik - simulace - stres - hluk - úkoly pracovní
