
Human Factors – rok 2016, roč. 58 

Číslo 8 (December) 

 

 

BIOMECHANICS, ANTHROPOMETRY, WORK PHYSIOLOGY 

Garcia, Maria-Gabriela, Wall, Rudolf, Steinhilber, Benjamin, Läubli, 

Thomas, Martin, Bernard J. Long-Lasting Changes in Muscle Twitch Force 
During Simulated Work While Standing or Walking. Pages 1117-1127. 

Objective: The aim of this study was to evaluate the long-lasting effects of prolonged 

standing work on a hard floor or floor mat and slow-pace walking on muscle twitch force 

(MTF) elicited by electrical stimulation. Background: Prolonged standing work may alter 

lower-leg muscle function, which can be quantified by changes in the MTF amplitude and 

duration related to muscle fatigue. Ergonomic interventions have been proposed to 

mitigate fatigue and discomfort; however, their influences remain controversial. 

Method: Ten men and eight women simulated standing work in 320-min experiments 

with three conditions: standing on a hard floor or an antifatigue mat and walking on a 

treadmill, each including three seated rest breaks. MTF in the gastrocnemius-soleus 

muscles was evaluated through changes in signal amplitude and duration. Results: The 

significant decrease of MTF amplitude and an increase of duration after standing work on 

a hard floor and on a mat persisted beyond 1 hr postwork. During walking, significant 

MTF metrics changes appeared 30 min postwork. MTF amplitude decrease was not 

significant after the first 110 min in any of the conditions; however, MTF duration was 

significantly higher than baseline in the standing conditions. Conclusion: Similar long-

lasting weakening of MTF was induced by standing on a hard floor and on an antifatigue 

mat. However, walking partially attenuated this phenomenon. Application: Mostly static 

standing is likely to contribute to alterations of MTF in lower-leg muscles and potentially 

to musculoskeletal disorders regardless of the flooring characteristics. Occupational 

activities including slow-pace walking may reduce such deterioration in muscle function. 

 Keywords: muscle twitch force, fatigue, standing, walking, antifatigue mat 

COGNITION 

Matton, Nadine, Paubel, Pierre, Cegarra, Julien, Raufaste, Eric. 
Differences in Multitask Resource Reallocation After Change in Task 

Values. Pages 1128-1142. 



Objective The objective was to characterize multitask resource reallocation strategies 

when managing subtasks with various assigned values. Background When solving a 

resource conflict in multitasking, Salvucci and Taatgen predict a globally rational strategy 

will be followed that favors the most urgent subtask and optimizes global performance. 

However, Katidioti and Taatgen identified a locally rational strategy that optimizes only a 

subcomponent of the whole task, leading to detrimental consequences on global 

performance. Moreover, the question remains open whether expertise would have an 

impact on the choice of the strategy. Method We adopted a multitask environment used 

for pilot selection with a change in emphasis on two out of four subtasks while all 

subtasks had to be maintained over a minimum performance. A laboratory eye-tracking 

study contrasted 20 recently selected pilot students considered as experienced with this 

task and 15 university students considered as novices. Results When two subtasks were 

emphasized, novices focused their resources particularly on one high-value subtask and 

failed to prevent both low-value subtasks falling below minimum performance. On the 

contrary, experienced people delayed the processing of one low-value subtask but 

managed to optimize global performance. Conclusion In a multitasking environment 

where some subtasks are emphasized, novices follow a locally rational strategy whereas 

experienced participants follow a globally rational strategy. Application During complex 

training, trainees are only able to adjust their resource allocation strategy to subtask 

emphasis changes once they are familiar with the multitasking environment. 

 Keywords: adaptability time, sharing experience, eye tracking, attentional 

processes 

Jansen, Reinier J., Sawyer, Ben D., van Egmond, Rene, de Ridder, Huib, 
Hancock, Peter A. Hysteresis in Mental Workload and Task Performance: 
The Influence of Demand Transitions and Task Prioritization. Pages 

1143-1157. 

Objective: We examine how transitions in task demand are manifested in mental 

workload and performance in a dual-task setting. Background: Hysteresis has been 

defined as the ongoing influence of demand levels prior to a demand transition. Authors 

of previous studies predominantly examined hysteretic effects in terms of performance. 

However, little is known about the temporal development of hysteresis in mental 

workload. Method: A simulated driving task was combined with an auditory memory 

task. Participants were instructed to prioritize driving or to prioritize both tasks equally. 

Three experimental conditions with low, high, and low task demands were constructed by 

manipulating the frequency of lane changing. Multiple measures of subjective mental 

workload were taken during experimental conditions. Results: Contrary to our 

prediction, no hysteretic effects were found after the high- to low-demand transition. 

However, a hysteretic effect in mental workload was found within the high-demand 

condition, which degraded toward the end of the high condition. Priority instructions were 

not reflected in performance. Conclusion: Online assessment of both performance and 

mental workload demonstrates the transient nature of hysteretic effects. An explanation 

for the observed hysteretic effect in mental workload is offered in terms of effort 

regulation. Application: An informed arrival at the scene is important in safety 

operations, but peaks in mental workload should be avoided to prevent buildup of 

fatigue. Therefore, communication technologies should incorporate the historical profile 

of task demand. 

 Keywords: hysteresis, demand transitions, mental workload, effort regulation, 

driving simulation, task prioritization 

Canfield, Casey Inez, Fischhoff, Baruch, Davis, Alex. Quantifying 

Phishing Susceptibility for Detection and Behavior Decisions. Pages 
1158-1172. 



Objective: We use signal detection theory to measure vulnerability to phishing attacks, 

including variation in performance across task conditions. Background: Phishing attacks 

are difficult to prevent with technology alone, as long as technology is operated by 

people. Those responsible for managing security risks must understand user decision 

making in order to create and evaluate potential solutions. Method: Using a scenario-

based online task, we performed two experiments comparing performance on two 

tasks: detection, deciding whether an e-mail is phishing, and behavior, deciding what to 

do with an e-mail. In Experiment 1, we manipulated the order of the tasks and 

notification of the phishing base rate. In Experiment 2, we varied which task participants 

performed. Results: In both experiments, despite exhibiting cautious behavior, 

participants’ limited detection ability left them vulnerable to phishing attacks. Greater 

sensitivity was positively correlated with confidence. Greater willingness to treat e-mails 

as legitimate was negatively correlated with perceived consequences from their actions 

and positively correlated with confidence. These patterns were robust across 

experimental conditions. Conclusion: Phishing-related decisions are sensitive to 

individuals’ detection ability, response bias, confidence, and perception of consequences. 

Performance differs when people evaluate messages or respond to them but not when 

their task varies in other ways. Application: Based on these results, potential 

interventions include providing users with feedback on their abilities and information 

about the consequences of phishing, perhaps targeting those with the worst 

performance. Signal detection methods offer system operators quantitative assessments 

of the impacts of interventions and their residual vulnerability. 

 Keywords: signal detection theory, cybersecurity, vigilance, perception-action, 

metacognition 

DISPLAYS AND CONTROL 

Chan, Alan H. S., Hoffmann, Errol R. The Psychological Cost of Making 

Control Responses in the Nonstereotype Direction. Pages 1173-1186. 

Objective: The aim of this study was to develop a scale for the “psychological cost” of 

making control responses in the nonstereotype direction. Background: Wickens, Keller, 

and Small suggested values for the psychological cost arising from having control/display 

relationships that were not in the common stereotype directions. We provide values of 

such costs specifically for these situations. Method: Working from data of Chan and 

Hoffmann for 168 combinations of display location, control type, and display movement 

direction, we define values for the cost and compare these with the suggested values of 

Wickens et al.’s Frame of Reference Transformation Tool (FORT) model. Results: We 

found marked differences between the values of the FORT model and the data of our 

experiments. The differences arise largely from the effects of the Worringham and 

Beringer visual field principle not being adequately considered in the previous research. 

Conclusion: A better indication of the psychological cost for use of incorrect 

control/display stereotypes is given. It is noted that these costs are applicable only to the 

factor of stereotype strength and not other factors considered in the FORT model. 

Application: Effects of having controls and displays that are not arranged to operate 

with population expectancies can be readily determined from the data in this paper. 

 Keywords: control/display, compatibility, Wickens FORT model, psychological 

costs 

HEALTH CARE/HEALTH SYSTEMS 

Keebler, Joseph R., Lazzara, Elizabeth H., Patzer, Brady S., Palmer, Evan 
M., Plummer, John P., Smith, Dustin C., Lew, Victoria, Fouquet, Sarah, 

Chan, Y. Raymond, Riss, Robert. Meta-Analyses of the Effects of 



Standardized Handoff Protocols on Patient, Provider, and Organizational 

Outcomes. Pages 1187-1205. 

Objective: The overall purpose was to understand the effects of handoff protocols using 

meta-analytic approaches. Background: Standardized protocols have been required by 

the Joint Commission, but meta-analytic integration of handoff protocol research has not 

been conducted. Method: The primary outcomes investigated were handoff information 

passed during transitions of care, patient outcomes, provider outcomes, and 

organizational outcomes. Sources included Medline, SAGE, Embase, PsycINFO, and 

PubMed, searched from the earliest date available through March 30th, 2015. Initially 

4,556 articles were identified, with 4,520 removed. This process left a final set of 36 

articles, all which included pre-/postintervention designs implemented in live 

clinical/hospital settings. We also conducted a moderation analysis based on the number 

of items contained in each protocol to understand if the length of a protocol led to 

systematic changes in effect sizes of the outcome variables. Results: Meta-analyses 

were conducted on 34,527 pre- and 30,072 postintervention data points. Results indicate 

positive effects on all four outcomes: handoff information (g = .71, 95% confidence 

interval [CI] [.63, .79]), patient outcomes (g = .53, 95% CI [.41, .65]), provider 

outcomes (g = .51, 95% CI [.41, .60]), and organizational outcomes (g = .29, 95% CI 

[.23, .35]). We found protocols to be effective, but there is significant publication bias 

and heterogeneity in the literature. Due to publication bias, we further searched the gray 

literature through greylit.org and found another 347 articles, although none were 

relevant to this research. Our moderation analysis demonstrates that for handoff 

information, protocols using 12 or more items led to a significantly higher proportion of 

information passed compared with protocols using 11 or fewer items. Further, there were 

numerous negative outcomes found throughout this meta-analysis, with trends 

demonstrating that protocols can increase the time for handover and the rate of errors of 

omission. Conclusions: These results demonstrate that handoff protocols tend to 

improve results on multiple levels, including handoff information passed and patient, 

provider, and organizational outcomes. These findings come with the caveat that 

publication bias exists in the literature on handoffs. Instances where protocols can lead to 

negative outcomes are also discussed. Application: Significant effects were found for 

protocols across provider types, regardless of expertise or area of clinical focus. It also 

appears that more thorough protocols lead to more information being passed, especially 

when those protocols consist of 12 or more items. Given these findings, publication bias 

is an apparent feature of this literature base. Recommendations to reduce the apparent 

publication bias in the field include changing the way articles are screened and published. 

 Keywords: handoffs, transitions of care, protocols, communication, teamwork, 

meta-analysis 

Endestad, Tor, Wortinger, Laura A., Madsen, Steinar, Hortemo, Sigurd. 

Package Design Affects Accuracy Recognition for Medications. Pages 
1206-1216. 

Objective: Our aim was to test if highlighting and placement of substance name on 

medication package have the potential to reduce patient errors. Background: An 

unintentional overdose of medication is a large health issue that might be linked to 

medication package design. In two experiments, placement, background color, and the 

active ingredient of generic medication packages were manipulated according to best 

human factors guidelines to reduce causes of labeling-related patient errors. Method: In 

two experiments, we compared the original packaging with packages where we varied 

placement of the name, dose, and background of the active ingredient. Age-relevant 

differences and the effect of color on medication recognition error were tested. In 

Experiment 1, 59 volunteers (30 elderly and 29 young students), participated. In 

Experiment 2, 25 volunteers participated. Results: The most common error was the 

inability to identify that two different packages contained the same active ingredient 

http://greylit.org/


(young, 41%, and elderly, 68%). This kind of error decreased with the redesigned 

packages (young, 8%, and elderly, 16%). Confusion errors related to color design were 

reduced by two thirds in the redesigned packages compared with original generic 

medications. Conclusion: Prominent placement of substance name and dose with a band 

of high-contrast color support recognition of the active substance in medications. 

Application: A simple modification including highlighting and placing the name of the 

active ingredient in the upper right-hand corner of the package helps users realize that 

two different packages can contain the same active substance, thus reducing the risk of 

inadvertent medication overdose. 

 Keywords: human error, package labeling, designing for the elderly, memory, 

cognition, patient safety 

HUMAN-COMPUTER INTERACTION, COMPUTER SYSTEMS 

Phan, Mikki H., Keebler, Joseph R., Chaparro, Barbara S. The 
Development and Validation of the Game User Experience Satisfaction 

Scale (GUESS). Pages 1217-1247. 

Objective: The aim of this study was to develop and psychometrically validate a new 

instrument that comprehensively measures video game satisfaction based on key factors. 

Background: Playtesting is often conducted in the video game industry to help game 

developers build better games by providing insight into the players’ attitudes and 

preferences. However, quality feedback is difficult to obtain from playtesting sessions 

without a quality gaming assessment tool. There is a need for a psychometrically 

validated and comprehensive gaming scale that is appropriate for playtesting and game 

evaluation purposes. Method: The process of developing and validating this new scale 

followed current best practices of scale development and validation. As a result, a mixed-

method design that consisted of item pool generation, expert review, questionnaire pilot 

study, exploratory factor analysis (N = 629), and confirmatory factor analysis (N = 729) 

was implemented. Results: A new instrument measuring video game satisfaction, called 

the Game User Experience Satisfaction Scale (GUESS), with nine subscales emerged. The 

GUESS was demonstrated to have content validity, internal consistency, and convergent 

and discriminant validity. Conclusion: The GUESS was developed and validated based 

on the assessments of over 450 unique video game titles across many popular genres. 

Thus, it can be applied across many types of video games in the industry both as a way 

to assess what aspects of a game contribute to user satisfaction and as a tool to aid in 

debriefing users on their gaming experience. Application: The GUESS can be 

administered to evaluate user satisfaction of different types of video games by a variety 

of users. 

 Keywords: games, psychometrics, scaling, interface evaluation, 

usability/acceptance measurement and research 

INDIVIDUAL DIFFERENCIES 

Jipp, Meike. Reaction Times to Consecutive Automation Failures: A 
Function of Working Memory and Sustained Attention. Pages 1248-1261. 

Objective: This study explored whether working memory and sustained attention 

influence cognitive lock-up, which is a delay in the response to consecutive automation 

failures. Background: Previous research has demonstrated that the information that 

automation provides about failures and the time pressure that is associated with a task 

influence cognitive lock-up. Previous research has also demonstrated considerable 

variability in cognitive lock-up between participants. This is why individual differences 

might influence cognitive lock-up. The present study tested whether working memory—

including flexibility in executive functioning—and sustained attention might be crucial in 



this regard. Method: Eighty-five participants were asked to monitor automated aircraft 

functions. The experimental manipulation consisted of whether or not an initial 

automation failure was followed by a consecutive failure. Reaction times to the failures 

were recorded. Participants’ working-memory and sustained-attention abilities were 

assessed with standardized tests. Results: As expected, participants’ reactions to 

consecutive failures were slower than their reactions to initial failures. In addition, 

working-memory and sustained-attention abilities enhanced the speed with which 

participants reacted to failures, more so with regard to consecutive than to initial failures. 

Conclusion: The findings highlight that operators with better working memory and 

sustained attention have small advantages when initial failures occur, but their 

advantages increase across consecutive failures. Application: The results stress the 

need to consider personnel selection strategies to mitigate cognitive lock-up in general 

and training procedures to enhance the performance of low ability operators. 

 Keywords: monitoring performance, individual differences, cognition, cognitive 

lock-up, aviation 

SURFACE TRANSPORTATION 

Barragan, Daniela, Roberts, Daniel M., Baldwin, Carryl L. Validation of 
the Attention-Related Driving Errors Scale (ARDES) in an English-

Speaking Sample. Pages 1262-1274. 

Objective: The goal for this study was to develop an English translation of the Attention-

Related Driving Errors Scale (ARDES-US) and to determine its potential relationship with 

driver history and other demographic variables. Background: Individual differences in 

performance on vigilance and cognitive tasks are well documented, but less is known 

about susceptibility to attention-related errors while driving. The ARDES has been 

developed and administered in both Spanish and Chinese but to our knowledge has never 

been administered or examined in an English-speaking population. Method: Two 

hundred ninety-six English-speaking individuals completed a series of self-report 

measures, including the ARDES-US, Attention-Related Cognitive Errors Scale, Mindful 

Attention Awareness Scale, and Cognitive Failures Questionnaire. Results: A 

confirmatory factor analysis using maximum-likelihood estimates with robust standard 

errors revealed results largely consistent with previous versions of the ARDES, namely, 

the ARDES-Spain and ARDES-Argentina. Additionally, a number of new results emerged. 

Specifically, women, drivers who received traffic tickets within the previous 2 years, and 

those with a lower level of education all had a greater propensity toward self-reported 

driver inattention as measured by the ARDES-US. Further analyses revealed that these 

findings were independent of age, years of driving experience, and driving frequency. 

Conclusion: These results suggest that the ARDES-US is a valid and reliable measure of 

driver inattention with an English-speaking American sample. Application: Potential 

applications of the ARDES-US include identifying individuals who are at greater risk of 

attention-related errors while driving and suggesting individually tailored training and 

safety countermeasures. 

 Keywords: driver inattention, driver behavior, attentional processes, individual 

differences, survey translation 

TEAMS AND GROUPS 

Littlepage, Glenn E., Hein, Michael B., Moffett, Richard G., III, Craig, Paul 

A., Georgiou, Andrea M. Team Training for Dynamic Cross-Functional 
Teams in Aviation: Behavioral, Cognitive, and Performance Outcomes. 
Pages 1275-1288. 



Objective: This study evaluates the effectiveness of a training program designed to 

improve cross-functional coordination in airline operations. Background: Teamwork 

across professional specializations is essential for safe and efficient airline operations, but 

aviation education primarily emphasizes positional knowledge and skill. Although crew 

resource management training is commonly used to provide some degree of teamwork 

training, it is generally focused on specific specializations, and little training is provided in 

coordination across specializations. Method: The current study describes and evaluates a 

multifaceted training program designed to enhance teamwork and team performance of 

cross-functional teams within a simulated airline flight operations center. The training 

included a variety of components: orientation training, position-specific declarative 

knowledge training, position-specific procedural knowledge training, a series of high-

fidelity team simulations, and a series of after-action reviews. Results: Following 

training, participants demonstrated more effective teamwork, development of transactive 

memory, and more effective team performance. Conclusion: Multifaceted team training 

that incorporates positional training and team interaction in complex realistic situations 

and followed by after-action reviews can facilitate teamwork and team performance. 

Application: Team training programs, such as the one described here, have potential to 

improve the training of aviation professionals. These techniques can be applied to other 

contexts where multidisciplinary teams and multiteam systems work to perform highly 

interdependent activities. 

 Keywords: training evaluation, team coordination, simulation and training, 

multiteam systems, group performance 


