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CRITIQUE AND REBUTTAL 

Sara Lu Riggs and Nadine Sarter. Tactile, Visual, and Crossmodal Visual-

Tactile Change Blindness: The Effect of Transient Type and Task 
Demands. S. 5-24. 

Objective: The present study examined whether tactile change blindness and 

crossmodal visual-tactile change blindness occur in the presence of two transient types 

and whether their incidence is affected by the addition of a concurrent task. 

Background: Multimodal and tactile displays have been proposed as a promising means 

to overcome data overload and support attention management. To ensure the 

effectiveness of these displays, researchers must examine possible limitations of human 

information processing, such as tactile and crossmodal change blindness. Method: 
Twenty participants performed a unmanned aerial vehicle (UAV) monitoring task that 

included visual and tactile cues. They completed four blocks of 70 trials each, one 

involving visual transients, the other tactile transients. A search task was added to 

determine whether increased workload leads to a higher risk of change blindness. 

Results: The findings confirm that tactile change detection suffers in terms of response 

accuracy, sensitivity, and response bias in the presence of a tactile transient. Crossmodal 

visual-tactile change blindness was not observed. Also, change detection was not 

affected by the addition of the search task and helped reduce response bias. 

Conclusion: Tactile displays can help support multitasking and attention management, 

but their design needs to account for tactile change blindness. Simultaneous presentation 

of multiple tactile indications should be avoided as it adversely affects change detection. 

Application: The findings from this research will help inform the design of multimodal 

and tactile interfaces in data-rich domains, such as military operations, aviation, and 

healthcare. 

Eric T. Greenlee. Critique of “Tactile, Visual, and Crossmodal Visual-

Tactile Change Blindness: The Effect of Transient: Type and Task 
Demands”. S. 25-28. 

Bez abstraktu 



Sara Lu Riggs and Nadine Sarter. Crossmodal Matching: The Case for 

Developing and Employing a Valid and Feasible Approach to Equate 
Perceived Stimulus Intensities in Multimodal Research. S. 29-32. 

Bez abstraktu 

 

ACCIDENTS, HUMAN ERROR 

S. Camille Peres, William D. Johnson, Sarah E. Thomas, and Paul Ritchey. 
The Effects of Native Language and Gender on Procedure Performance. 
S. 32-42. 

Objective: Evaluation of effects of native language—native (L1) versus nonnative (L2)—

on procedure performance. Background: Written procedures are used by global 

industries to facilitate accurate and safe performance of hazardous tasks. Often 

companies require that all employees be sufficiently literate in English and to use only 

English versions. Method: Industrial tasks were tested using a virtual reality industrial 

environment (Second Life®) to explore effects on procedural performance and safety 

statement adherence. Fifty-four engineering students (27 L2) participated in the study to 

explore the native language variable. The participants completed the procedures under 

time pressure and were scored according to procedure performance and hazard 

comprehension. Results: Analysis of eight procedures showed significant differences 

between L1 and L2 for procedure performance (specifically for L2 females). There were 

no language fluency or hazard comprehension differences found between the two groups. 

Conclusion: The results suggest that (a) the lower procedure performance of L2 readers 

was not due to English proficiency but more likely to time pressure; (b) implications 

regarding single language procedures are not fully understood, particularly with regard to 

gender differences. Application: This research is applicable to high-risk industries 

providing single language, time critical procedures to multilingual workforces. 

 

BIOMECHANICS, ANTHROPOMETRY, WORK PHYSIOLOGY 

Mari-Anne Wallius, Susanna Järvelin-Pasanen, Saara M. Rissanen, Pasi 
A. Karjalainen, and Kimmo Räsänen. An Overview of Strategies for 
Reducing Upper Extremity Physical Exposure Associated With Floor 
Mopping: A Systematic Review. S. 43-63. 

Objective: This systematic review synthesizes literature on upper extremity physical 

exposure associated with floor mopping, in order to (a) assess the impact of changes in 

mopping systems on physical exposure and (b) propose recommendations for strategies 

to reduce exposure. Background: Floor-cleaning tools and equipment have undergone 

major improvements. Existing studies have focused on mop design modifications and 

cleaning efficiency. However, less is known about strain responses caused by modern 

tools and methods. Method: Studies from 1987 to February 2017 were identified by 

electronic and manual search. All selected studies underwent a quality assessment. The 

evidence was organized into categories representing different strategies for reducing 

exposure. The levels of evidence were determined using a best evidence synthesis 

approach. Results: Eleven studies were included. Based on the review findings, currently 

there is moderate evidence suggesting that reduced physical exposure has been achieved 

through development of mopping systems. Levels of evidence for strategies associated 

with positive effects on physical exposure were: moderate evidence for mop design and 

handle type, insufficient evidence for mopping technique, and mixed evidence for 



mopping methods and environment modifications. Therefore, the present study suggests 

the use of adjustable mop handles as a strategy for reducing physical exposure. 

Conclusion: A more comprehensive approach to reducing physical exposure concerning 

floor mopping work is necessary. Application: Knowledge regarding physical exposure 

reduction can be applied as the basis for decision making in cleaning practice. 

Information can be incorporated into future research regarding development of floor-

cleaning methods. 

Runyu L. Greene, Yu Hen Hu, Nicholas Difranco, Xuan Wang, Ming-Lun 
Lu, Stephen Bao, Jia-Hua Lin and Robert G. Radwin. Predicting Sagittal 
Plane Lifting Postures From Image Bounding Box Dimensions. S. 64-77. 

Objective: A method for automatically classifying lifting postures from simple features in 

video recordings was developed and tested. We explored if an “elastic” rectangular 

bounding box, drawn tightly around the subject, can be used for classifying standing, 

stooping, and squatting at the lift origin and destination. Background: Current marker-

less video tracking methods depend on a priori skeletal human models, which are prone 

to error from poor illumination, obstructions, and difficulty placing cameras in the field. 

Robust computer vision algorithms based on spatiotemporal features were previously 

applied for evaluating repetitive motion tasks, exertion frequency, and duty cycle. 

Methods: Mannequin poses were systematically generated using the Michigan 3DSSPP 

software for a wide range of hand locations and lifting postures. The stature-normalized 

height and width of a bounding box were measured in the sagittal plane and when 

rotated horizontally by 30°. After randomly ordering the data, a classification and 

regression tree algorithm was trained to classify the lifting postures. Results: The 

resulting tree had four levels and four splits, misclassifying 0.36% training-set cases. The 

algorithm was tested using 30 video clips of industrial lifting tasks, misclassifying 3.33% 

test-set cases. The sensitivity and specificity, respectively, were 100.0% and 100.0% for 

squatting, 90.0% and 100.0% for stooping, and 100.0% and 95.0% for standing. 

Conclusions: The tree classification algorithm is capable of classifying lifting postures 

based only on dimensions of bounding boxes. Applications: It is anticipated that this 

practical algorithm can be implemented on handheld devices such as a smartphone, 

making it readily accessible to practitioners. 

 

COGNITION 

Daniel N. Cassenti, Heather Roy, and Sue E. Kase. Cognitive Processing 
of Visually Presented Data in Decision Making. S. 78-89 

Objective: Intelligence analysis is a necessary operation for organizations engaged in 

adversarial decision making in military, criminal justice, and civil spheres. In particular, 

we focus on studying the sentiment of actors in a military-relevant decision-making task 

and how information pertaining to these actors is presented. Background: Two 

intelligence analysis systems were created to represent sentiment data. Method: These 

systems and another with the raw information (i.e., the control condition) were 

presented to experimental participants in separate trials with the pretext that they act as 

intelligence analysts and compare two social media actors in U.S.-occupied territory on 

given subject matters. Results: Results demonstrated that cognitive processing of the 

information improved and was preferred for the prototype that presented information in 

scatterplot form rather than a line graph, though side-by-side comparisons also were 

preferred from the disfavored system. Conclusion: We conclude with suggestions for 

designing intelligence analysis software that conforms to best practice in human factors 

with a focus on cognitive processing. Application: We hope these recommendations will 

improve intelligence analysis of sentiment information via a new system. 



CONSUMER PRODUCTS, TOOLS 

Songil Lee, Gyouhyung Kyung, Jihhyeon Yi, Donghee Choi, Sungryul 
Park, Byeonghwa Choi, and Seungbae Lee. Determining Ergonomic 

Smartphone Forms With High Grip Comfort and Attractive Design. S. 90-
104. 

Objective: The authors aimed to identify ergonomic smartphone forms by investigating 

the effects of hand length, four major smartphone dimensions (height, width, thickness, 

and edge roundness), and smartphone mass on grip comfort and design attractiveness. 

Background: Despite their potential effect on grip comfort and design attractiveness, 

the dimensions specified above have never been simultaneously considered in a study 

investigating smartphone gripping. Method: Seventy-two young individuals participated 

in a three-stage study. Stage 1 determined the ranges of the four smartphone 

dimensions suitable for grip comfort and identified the strengths of their influences. 

Stage 2 investigated the effects of width and thickness (determined to have the greatest 

influence) on grip comfort and design attractiveness. Mock-ups of varying masses were 

fabricated using the dimensions determined during the first two stages to investigate the 

effect of mass on grip comfort and design attractiveness in Stage 3. Results: Phone 

width was found to significantly influence grip comfort and design attractiveness, and the 

dimensions of 140 × 65 (or 70) × 8 × 2.5 mm (height × width × thickness × edge 

roundness) provided high grip comfort and design attractiveness. The selected 

dimensions were fit with a mass of 122 g, with masses in the range of 106–137 g being 

comparable. Conclusion: The findings of this study contribute to ergonomic smartphone 

design developments by specifying dimensions and mass that provide high grip comfort 

and design attractiveness. Application: The dimensions and mass determined in this 

study should be considered for improving smartphone design grip comfort and 

attractiveness. 

 

DISPLAYS AND CONTROLS 

Youngbo Suh and Thomas K. Ferris. On-Road Evaluation of In-vehicle 
Interface Characteristics and Their Effects on Performance of Visual: 

Detection on the Road and Manual Entry. S. 105-118 

Objective: This study investigated the impact of in-vehicle interface characteristics on 

drivers’ multitasking performance measures relating to visual attention management, 

concerning the distraction potential of in-vehicle touchscreens. Background: Compared 

with physical controls providing drivers with naturalistic nonvisual cues, in-vehicle 

touchscreen interaction relies on vision to a greater extent, leading to more time with 

eyes off the road and concerns for safety. Little is known from existing research about 

the extent to which synthetic feedback of in-vehicle touchscreens support visual attention 

of multitasking drivers, while automakers are increasingly incorporating nondriving 

functions into in-vehicle touchscreens. Method: Twenty-nine participants drove an 

instrumented vehicle on a closed course and acknowledged visual probes obscured on the 

roadside, while performing a manual data entry task with input interfaces mounted on 

the center console. The interfaces differed by interface type, key feedback modality, and 

key size; the configuration of interface characteristics was the within-subject variable. 

The collected data include performance measures concerning visual detection and 

touchscreen interaction, in addition to perceived workload. Results: The addition of 

nonvisual feedback to touchscreen interaction significantly improved accuracy and 

promptness of visual detection. No significant difference was found between different 

sizes of touchscreen keys when synthetic nonvisual feedback was available. Given 

multisensory feedback, no measure showed a difference between touchscreen conditions 



and a physical keypad. Conclusion: The provision of synthetic nonvisual feedback to 

touchscreen interaction can support visual attention and enhance multitasking 

performance in driving. Application: This study can inform in-vehicle interface designers 

and policy makers concerned with distracted driving and safety. 

 

HEALTH CARE/HEALTH SYSTEMS 

Jelena Zestic, Birgit Brecknell, Helen Liley, and Penelope Sanderson. A 

Novel Auditory Display for Neonatal Resuscitation: Laboratory Studies 
Simulating Pulse Oximetry: in the First 10 Minutes After Birth. S. 119-
138. 

Objective: We tested whether enhanced sonifications would improve participants’ ability 

to judge the oxygen saturation levels (SpO2) of simulated neonates in the first 10 min 

after birth. Background: During the resuscitation of a newborn infant, clinicians must 

keep the neonate’s SpO2 levels within the target range, however the boundaries for the 

target range change each minute during the first 10 min after birth. Resuscitation places 

significant demand on the clinician’s visual attention, and the pulse oximeter’s 

sonification could provide eyes-free monitoring. However, clinicians have difficulty 

judging SpO2 levels using the current sonification. Method: In two experiments, 

nonclinicians’ ability to detect SpO2 range and direction—while performing continuous 

arithmetic problems—was tested with enhanced versus conventional sonifications. In 

Experiment 1, tremolo signaled when SpO2 had deviated below or above the target 

range. In Experiment 2, tremolo plus brightness signaled when SpO2 was above target 

range, and tremolo alone when SpO2 was below target range. Results: The tremolo 

sonification improved range identification accuracy over the conventional display (81% 

vs. 63%, p < .001). The tremolo plus brightness sonification further improved range 

identification accuracy over the conventional display (92% vs. 62%, p <.001). In both 

experiments, there was no difference across conditions in arithmetic task accuracy 

(p >.05). Conclusion: Using the enhanced sonifications, participants identified 

SpO2 range more accurately despite a continuous distractor task. Application: An 

enhanced pulse oximetry sonification could help clinicians multitask more effectively 

during neonatal resuscitations. 

 

SPECIAL POPULATIONS 

Zhenlong Li, Xuewei Li, Xiaohua Zhao, and Qingzhou Zhang. Effects of 

Different Alcohol Dosages on Steering Behavior in Curve Driving. S. 139-
151. 

Objective: The aim of this article is to explore the detailed characteristics of steering 

behavior in curve driving at different alcohol dosages. Background: Improper operation 

of the steering wheel is a contributing factor to increased crash risks on curves. Method: 
The experiments were conducted using a driving simulator. Twenty-five licensed drivers 

were recruited to perform the experiments at the four different breath alcohol 

concentration (BrAC) levels. The steering angle (SA), steering speed (SS), steering 

reversal rate (SRR), and peak-to-peak value of the steering angle (PP) were used to 

characterize the steering behavior. The vehicle’s speed and the number of lane 

exceedances per kilometer were also used to examine the driving performance. Results: 
The SSs on the 200 m (χ2(3) = 20.67, p < .001), 500 m (χ2(3) = 22.42, p < .001), and 

800 m (χ2(3) = 22.86, p < .001) radius curves were significantly faster for drivers under 

the influence of alcohol compared with those given a placebo. There were significant 



effects of alcohol on the SRR and PP on the 200 m, 500 m, and 800 m radius curves. 

Conclusion: For all of the curves, the SS, SRR, and PP had a tendency to increase as the 

BrAC increased. The large PP at a high BrAC, accompanied by the high speed, SS, and 

SRR, resulted in a high probability of lane exceedance. The use of measures of SS, SRR, 

and PP aided in the improvement of the accuracy of the intoxication detection for the 

different types of curves. Application: The most important application is to provide 

guidance for detecting alcohol-impaired-driving. 

 

SURFACE TRANSPORTATION 

Erika E. Miller and Linda Ng Boyle. 164Behavioral Adaptations to Lane 
Keeping Systems: Effects of Exposure and Withdrawal. S. 152-164. 

Objective: A driving simulator study was conducted to evaluate the longitudinal effects 

of an intervention and withdrawal of a lane keeping system on driving performance and 

cognitive workload. Background: Autonomous vehicle systems are being implemented 

into the vehicle fleet. However, limited research exists in understanding the carryover 

effects of long-term exposure. Methods: Forty-eight participants (30 treatment, 18 

control) completed eight drives across three separate days in a driving simulator. The 

treatment group had an intervention and withdrawal of a lane keeping system. Changes 

in driving performance (standard deviation of lateral position [SDLP] and mean time to 

collision [TTC]) and cognitive workload (response time and miss rate to a detection 

response task) were modeled using mixed effects linear and negative binomial 

regression. Results: Drivers exposed to the lane keeping system had an increase in 

SDLP after the system was withdrawn relative to their baseline. Drivers with lane keeping 

had decreased mean TTC during and after system withdrawal compared with manual 

drivers. There was an increase in cognitive workload when the lane keeping system was 

withdrawn relative to when the system was engaged. Conclusion: Behavioral 

adaptations in driving performance and cognitive workload were present during 

automation and persisted after the automation was withdrawn. Application: The 

findings of this research emphasize the importance to consider the effects of skill atrophy 

and misplaced trust due to semi-autonomous vehicle systems. Designers and 

policymakers can utilize this for system alerts and training. 


