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Short Summary / Claim

Changes in the way a person performs a 

behavioural task can reflect the person's internal 

state (workload).  Assumption: Only limited 

cognitive ressources are available for processing 

cognitive information. Mandatory experimental 

set-up: Multi-Task.

Changes in the way a person 

performs a behavioural task can 

reflect the person's internal state 

(workload).  Assumption: Only 

limited cognitive ressources are 

available for processing cognitive 

information. Mandatory 

experimental set-up: Multi-Task.

Assumption: Pupil dilates with 

increasing cognitive workload

Assumption: H eart rate 

variability decreases with 

increasing workload

Assumption:  Skin Conductance Response as a 

prospective physiological indicator of cognitive 

load; increases with increasing workload

The evoked potential can be auditory, 

somatosensory, visual, or motor, or other 

modalities that have been reported. Often used 

synonymously to event-related potentials which are 

associated with higher level cognitive processes.

The NASA-TLX enables subjective workload 

assessments on operator(s) working with / 

in various human-machine systems. It is a 

multi-dimensional rating procedure that 

derives an overall workload score based 

on a weighted average of ratings on six 

subscales. Note: Weighting is optional.

"The Bedford Scale is a uni-

dimensional rating scale 

designed to identify 

operator's spare mental 

capacity while completing a 

task. The single dimension is 

assessed using a hierarchical 

decision tree that guides the 

operator through a ten-

point rating scale, each point 

of which is accompanied by a 

descriptor of the associated 

level of workload." 

(Published on H P repository, 

http://prisme91.eurocontrol.

int/ehp)

The  modified  Cooper  H arper  scale  

is  a  uni‐dimensional  measure  that  

uses  a  decision  tree  to  elicit  

operator  mental  workload.   It was  

originally  developed  as  an  aircraft  

handling  measurement  tool. 

Assumption: There is a direct  

relationship  between  the  level  of  

difficulty  of  aircraft  controllability  

and  pilot  workload (Casali & 

Wierwille, 1983).

SWAT is a workload measure with known metric

properties that is useful in operational or "real-

world"

environments. It is a subjective rating technique 

that uses three levels: (1) low, (2) medium, and (3) 

high, for each of three dimensions of time load, 

mental effort load, and psychological stress load to 

assess workload (Reid, Potter & Bressler, 1989).

Multidimensional instrument to 

assess subjective mental workload, 

based on the multiple resource 

model of Wickens (1987). It tries to 

combine the advantages of 

secondary task performance based 

procedures (high diagnosticity) and 

subjective techniques (high subject 

acceptability and low 

implementation requirements and 

intrusiveness) (Rubio, Diaz, Martin & 

Puente, 2004).

Analysis method for human-computer 

task performance to establish the task 

demands in terms of the three load

factors (Information processing, time 

occupied, task set switches). This 

method combines specifications of task-

set classes with specific task-set 

instances (i.e., activities). (Neerincx, 

2004).

Goals, Operators, Methods, and Selection 

rules; description of  the procedural knowledge;  

quantitatively predict

human performance for an interface design , 

in addition to serving as a useful qualitative 

description of  how the user will use a computer 

system to perform a task

generic procedure that uses 

unstructured interviews with SMEs, 

goal-directed task analysis, and 

questionnaires in order to determine 

SA requirements for a particular task or 

system. 

discover the information that an information 

transfer system must provide to users so 

that they can adapt as situations evolve

Query technique that is based on 

information-processing theory. SAGAT 

considers situation awareness as an 

internal model that is derived from 

the environment prior to decision-

making and performance.

developed specifically for ATC; on-line 

questionnaire technique that is 

administered during simulation ‘freezes’, 

similar to SAGAT; technique also considers 

the changing relevance of  the elements in the 

environment by asking for SME' s dynamic 

rating of  the simulated situation which is used 

as a weighting for calculating mean weighted 

reproduction performance

quick and easy self–rating SA measurement technique, 

originally developed for Military aviation domain; 

needs a reconception for every application scenario / 

domain

Questionnaire to gather 

information on a system's 

compatibility with the 

DIN EN ISO 9241. Also 

available as short version 

(ISONorm-S). Developed 

for the evaluation of 

software.

H oliDes V-Model Phase requirements engineering X X X X

conceptualisation

design

system implementation

evaluation X X X X X X X X X X X X X X X X X X

certif ication

deployment

H F Issue usability X X

situational awareness X X X X

workload X X X X X X X X X X X X X

user distraction

subjective actor X X X X X X X X X X X

observer X

objective psychophysiological X X X X

performance X X

experiment X X X X X X X X

expert inspection X X X

observation

interview X

questionnaire X X X X X X X X X X

prospective

real-time X X X X X X X X X

retrospective X X X X X X X X X X

HF-expert X X X X X

non-expert X X X X X X X X X X X

domain experts X X X

Interpretation of Outcome

This descriptor is a text f ield for specifying mandatory 

requirements for interpretation of  results

Some reference value is needed to evaluate if  workload 

is too low, acceptable or too high. Reference values can 

be obtained by a normative model or by experimental 

control / test groups.

Some reference value is needed to 

evaluate if  workload is too low, 

acceptable or too high. Reference values 

can be obtained by a normative model or 

by experimental control / test groups.

Some reference value is needed to 

evaluate if  workload is too low, 

acceptable or too high.  Reference 

values can be obtained by a normative 

model or by experimental control / test 

groups.

Some reference value is needed 

to evaluate if  workload is too low, 

acceptable or too high.  

Reference values can be obtained 

by a normative model or by 

experimental control / test groups.

Some reference value is needed to evaluate if  

workload is too low, acceptable or too high.  

Reference values can be obtained by baseline 

measurements.

Some reference value is needed to evaluate if  workload is 

too low, acceptable or too high.  Reference values can be 

obtained by baseline measurements.

Some reference value is needed to evaluate if  

workload is too low, acceptable or too high. 

Reference values can be obtained by a 

normative model or by experimental control / 

test groups.

According to Wainwright (1987) 

"a satisfactory workload is not 

only demonstrated by all ratings 

falling in the range 1 to 3, but 

also when mean workload is in 

that range, with some deviations 

into the acceptable bracket".

According to Wainwright (1987) "a 

satisfactory workload is not only 

demonstrated by all ratings falling in the 

range 1 to 3, but also when mean 

workload is in that range, with some 

deviations into the acceptable bracket".

The use of  SWAT entails three distinct steps. The f irst is 

called scale development. All possible combinations of  

three levels of  each of  the three dimensions are 

contained in 27 cards. Each operator sorts the cards into 

the rank order that ref lects his or her perception of  

increasing workload. Con-joint scaling procedures are used 

to develop a scale with interval properties.

The second step is the event-scoring, that is the actual 

rating of  workload for a given task or mission segment. 

In the third step, each three-dimension rating is converted 

into numeric scores between 0 and 100 using the interval 

scale developed in the f irst step.

Some reference value is needed to evaluate if  workload is 

too low, acceptable or too high. Reference values can be 

obtained by a normative model or by experimental control 

groups.

Some reference value is needed to 

evaluate if  workload is too low, 

acceptable or too high. Reference values 

can be obtained by a normative model or 

by experimental control groups.

In the f irst step of  the assessment, general 

patterns and extremes of  task load can be 

identif ied. The percentage time occupied, 

the percentage knowledge-based actions and 

the number of  task-set switches for each 

person involved in human-computer 

interaction can

be directly derived f rom a set of  Compound 

Action Sequences (CAS). 

In the second step of  the assessment, 

situations of  momentary overload

are identif ied. The CASs show the

action times of  each person and the

interrelationships between the actions: the 

critical path.

Formal description (model)of  the human agent’s 

task execution. 

A system with scale means > 

4.0 (scale ranges f rom 1-7) is 

interpreted as a positive 

evaluation. ISONorm provides 

a standardisation for the 

interpretation of  outcome.

high X X X X X X X X X X X X X

low X X X X X

high X X X X X X X X

low X X X X X X X X X X

paper & pencil X X X X X X X X X X X X

eye-tracker X

simulation environment X X X X X X

experimental lab X X

participants X X X X X X X X X X X X X X

EEG, … X X X

Video / Audio Recording

computer X

Tags

further specify descriptors if  needed

Resources

This descriptor contains a checklist def ining the technical 

and human resources needed to apply the method.

Effort (time)

Costs

Method Applied by

Time of Data Collection

Type of Empirical Method

Measurement Source



IsoMetrics Usability Testing H euristic Evaluation Cognitive Walkthrough H euristic Walkthrough Contextual Inquiry Focus Groups Card Sorting Technique Workshops Subject Matter Expert Interviews Performance-Related Measures Eye-Gaze Recordings generic H TA Theatre technique for acceptance test

Gediga, Hamborg, & Düntsch, 

(1999)
Rubin (1994) Nielsen & Molich (1990)

Lewis, Polson, Wharton & R ieman 

(1990);  Polson, Lewis, R ieman & 

Wharton (1992)

Sears (1997) Holtzblatt & Jones(1993)
Kitzinger (1994; 1995); Merton & 

Kendall (1946) 
Nielsen & Sano (1995)  -  -  - Poole & Ball (2005)

Stanton, Salmon, Walker,  Baber & Jenkins 

(2005)

Botta, Borchers, Curio, Collina, Gardas-Schmidt, Gründl, 

Guidotti, Herout, Ihme & Käthner (2013)

Questionnaire that is used 

to compare competing 

software or different 

versions of a product. Also 

available as short version 

(IsoMetricsS)

Usability testing is a technique 

used in user-centered 

interaction design to evaluate 

a product by testing it on 

users. Usability testing focuses 

on measuring a human-made 

product's capacity to meet its 

intended purpose.

non-formal inspection method for 

evaluating usability. HF experts 

(usually more than 2) evaluate 

whether an interface is compliant to a 

set of  heuristics (usability principles), 

and categorizes nonconsistencies 

accordingly. The method is not based 

on a scenario.

inspection methodology for 

evaluating the usability of user 

interfaces; The cognitive 

walkthrough process involves the 

analyst ‘walking’ through each 

user/operator action involved in a 

task step of  a scenario. The analyst 

then considers each criteria and the 

ef fect the interface has upon the 

user’s goals and actions. 

inspection method for 

evaluating usability. Combines 

aspects of heuristic evaluation, 

cogntive walkthrough, and 

pluralistic usability 

walkthrough; In a f irst step HF 

experts evaluate an interface 

guided by certain "thought-

provoking" questions during a 

walkthrough (i.e. there is a 

scenario). In a second step HF 

experts evaluate the interface with 

a set of  heuristics to f ind additional 

problems. Thereby it is more 

guided and constrained than a 

heuristic evaluation, but does not 

involve cognitive processing.

Semi-structured interview method 

to obtain information about the 

context of use. Users are first asked 

a set of standard questions and 

then observed and questioned 

while they work in their own 

environments.

Group interview with stakeholders.  

A group of  people is asked about their 

perceptions, opinions, beliefs, and 

attitudes towards a product, service, 

concept, advertisement, idea, or 

packaging. Questions are asked in an 

interactive group setting where 

participants are f ree to talk with other 

group members.

Interface / menu 

structure is derived from 

sorting cards/items into 

hierarchical structure.

A workshop consists of a small 

group which  intensively works 

on a specific topic. Characteristic 

for a workshop is the goal-

oriented, cooperative and 

moderated working style.

A conversation between two or more people where 

questions are asked by the interviewer to elicit facts or 

statements f rom a subject matter expert (SME). A 

SME is a person with special knowledge or skills in a 

particular area of  endeavor. Interviews are a standard 

part of  qualitative research.

When the difficulty of a task is increased 

(e.g. via distracting tasks), more 

resources are required by default to 

maintain the same level of performance. 

Eye-movement recordings can 

provide a dynamic trace of where a 

person's attention is being directed 

in relation to a visual display. The 

visibility, meaningfulness, and 

placement of specific interface 

elements can be evaluated 

objectively.

A generic Hierarchical Task Analysis (HTA) 

decomposes a task under evaluation in 

smaller hierarchically composed units like 

goals, subgoals, plans, … 

This procedure lists the actions or the 

physical or cognitive processes 

involved in carrying out a task. 

Furthermore, a H TA aims at 

identifying performance problems and 

proposing solutions.

can be used to support the

collection of  feedback and expectations

about a system of  the human operator early in the design 

process;

researcher or human factors expert mimics the 

intended system

behaviour in a wizard-of-Oz-like fashion. This is 

particularly useful when

planned functions and interaction concepts are 

sought to be tested before a working prototype is 

ready for use. 

X X X X X X X X X

X X X X X

X X X

X X X X X X X X X X X X X

X X X X X X X X X X X X

X X

X X X

X X X X

X X X X X X X X X X X X

X X X X

X

X X

X X X

X x X x X X

X X X

X X X X X X

X X X

X X X X X

X X X x X X X X

X X X X X X X X

X X X x X X X X X X X

X X X X X

X

Two competing systems or 

system versions are compared 

to assess which one is better 

in terms of  usability.

Setting up a usability test involves 

carefully creating a scenario, or 

realistic situation, wherein the 

person performs a list of  tasks 

using the product being tested 

while observers watch and take 

notes. Several other test 

instruments such as scripted 

instructions, paper prototypes, and 

pre- and post-test questionnaires 

are also used to gather feedback 

on the product being tested.

The method yields a list of  interface 

problems, classif ied to violate certain 

usability principles. Multiple HF-experts 

should be used.

This method leads to classif ied 

problems a user could encounter 

while performing a task. Multiple HF-

experts should be used.

The method yields a list of  

interface problems, classif ied to 

violate certain usability principles. 

Multiple HF-experts should be 

used.

Following a contextual inquiry f ield 

interview, the method def ines 

interpretation sessions as a way to 

analyze the data. In an interpretation 

session, 3-8 team members gather to 

hear the researcher re-tell the story of  

the interview in order. As the interview 

is re-told, the team add individual 

insights and facts as notes. They also 

may capture representations of  the 

user’s activities as work models (def ined 

in the Contextual design methodology). 

The notes may be organized using an 

af f inity diagram. Many teams use the 

contextual data to generate in-depth 

personas.

Some reference value is needed to evaluate 

if  user distraction introduced by a system is 

acceptable or not. Reference values can be 

obtained by a normative model or by 

experimental control / test groups.

To infer useful information f rom eye-

gaze recordings a def inition of  AOIs, 

areas of  interest, is necessary. AOIs are 

certain parts of  a display or interface 

under evaluation. Eye-gazes that fall 

within such areas can be analysed, 

compared, etc.

provides feedback whether or not certain system functions 

adhere to human-factors-relevant requirements, and if  the 

requirements should be changed (extended, ref ined, 

abandoned)

With the data collected and

feedback from the participants, potent

ial problems in the adaptation as

well as undesired consequences in the interaction can 

be detected early in

the design process and compared

with the requirements

. 
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