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Summary 

This research note previews a proposal for a special edition of the journal Frontiers, an 

open access, peer-reviewed journal. Articles considered for this special edition should have 

direct consideration to composite cognitive workload assessment and modeling as it pertains to 

an operational application. Authors will be required to submit their abstracts and obtain approval 

by the editors before submitting a manuscript. By sharing findings in this domain, we hope to 

promote an enriching and stimulating exchange of ideas between researchers, practitioners, 

laboratories, and others interested in this growing field. 
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Proposal 

Keywords: Cognitive workload, Mental workload, Operator state monitoring, Simulation, 

Modeling, Attentional resources, Multitasking, Operational environment, Performance 

assessment, Physiological assessment, Subjective assessment 

Research in the area of cognitive workload has increased at an exponential rate over the 

last half century and has spanned a range of domains from simple laboratory tasks to complex 

aviation cockpits. In the subarea of cognitive workload assessment, the literature has expanded 

from determining which metrics may act as a barometer of cognitive workload, to the validation 

of single workload metrics, to the evaluation of the interaction between multiple cognitive 

workload metrics collected from the same subject, otherwise known as a composite cognitive 

workload assessment. However, even after years of study (in both the theory and assessment) the 

concept of cognitive workload remains enigmatic. Today, the term “cognitive workload” acts as 

an umbrella term of an abstract concept that generally captures phenomena related to the 

interaction between a task (and/or environment) and an individual’s cognitive resources. 

Unfortunately, in practice, it is all too common to see other physiological phenomena (such as 

fatigue response, emotional load response, physical load response, or general individual 

differences) gaining coverage under the same definitional umbrella. As a result, the literature 

shows that while traditional cognitive workload assessment techniques have varying qualities in 

sensitivity, diagnosticity, intrusiveness, reliability, and validity that can be honed to a 

researcher’s advantage, it is far too common to see these measures disagreeing with each other 

within an individual. This, of course, makes interpreting experienced cognitive workload through 

the common workload assessment techniques of performance, physiological, and subjective 

metrics troublesome for both researchers and machine learning algorithms. However, this shift 

towards composite cognitive workload assessment and modelling is needed to leverage what has 

been learned about cognitive workload and apply it to real-time systems in operational 

environments. 

Systems of the future will instrument the operator as much as the system, allowing the 

cognitive state of the operator to act as an input for safety critical decision-making. As such, 

more information about the operator will be available than ever before, and any assessment of 

cognitive workload state will have access to multiple workload metrics with which to make a 

decision. Understanding how these metrics come together as a predictive composite metric of 

cognitive workload in an applied setting will be essential. Additionally, understanding the 

consequences of cognitive offloading onto assistive technology is of top concern to ensure that 

cognitive workload assessment is not doing more harm than good. The need for real-time 

cognitive workload evaluation and offloading that is viable in the field has yet to have a reliable 

answer; yet the questions are clear. How do we disentangle workload from other phenomena that 

affect the metrics we collect to evaluate workload? Do findings in cognitive workload generalize 

across populations or are practical solutions expected to be calibrated to the individual? What 

physiological sensors can prove to be more accurate than commercially available sensors but still 

more practical than laboratory-grade sensors? How should assistive technology interface with 

operators experiencing high levels of cognitive workload? What does a real-time composite 

workload measure look like? Can it generalize across domains? 
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The goal of this Research Topic is to compile a body of quality scientific research papers 

in the space of composite cognitive workload assessment and modelling with direct 

consideration to the operational environment. This challenge asks contributing researchers to not 

only face the issues of mixed signals being recorded in real environments, but also identifying 

actions that can be taken to counteract the impact of the operational environment on cognitive 

workload analyses and decision making in order to provide the operator with a tactical advantage 

they would otherwise not have. In the end, we hope that this project serves as a reference for 

those exploring methods and models to incorporate into future cognitive demand management 

solutions. 

Articles considered for this research topic should have direct consideration to composite 

cognitive workload assessment and modelling as it pertains to an operational application. 

Specific topics include, but are not limited to: 

 Composite workload assessment results from field applications and operational

situations.

 Novel cognitive workload measurement techniques/technology and field validation

studies using those techniques/technology.

 Computational and formal models of composite cognitive workload.

 Expanded analyses of cognitive workload with dynamic task components, such as

task switching, task interruption, and teamwork.

 Machine learning approaches to composite workload data.

 Disentangling cognitive workload metrics from other physiological processes

(fatigue, stress, emotional load, physical load, etc.).

 Practicality of generalizing cognitive load metrics across operators.

 Cognitive workload metric variation as a function of individual differences.

 Cognitive offloading onto assistive technology or teammates and how workload

metrics change as a function of this process.

The editors are willing to consider all types of contributions, including reviews that 

pertain to the topic. Additionally, throughout the application process, the editors will encourage a 

common set of verbiage as it relates to cognitive workload among all accepted manuscripts in an 

effort to reduce confusion among terms that are vaguely defined in the literature. Authors will be 

required to submit their abstracts and obtain approval by the editors before submitting a 

manuscript. By sharing findings in this domain, we hope to promote an enriching and stimulating 

exchange of ideas between researchers, practitioners, laboratories, and others interested in this 

growing field. 





 
 
 
 
 
 

 
 

 

U.S. Army Aeromedical Research Laboratory 

Fort Rucker, Alabama 
 
 

 
 
 

All of USAARL’s science and technical 

information documents are available for 

download from the 

Defense Technical Information Center. 

https://discover.dtic.mil/results/?q=USAARL 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Army Futures Command 

U.S. Army Medical Research and Development Command 


	Tech Report Covers_NEW_Public Release.pdf
	USAARL-TECH-RN--2021-30.pdf
	3_TR_RN_CWL-FrontiersProp_28June21_Editorial Review_Final
	3_TR_RN_CWL-FrontiersProps_SF298_28Jun21_printed
	3_TR_RN_CWL-FrontiersProp_28June21_Editorial Review_Final
	blank

	Tech Report Covers_NEW_Public Release



