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Sidney W.A. Dekker. What is rational about killing a patient with an 

overdose? : enlightenment, continental philosophy and the role of the 

human subject in system failure. Pages 679-683. 

This paper raises the issue of ergonomics' role in giving primacy to fully rational 
individual human actors in the creation of system failure, despite its commitment to see 
action as constrained by design and operational features of work. Reflecting on recent 
contributions to the journal, ergonomics' dilemma is considered against Enlightenment 
assumptions about individual human reason as the route to truth and goodness and its 
critics in continental philosophy. There is a pervasive, unstated pact here. What 
ergonomics chooses to call certain things (violations, errors, non-compliance, situation 
awareness) not only simultaneously affirms and denies full rationality on part of the 
people it studies, it also coincides with what the West sees as scientific, true and 

instrumental. Thus, ergonomics research legitimates its findings in terms it is expected to 
explain itself in. But by doing so, it reproduces the very social order it set out to 
repudiate. Statement of Relevance: Ergonomics' choice of words (violations, errors, 
non-compliance) at once affirms and denies full rationality on part of the people it 
studies, reproducing the very social order it is meant to question and change. 

 Keywords: Enlightenment, ergonomics, error, continental philosophy, 

individualism, racionality 

Christos D. Giachritsis, Steve I'Anson & David Prytherch. Haptic 

discrimination of different types of pencils during writing. Pages 684-

689. 

Professional artists seem to develop a preference for certain types of pencils and paper 
While theaesthetic outcome may be the obvious reason for this preference, haptic 
feedback may also play a role in selecting media. This suggestion implies that artists may 
be sensitive to vibrotactile signals resulting from the interaction between pencil and 
paper during drawing. Tribological tests showed that H-range leads generate more 
resistance than B-range pencils when writing on a standard 80 g/m2. A 2IFC is a special 
case of the general two-alternative-force (2AFC) procedure, which is widely used to 
determine the discrimination thresholds (i.e. the minimum intensity difference between 
two physical stimuli, which is necessary to be perceived as different) of a physical 
property of an object or event. In principle, depending on the spatiotemporal 



characteristics of stimulus presentation, the 2AFC procedures can be classified as follows: 
(i) 2IFC, in which two stimuli are presented at different time intervals (e.g. two visual 
stimuli presented at the same location in succession); (ii) spatial 2AFC, in which two 
different stimuli are presented at different location (e.g. two visual stimuli presented at 
different parts of the visual field); (iii) spatiotemporal 2AFC, in which two different stimuli 
are presented at different locations at different time intervals (e.g. two visual stimuli 
presented at different parts of the visual field in succession). The two stimuli have 
different intensities (e.g. different levels of brightness) and the observer is asked to 
indicate which stimulus had the higher intensity (e.g. the first is brighter than the second 
in the case of a 2IFC). Moreover, a constant stimulus 2IFC procedure showed that Fine 
Arts students found it easier to discriminate between H-range and HB than B-range and 
an HB. This suggests that the human haptic system may be sensitive to the vibrotactile 

signals generated by the differences in resistance resulting from the interaction of leads 
with the paper's textured surface. Implications for pencil manufacturing and simulations 
of virtual writing are discussed. Statement of Relevance: The study assesses the 
tactile sensitivity of Fine Artists to the physical properties of the interaction between 
different types of lead and a standard printing paper. The results may help in designing 
more responsive drawing instruments as well as more realistic virtual drawing interfaces. 

 Keywords: pencil and paper, psychophysics, stochastic variations, vibrotactile 
sensitivity 

Hajime Oi, Kotaro Yanagi, Koji Tabata & Yutaka Tochihara. Effects of 

heated seat and foot heater on thermal comfort and heater energy 
consumption in vehicle. Pages 690-699. 

Subjective experiments involving 12 different conditions were conducted to investigate 

the effects of heated seats and foot heaters in vehicles on thermal sensation and thermal 
comfort. The experimental conditions involved various combinations of the operative 
temperature in the test room (10 or 20°C), a heated seat (on/off) and a foot heater 
(room operative temperature +10 or +20°C). The heated seat and foot heater improved 
the occupant's thermal sensation and comfort in cool environments. The room operative 
temperature at which the occupants felt a ‘neutral’ overall thermal sensation was 
decreased by about 3°C by using the heated seat or foot heater and by about 6°C when 
both devices were used. Moreover, the effects of these devices on vehicle heater energy 
consumption were investigated using simulations. As a result, it was revealed that heated 
seats and foot heaters can reduce the total heater energy consumption of vehicles. 
Statement of Relevance: Subjective experiments were conducted to investigate the 
effects of heated seats and foot heaters in vehicles on thermal comfort. The heated seat 
and foot heater improved the occupant's thermal sensation and comfort in cool 
environments. These devices can reduce the total heater energy consumption in vehicles. 

 Keywords: energy consumption, foot heater, heated seat, thermal comfort, 
thermal environments 

David Crundall, Elizabeth Crundall, Gary Burnett, Sally Shalloe & Sarah 

Sharples. The impact of map orientation and generalisation on 
congestion decisions : a comparison of schematic-egocentric and 

topographic-allocentric maps. Pages 700-715. 

Map information for drivers is usually presented in an allocentric-topographic form (as 
with printed maps) or in an egocentric-schematic form (as with road signs). The advent 
of new variable message boards on UK motorways raises the possibility of presenting 
road maps to reflect congestion ahead. Should these maps be allocentric-topographic or 
egocentric-schematic? This was assessed in an eye tracking study, with participants 
viewing maps of a motorway network in order to identify whether any congestion was 



relevant to their intended route. The schematic-egocentric maps were responded to most 
accurately with shorter fixation durations suggesting easier processing. In particular, the 
driver's entrance and intended exit from the map were attended to more in the 
allocentric maps. Individual differences in mental rotation ability also seem to contribute 
to poor performance on allocentric maps. The results favour schematic-egocentric maps 
for roadside congestion information, but also provide theoretical insights into map-
rotation and individual differences. Statement of Relevance: This study informs 
designers and policy makers about optimum representations of traffic congestion on 
roadside variable message signs and, furthermore, demonstrates that individual 
differences contribute to problems with processing certain sign types. Schematic-
egocentric representations of a motorway network produced the best results, as noted in 
behavioural and eye movement measures. 

 Keywords: allocentric, egocentric, eye movements, map reading, mental station 

Tuomo Kujala & Pertti Saariluoma. Effects of menu structure and touch 
screen scrolling style on the variability of glance durations during in-

vehicle visual search tasks. Pages 716-732. 

The effects of alternative navigation device display features on drivers' visual sampling 
efficiency while searching forpoints of interest were studied in two driving simulation 
experiments with 40 participants. Given that the number of display items was sufficient, 
display features that facilitate resumption of visual search following interruptions were 
expected to lead to more consistent in-vehicle glance durations. As predicted, compared 
with a grid-style menu, searching information in a list-style menu while driving led to 
smaller variance in durations of in-vehicle glances, in particular with nine item displays. 
Kinetic touch screen scrolling induced a greater number of very short in-vehicle glances 

than scrolling with arrow buttons. The touch screen functionality did not significantly 
diminish the negative effects of the grid-menu compared with physical controls with list-
style menus. The findings suggest that resumability of self-paced, in-vehicle visual 
search tasks could be assessed with the measures of variance of in-vehicle glance 
duration distributions. Statement of Relevance: The reported research reveals display 
design factors affecting safety-relevant variability of in-vehicle glance durations and 
provides a theoretical framework for explaining the effects. The research can have a 
significant methodical value for driver distraction research and practical value for the 
design and testing of in-vehicle user interfaces. 

 Keywords: display, distraction, interrupted visual search, in-vehicle information 
system, resumability, visual sampling strategy 

Gwanseob Shin & Xinhui Zhu. User discomfort, work posture and muscle 
activity while using a touchscreen in a desktop PC petting. Pages 733-

744. 

An experimental study was conducted to evaluate physical risk factors associated with 
the use of touchscreen in a desktop personal computer (PC) setting. Subjective rating of 
visual/body discomfort, shoulder and neck muscle activity, elbow movement and user-
preferred positions of the workstation were quantified from 24 participants during a 
standardised computer use task with a standard keyboard and a mouse (traditional 
setting), with a touchscreen and the standard keyboard (mixed-use condition) and with 
the touchscreen only. The use of a touchscreen was associated with a significant increase 
of subjective discomfort on the shoulder, neck and fingers, myoelectric activity of 
shoulder and neck muscles and percentage of task duration that arms were in the air. 
Participants placed the touchscreen closer and lower when using touch interfaces 
compared with the traditional setting. Results suggest that users would need more 
frequent breaks and proper armrests to reduce physical risks associated with the use of a 

touchscreen in desktop PC settings. Statement of Relevance: In this study, subjective 



discomfort, work posture and muscle activity of touchscreendesktop PC users were 
quantitatively evaluated. The findings of this study can be used to understand potential 
risksfrom the use of a touchscreen desktop PC and to suggest design recommendations 
for computer workstations with the touchscreen. 

 Keywords: armrest, computer display, computer workstation, EMG, tabletop PC, 
touchscreen, VDT 

Yi-Jan Yau, Chin-Jung Chao, Wen-Yang Feng & Sheue-Ling Hwang. The 

effects of platform motion and target orientation on the performance of 
trackball manipulation. Pages 745-754. 

The trackball has been widely employed as a control/command input device on moving 
vehicles, but few studies have explored the effects of platform motion on its 
manipulation. Fewer still have considered this issue in designing the user interface and 
the arrangement of console location and orientation simultaneously. This work describes 
an experiment carried out to investigate the performance of trackball users on a simple 
point-and-click task in a motion simulator. By varying the orientation of onscreen targets, 
the effect of cursor movement direction on performance is investigated. The results 

indicate that the platform motion and target orientation both significantly affect the time 
required to point and click, but not the accuracy of target selection. The movement times 
were considerably longer under rolling and pitching motions and for targets located along 
the diagonal axes of the interface. Subjective evaluations carried out by the participants 
agree with these objective results. These findings could be used to optimise console and 
graphical menu design for use on maritime vessels. Statement of Relevance: In 
military situations, matters of life or death may be decided in milliseconds. Any delay or 
error in classification and identification will thus affect the safety of the ship and its crew. 

This study demonstrates that performance of manipulating a trackball is affected by the 
platform motion and target orientation. The results of the present study can guide the 
arrangement of consoles and the design of trackball-based graphical user interfaces on 
maritime vessels. 

 Keywords: heave, pitch, platform motion, roll, target orientation, trackball 

Jürgen Sauer, Chung-Shan Kao, David Wastell & Peter Nickel. Explicit 

control of adaptive automation under different levels of environmental 
stress. Pages 755-766. 

This article examines the effectiveness of three different forms of explicit control of 
adaptive automation under low- and high-stress conditions, operationalised by different 
levels of noise. In total, 60 participants were assigned to one of three types of 

automation design (free, prompted and forced choice). They were trained for 4 h on a 
highly automated simulation of a process control environment, called AutoCAMS. This 
was followed by a 4-h testing session under noise exposure and quiet conditions. 
Measures of performance, psychophysiology and subjective reactions were taken. The 
results showed that all three modes of explicit control of adaptive automation modes 
were able to attenuate the negative effects of noise. This was partly due to the fact that 
operators opted for higher levels of automation under noise. It also emerged that forced 
choice showed marginal advantages over the two other automation modes. Statement 
of Relevance: This work is relevant to the design of adaptive automation since it 
emphasises the need to consider the impact of work-related stressors during task 
completion. During the presence of stressors, different forms of operator support through 
automation may be required than under more favourable working conditions. 

 Keywords: adaptive automation, explicit allocation of function, performance, 
stress 



Mieke Koehoorn, Aleck Ostry, Shahadut Hossain & Judy Village. Injury 

risk associated with physical demands and school environment 

characteristics among a cohort of custodial workers. Pages 767-775. 

Few epidemiological studies have investigated the relationship between work exposures 

and injury risk among custodians. The relationship between injury risk and occupational 
physical demands (e.g. pushing/pulling, lifting) and school environment characteristics 
(e.g. school type, season) was investigated among a cohort of 581 school custodians 
over a 4-year period. In the final Poisson regression models, the risk of injury was 
associated with time spent in pushing/pulling tasks in a dose–response manner 
increasing to a five-fold risk among the highest quartile of exposure (risk ratio = 5.15, 
95% CI 1.00, 26.5). Injury risk was also associated with working during the school year 
compared to the summer, working in a school with grass vs. gravel grounds and working 
in a school with detached classrooms. Results help to target interventions such as 
alternative methods for floor cleaning to reduce the pushing/pulling demands of custodial 
work and to support decisions for alternatives to detached classrooms and grass 
surfaces. Statement of Relevance: This study examines ergonomic factors (physical 
demand exposures, school environment characteristics) associated with injury risk 
among custodial school workers. The findings help schools to target interventions to 

reduce the physical demands associated with injuries and to design school environments 
to reduce exposures. 

 Keywords: ergonomics, injuries, schools, occupational safety 


