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Naseem Ahmadpour, Gitte Lindgaard, Jean-Marc Robert & Bernard 
Pownall. The thematic structure of passenger comfort experience and its 
relationship to the context features in the aircraft cabin. pages 801-815. 

This paper describes passenger comfort as an experience generated by the cabin interior 
features. The findings of previous studies are affirmed regarding a set of 22 context 
features. Passengers experience a certain level of comfort when these features impact 
their body and elicit subjective perceptions. New findings characterise these perceptions 
in the form of eight themes and outline their particular eliciting features. Comfort is 
depicted as a complex construct derived by passengers' perceptions beyond the 
psychological (i.e. peace of mind) and physical (i.e. physical well-being) aspects, and 
includes perceptual (e.g. proxemics) and semantic (e.g. association) aspects. The seat 
was shown to have a focal role in eliciting seven of those themes and impacting comfort 
through its diverse characteristics. In a subsequent study, a group of aircraft cabin 
interior designers highlighted the possibility of employing the eight themes and their 
eliciting features as a framework for design and evaluation of new aircraft interiors. 
Practitioner Summary: Improving aircraft passenger's comfort requires knowledge 
about their perception and eliciting conditions. Passenger's perception is conceptualised 
by eight themes among which peace of mind, physical well-being and proxemics are 
prominent for comfort experience. Certain context features such as seat have parallel 
impact on several themes but through their diverse characteristics. 
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Fanxing Meng & Wei Zhang. Way-finding during a fire emergency: an 
experimental study in a virtual environment. pages 816-827. 

The way-finding behaviour and response during a fire emergency in a virtual 
environment (VE) was experimentally investigated. Forty participants, divided into two 
groups, were required to find the emergency exit as soon as possible in a virtual hotel 
building because of a fire escape demand under condition 1 (VE without virtual fire, 
control group) and condition 2 (VE with virtual fire, treatment group). Compared to the 
control group, the treatment group induced significantly higher skin conductivity and 
heart rate, experienced more stress, took longer time to notice the evacuation signs, had 
quicker visual search and had a longer escape time to find the exit. These results 
indicated that the treatment condition induced higher physiological and psychological 



stress, and had influenced the escape behaviour compared to the control group. In 
practice, fire evacuation education and fire evacuation system design should consider the 
response characteristics in a fire emergency. Practitioner Summary: This article 
studied people's way-finding behaviour and response during a fire emergency in a virtual 
environment. People in fire emergency experienced higher physiological and 
psychological stress, had different perception style, accordingly had different behaviour 
patterns and poorer way-finding performance, as compared with people in normal 
condition. 

• Keywords: emergency, way-finding, virtual environment, stress, evacuation 

Franck Ganier, Charlotte Hoareau & Jacques Tisseau. Evaluation of 
procedural learning transfer from a virtual environment to a real 
situation: a case study on tank maintenance training. pages 828-843. 

Virtual reality opens new opportunities for operator training in complex tasks. It lowers 
costs and has fewer constraints than traditional training. The ultimate goal of virtual 
training is to transfer knowledge gained in a virtual environment to an actual real-world 
setting. This study tested whether a maintenance procedure could be learnt equally well 
by virtual-environment and conventional training. Forty-two adults were divided into 
three equally sized groups: virtual training (GVT® [generic virtual training]), 
conventional training (using a real tank suspension and preparation station) and control 
(no training). Participants then performed the procedure individually in the real 
environment. Both training types (conventional and virtual) produced similar levels of 
performance when the procedure was carried out in real conditions. Performance level for 
the two trained groups was better in terms of success and time taken to complete the 
task, time spent consulting job instructions and number of times the instructor provided 
guidance. Practitioner Summary: A key issue for virtual environments for training 
(VETs) is the transfer of skills to real situations. An experiment investigated whether 
skills acquired in a VET could be applied in a real situation. Results suggest that a 
procedure can be successfully transferred from the virtual to the real. 

• Keywords: knowledge transfer, maintenance, procedural learning, virtual 
environments for training (VET), virtual reality 

Corey J. Bohil, Nicholas A. Higgins & Joseph R. Keebler. Predicting and 
interpreting identification errors in military vehicle training using 
multidimensional scaling. pages 844-855. 

We compared methods for predicting and understanding the source of confusion errors 
during military vehicle identification training. Participants completed training to identify 
main battle tanks. They also completed card-sorting and similarity-rating tasks to 
express their mental representation of resemblance across the set of training items. We 
expected participants to selectively attend to a subset of vehicle features during these 
tasks, and we hypothesised that we could predict identification confusion errors based on 
the outcomes of the card-sort and similarity-rating tasks. Based on card-sorting results, 
we were able to predict about 45% of observed identification confusions. Based on 
multidimensional scaling of the similarity-rating data, we could predict more than 80% of 
identification confusions. These methods also enabled us to infer the dimensions 
receiving significant attention from each participant. This understanding of mental 
representation may be crucial in creating personalised training that directs attention to 
features that are critical for accurate identification. Practitioner Summary: Participants 
completed military vehicle identification training and testing, along with card-sorting and 
similarity-rating tasks. The data enabled us to predict up to 84% of identification 
confusion errors and to understand the mental representation underlying these errors. 
These methods have potential to improve training and reduce identification errors leading 
to fratricide. 



• Keywords: vehicle identification, training, incidental learning, multidimensional 
scaling 

Gerald Matthews, Joel S. Warm, Tyler H. Shaw & Victor S. Finomore. 
Predicting battlefield vigilance: a multivariate approach to assessment of 
attentional resources. pages 856-875. 

Technological innovation increasingly requires operators in various applied settings to 
maintain vigilance for extended periods. However, standard psychometric tests typically 
predict less than 10% of performance variance. The present study (N = 462) aimed to 
apply the resource theory of sustained attention to construct a multivariate test battery 
for predicting battlefield vigilance. The battery included cognitive ability tests, a high-
workload short vigilance task and subjective measures of stress response. Four versions 
of a 60- min simulated military battlefield monitoring task were constructed to represent 
different operational requirements. The test battery predicted 24–44% of criterion 
variance, depending on task version, suggesting that it may identify vigilant operators in 
military and other applied contexts. A multiple-groups path analysis showed that 
relationships between ability and vigilance were moderated by working memory 
demands. Findings are consistent with a diffuse theoretical concept of ‘resources’ in 
which performance energisation depends on multiple, loosely coupled processes. 
Practitioner Summary: Assessment of operators' competence in vigilant monitoring is 
increasingly important as automation technology becomes more prevalent. This study 
investigated the validity of a battery of measures of attentional resources in predicting 
vigilance on a military display monitoring task. Findings confirm that the multivariate 
approach substantially enhances prediction over existing approaches. 

• Keywords: vigilance, attentional resources, cognitive ability, fatigue, stress, 
military performance 

Michael E.R. Nicholls, Sally Roden, Nicole A. Thomas, Tobias Loetscher, 
Charles J. Spence & Jason D. Forte. Close to me: the effect of 
asymmetrical environments on spatial attention. pages 876-885. 

Attention can be captured by distractors and can affect performance. To examine 
whether asymmetrical distractors, such as a wall, affect spatial attention, Experiment 1 
required participants (n = 20) to determine the relative length of pre-bisected lines when 
a temporary barrier was placed close to the left or right sides of the display. Post-hoc 
tests showed that attention was drawn towards left, but not right, walls. Experiment 2 
(n = 18) sought to increase this effect using a solid brick wall rather than a temporary 
barrier. Instead of strengthening the result, no effect of barrier was observed. A non-
effect was also observed in Experiment 3 (n = 18) when participants moved a cursor to 
the line's middle. Finally, Experiment 4 (n = 26) showed that asymmetrical barriers had 
no effect on visual search. While the data showed some evidence that attention is 
distracted by walls placed to the left, this effect is weak and task-specific. Practitioner 
Summary: The ability to monitor critical information on displays can be affected by 
asymmetrical distractors. In many workplaces, a display may be placed alongside a wall. 
This study explored whether a wall placed to the left/right affects spatial attention. A 
weak, task-specific, attraction effect was observed for walls on the left. 

• Keywords: attention, monitor, distractor, cue, pseudoneglect 

C. Collet, E. Salvia & C. Petit-Boulanger. Measuring workload with 
electrodermal activity during common braking actions. pages 886-896. 

How to assess mental load remains a recurrent question. We aimed to explore whether 
slight differences in real-world driving task demands could be discriminated by 



electrodermal response (EDR). A sample of 33 participants was observed under five 
conditions: controlled braking from 50 to 30 km/h, 80 to 50 km/h, 50 to 0 km/h, 80 to 
0 km/h, and a single unexpected emergency braking event from 80 to 0 km/h. The 
likelihood of EDR and, whenever present, its duration were both correlated with workload 
as represented by the deceleration demand. A higher base travel speed and the 
unexpected demand of the emergency braking situation impacted EDR, thus attesting 
higher workload level. EDR explains why stopping the vehicle from 50 km/h and slowing 
down from 80 to 50 km/h was of similar strain. The results further demonstrate that EDR 
measures can be successfully employed to discriminate multiple levels of workload. 
Practitioner Summary: Common braking elicited different loads as revealed by 
electrodermal response (EDR) with sensitivity to deceleration of − 0.2 g. Even the 
slightest braking elicited a strain measurable with EDR. Accordingly, EDR may objectively 
assess the resulting strain during driving, with enhanced reliability if associated with 
other variables, e.g. cardiac activity. 

• Keywords: mental workload, braking, electrodermal activity, actual driving 

BongKyoo Choi, Sangbaek Ko, Marnie Dobson, Peter L. Schnall, Javier 
Garcia-Rivas, Leslie Israel & Dean Baker. Short-term test–retest 
reliability of the Job Content Questionnaire and Effort–Reward 
Imbalance Questionnaire items and scales among professional 
firefighters. pages 897-911. 

Relatively little is known about the short-term test–retest reliability of the Job Content 
Questionnaire (JCQ) and Effort–Reward Imbalance Questionnaire (ERIQ). Seventeen JCQ 
and six ERIQ items were qualitatively reviewed by 19 firefighters in focus groups. The 
items were then administered twice to 81 firefighters with a time interval of 1–8 weeks. 
The short-term reliability of the JCQ and ERIQ items and scales with the four-point Likert 
item responses was at least fair or moderate with several complementary statistical 
methods. It improved substantially when the four-point responses were simplified into 
the two (‘agree’ or ‘disagree’) responses. The JCQ psychological demands and the ERIQ 
effort scales were among the least reliable scales and their items were most frequently 
indicated by the firefighters to be clarified. The responses of professional firefighters to 
the JCQ and ERIQ items and scales were stable during an 8-week period, particularly 
when dichotomous item responses were used. Practitioner Summary: The little-known 
short-term reliability of the two most commonly used questionnaires for assessing 
psychosocial working conditions was investigated. This study indicates that the 
dichotomous (strongly agree/agree vs. strongly disagree/disagree) responses of 
firefighters to the JCQ and ERIQ items and scales are generally stable during an 8-week 
period. 

• Keywords: job control, job demands, effort, reward, item responses 

Stephen J. Slade, Joel G. Greenya, Christopher L. Kliethermes & David S. 
Senchina. Somatosensory perception of running shoe mass. pages 912-
920. 

Running shoes are often marketed based on mass. A total of 50 young adult males 
participated across two separate experiments to determine how well they could perceive 
the relative masses of five different running shoes using hands versus feet. For the foot 
portion, subjects were blindly fitted with the shoes and asked to rank their masses 
individually using visual analogue scales (VAS) and verbal rankings. For the hand portion, 
two different methods were used, one presenting all shoes simultaneously and the other 
presenting the shoes individually. Verbal accuracy and VAS scores correlated across 
subjects for the hand and foot, but accuracy in mass perception by the feet was 30% 
compared to 92% or 63% by the hand (depending on the method). These results 



indicate the foot perceives mass poorly compared to the hand, and that consumers' 
perception of shoe mass may come more from handling shoes versus wearing them. 
Practitioner Summary: A total of 50 young adult males participated across two 
experiments to determine how accurately the foot could perceive running shoe mass 
compared to the hand. The foot was significantly less accurate than the hand in judging 
mass. Initial perceptions of running shoe mass likely derive more from handling versus 
wearing. 

• Keywords: footwear, mass, perception, running shoe, weight 

Bettina Barisch-Fritz, Timo Schmeltzpfenning, Clemens Plank & Stefan 
Grau. Foot deformation during walking: differences between static and 
dynamic 3D foot morphology in developing feet. pages 921-933. 

The complex functions of feet require a specific composition, which is progressively 
achieved by developmental processes. This development should take place without being 
affected by footwear. The aim of this study is to evaluate differences between static and 
dynamic foot morphology in developing feet. Feet of 2554 participants (6–16 years) were 
recorded using a new scanner system (DynaScan4D). Each foot was recorded in static 
half and full weight-bearing and during walking. Several foot measures corresponding to 
those used in last construction were calculated. The differences were identified by one-
way ANOVA and paired Student's t-test. Static and dynamic values of each foot measure 
must be considered to improve the fit of footwear. In particular, footwear must account 
for the increase of forefoot width and the decrease of midfoot girth. Furthermore, the toe 
box should have a more rounded shape. The findings are important for the construction 
of footwear for developing feet. Practitioner Summary: Until now, foot deformation has 
not been analysed in developing feet. The presented differences between standing and 
walking of 2554 children were obtained using a new dynamic 3D scanner system. The 
results show that especially differences between foot width and girth measures and 
angles must be considered in footwear construction. 

• Keywords: children, anthropometry, health-care ergonomics, industrial 
ergonomics, biomechanics 

F.A. Barbieri, L.T.B. Gobbi, Y.J. Lee, M. Pijnappels & J.H. van Dieën. Effect 
of triceps surae and quadriceps muscle fatigue on the mechanics of 
landing in stepping down in ongoing gait. pages 934-942. 

The aim of this study was to evaluate the effects of muscle fatigue of triceps surae and 
quadriceps muscles in stepping down in ongoing gait. We expected that the subjects 
would compensate for muscle fatigue to prevent potential loss of balance in stepping 
down. A total of 10 young participants walked over a walkway at a self-selected velocity 
to step down a height difference of 10-cm halfway. Five trials were performed before and 
after a muscle fatigue protocol. Participants performed two fatigue protocols: one for 
ankle muscle fatigue and another for knee muscle fatigue. Kinematics of and ground 
reaction forces on the leading leg were recorded. Fatigue did not cause a change in the 
frequency of heel or toe landing. Our results indicate that in stepping down fatigue 
effects are compensated by redistributing work to unfatigued muscle groups and by gait 
changes aimed at enhancing balance control, which was however only partially 
successful. Practitioner Summary: Problems with transitions between levels in gait are 
common causes of falls. Fatigue can affect the ability to dissipate energy gained during 
the step down. The main finding was that young adults recruited unfatigued muscle 
groups and adjusted their gait pattern to compensate the fatigue effects during landing. 

• Keywords: muscle fatigue, stepping down, gait, balance control 



Jinghong Xiong & Satoshi Muraki. An ergonomics study of thumb 
movements on smartphone touch screen. pages 943-955. 

This study investigated the relationships between thumb muscle activity and thumb 
operating tasks on a smartphone touch screen with one-hand posture. Six muscles in the 
right thumb and forearm were targeted in this study, namely adductor pollicis, flexor 
pollicis brevis, abductor pollicis brevis (APB), abductor pollicis longus, first dorsal 
interosseous (FDI) and extensor digitorum. The performance measures showed that the 
thumb developed fatigue rapidly when tapping on smaller buttons (diameter: 9 mm 
compared with 3 mm), and moved more slowly in flexion–extension than in adduction–
abduction orientation. Meanwhile, the electromyography and perceived exertion values of 
FDI significantly increased in small button and flexion–extension tasks, while those of 
APB were greater in the adduction–abduction task. This study reveals that muscle effort 
among thumb muscles on a touch screen smartphone varies according to the task, and 
suggests that the use of small touch buttons should be minimised for better thumb 
performance. Practitioner Summary: Through measurements of electromyography, 
thumb performance and perceived exertion, this study reveals that demand on FDI 
increases when the thumb taps small buttons and in flexion–extension orientation, but 
that demand on APB increases in adduction–abduction orientation. The decreased thumb 
performance with small buttons is attributed to a combination of smaller targets and 
increased demand on FDI. 

• Keywords: smartphone touch screen, thumb performance, EMG, perceived 
exertion 


