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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

This part of ISO 10075 specifies technical information relevant in the context of constructing, evaluating and
choosing measurement instruments for assessing mental workload as defined and treated in ISO 10075 and
ISO 10075-2. Familiarity with the concepts discussed in these two documents is required to understand the
provisions of this part of ISO 10075.

Sin¢ge mental workload is a part of the total workload, users of this part of ISO 10075 shouldcalsg be familiar
withl the concepts and provisions presented in ISO 6385.

Thig part of ISO 10075 aims at providing information for the development of measurement instruments, about
whi¢h specifications will be required to evaluate a given procedure with regard to jts \usability as 4 measuring
insttument for assessing mental workload.

Thig part of 1ISO 10075 addresses requirements for instruments measuring different aspecty of mental
workload, but it does not specify which instruments should be used, e.g. psychological| scaling or
psy¢hophysiological methods. The choice of which instruments to use-can be facilitated by the provision of
appfopriate information.

© 1SO 2004 - All rights reserved \
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part of ISO 10075 establishes principles and requirements for the meastirement and ass

tal workload and specifies the requirements for measurement instruments. This part of
ides information for choosing appropriate methods and provides information on aspects of as
suring mental workload to improve communication among the parties involved.

part of 1SO 10075 is intended for use mainly by ergonomic experts, for example, ps
ipational health specialists, and/or physiologists, with appropriate training in the theoretical
usage of such methods, as well as in the interpretation' of the results. They will find the
Hed when developing or evaluating methods of mental-workload assessment.

-experts, e.g. employers, employees and theirwepresentatives, system managers and des
ic authorities can find useful information for their orientation in the field of assessment and m
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2

Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO

6385:2004, Ergonomic principles in the design of work systems
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ISO 10075:

ISO 10075-

1991"), Ergonomic principles related to mental workload — General terms and definitions

2:1996, Ergonomic principles related to mental workload — Part 2: Design principles

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 6385:2004, 1SO 10075:1991 and

ISO 10075-2:1996 and the following apply.

3.1

objectivity

degree to which results gained with an instrument are independent of the person administering the instrurent,
analysing aphd interpreting the data

3.2

reliability

degree of pfecision to which a method or instrument is able to measure what it measures

NOTE Reliability can be assessed as homogeneity, consistency or stability of measurement, or in the case of two or
more raters, s inter-rater-reliability. Reliability is closely related to generalizability.

3.21

homogenejty

degree to which all parts or items of a measurement procedure measure the same characteristic

3.2.2

consistendy

degree to which different parts or parallel forms of a measurement instrument lead to identical results, e.d. by
dividing a sgale into two or more parts or applying two or tmore parallel forms of an instrument

3.23

stability

degree to which a (usually time delayed) repli¢ation of a measurement procedure leads to identical results
3.24

inter-rater-reliability

degree to which two or more raters.proeduce the same results in measuring the same characteristics

3.3

validity

degree to which a method‘er instrument is able to measure what it is intended to measure

NOTE alidity canvbe assessed via concurrent validation (e.g. by agreement of results with the results [of a
simultaneougly applied procedure known to measure the intended aspect), criterion-related validation (e.g. by establighing
a relation with_a ‘relevant criterion), or factorial validity (e.g. by demonstrating that a measurement procedure assepses
specific facels 6f’a construct).

3.4
sensitivity

degree to which a method or instrument is able to discriminate between different degrees of the object of
measurement, e.g. different degrees of mental strain or fatigue

1)

If revised, this International Standard will become 1ISO 10075-1.
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3.5

diagnosticity

degree to which a method or instrument is able to discriminate between different kinds or sources of mental
workload e.g. perceptual demands etc., or its effects, e.g. discriminating between fatigue, monotony, satiation
or reduced vigilance

3.6

generalizability

degree to which an observed score (unit of measurement) can be generalized to a defined universe of
situations (stress conditions) and/or population of workers

3.6.

relative generalizability
degfee to which rank ordering of workload conditions/people, e.g. from low to high, is)‘replidable (as in
decisions concerning relative positions)

3.6
absplute generalizability
degfree to which an absolute level of stress/strain associated with specific.work conditions/pegple without
regard to the stress/strain associated with other conditions/people can‘\be replicated (as in decisions
congerning absolute values)

NOTE For more explanations concerning generalizability, see Annex A.
usapility

extgnt to which a product can be used by specified users to achieve specified goals with effectiveness,
effigiency and satisfaction in a specified context of use

[1ISQ 9241-11:1998, Definition 3.1]

NOTE In the case of this part of ISO 10075, a.product is an instrument.
3.8
critical values

reference standard for the evaluation 6f measured scores and/or pass-fail decisions

NOTE The establishment of critical values presupposes that the scores of the measurement instrument in question
allow absolute decisions with’high precision. Furthermore, it has to be stated under which conditions the critidal values are
valid (for example, post-test-nieasurements etc.)

4 |Measurement and assessment of mental workload

4.1| General principles

Mentalwarkload is not a unitary and nat a unidimensional concept so the assessment and measurement of
mental workload cannot be a uniform procedure. There is no single best way to assess mental workload,
since the most appropriate way to assess or measure mental workload will depend on the purpose of the
assessment, which may require the assessment of different aspects of mental workload, the use of different
techniques of measurement, and different degrees of precision.

Thus, the model of workload assessment used in this part of ISO 10075 has a three-dimensional structure. It
takes into account

— different aspects of mental workload, e.g. mental stress, mental strain, mental fatigue, etc.,

— different techniques of measurement, e.g. task analysis, performance assessment, subjective ratings or
psychophysiological measurement, and

© 1SO 2004 - All rights reserved 3
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— different degrees of precision, e.g. measurement at an orienting, screening or accurate level of
measurement.

According to ISO 10075:1991, different aspects have to be differentiated: mental stress, mental strain, and the
effects of mental strain within the individual. Assessment and measurement thus have to refer to these
different steps in the stress-strain-effects process, i.e:

— assessment of work conditions producing mental stress, as in the design and evaluation of work system
design;

— assessment and measurement of mental strain, produced by mental stress, e.g. in order to evaluate the
tolerabijlity of the strain;

— measufement of the effects of strain in the employee, e.g. fatigue, monotony, satiation ‘or; redyced
vigilange;

which may gffect her/his health and safety, well-being, performance and productivity.

Different pyrposes may require different approaches and/or degrees of precision;~e.g. a risk analysig for
hazardous [technologies as opposed to a survey where the intention is to give-a“general overview ¢ver
different wgrk systems. This part of ISO 10075 does not prescribe which level of precision has to be uged,
since this is a matter of the purpose and conditions of measurement, depending, for example, on lggal
requirements or agreed regulations, or cost-benefits considerations.

Methods fof the measurement and assessment of mental workload, independent of the technique to be u
will be clagsified in this part of ISO 10075 according to three, ‘%i;e! low, intermediate and high level
precision:

— level 1] for accurate measurement purposes. The purpose of the mental-workload assessment at|this
high precision level is to obtain reliable and valid information about the nature of the source of under-
overlodgd in order to optimise work conditions. Theymethods at this level will most probably be applicable
only by specialists, e.g. psychologists, ergonamists, occupational health specialists, and/or physiologjists,
with appropriate training in the theoretical:background and usage of these methods, as well as in| the
interpretation of the results.

— level 2] for screening purposes. Measurement at this level represents an intermediate level of precigion,
and i§ most often used for sereening purposes, which require more precision than orienting
measufements, e.g. where problems of mental workload can be anticipated or where causes of
inappr@priate workload have_to’'be identified. Procedures to be used at this level have higher reliabilifies,
and demonstrated validities,-and should be able to indicate if corrective measures should be taken.

— level 31 for orienting\purposes. Methods at this level allow the user to gather information about mental
workload at a lowlevel of precision. They provide general information about work conditions, subjeg¢tive
and pslychophysiological states of the worker with respect to mental workload, without being excessively
resourge inténsive. The |nformat|on at this Ievel should make it possible to prevent negative effects by

and

S S S ing to

rough measures (W|th moderate levels of rellablllty, vaI|d|ty, etc.) of task anaIyS|s subject|ve ratmgs of

acceptability of work conditions and subjective states with regard to all aspects of mental workload.

In specifying for which level of precision an instrument can be used, the object of measurement should be
indicated. It should be stated whether the object of measurement is a person or a situational characteristic. If
the intended object of measurement is the individual, psychometric properties have to be assessed and
specified for the assessment of people. If the intended object of measurement is a situational characteristic,
psychometric properties shall relate to assessing conditions. This will be demonstrated in more detail in the
context of testing generalizability (see 4.2.7).

In specifying for which level of precision an instrument can be used, a differentiation is also required
depending on whether the measurement is based on single scores/observations or mean scores/observations.

4 © ISO 2004 — All rights reserved
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All assessment procedures will inevitably carry a measurement error which can be reduced by averaging over
a number of scores/observations. An instrument which reaches the orienting level requirements for single
scores/observations may attain screening level requirements for average scores/observations if a sufficient
number of scores is used. The required number of scores/observations for attaining a higher level of precision
shall thus be specified.

An instrument claiming to assess mental workload shall have demonstrated validity in the assessment of
those aspects for which validity is claimed, and the domains of measurement, for which validity is claimed,
shall be clearly stated (e.g. mental fatigue or monotony). If validity is claimed for more than one aspect,

documentation of the validity shall include evidence for each field of measurement.

Diff
som|

Diffi
suff
mof
or h
will

methods with the highest available pSychometric criteria shall be used for such purposes. Preg

detd
the

If m
mer

How
well

brent techniques may be used to assess mental workload, with some techniques being more
e domains of measurement than others. In particular, the following techniques can be applied:

physiological measurements: these methods provide information about physiologicalstates of
under given work conditions;

subjective scaling: these methods provide information on how employees 'subjectively assg
aspects of mental workload at their work stations, e.g. using psychometric scales, and hg
about their work conditions;

performance assessment: these methods offer the possibility to evaluate human mental and p
performance under given work conditions, e.g. in order~t¢ assess decrements or v
performance due to the effects of mental workload;

job and task analysis: these methods assess task elements, physical and psychosocial work

environmental conditions and the organization of the Work process as sources of mental workl

cient for an orienting level measurement, wheréas in order to verify that a system design does
otony, scales with sufficient reliability for that purpose will be required. In order to safeguard s
azardous systems against any negative effects of mental workload, the highest reliabilities a
be required. Where such instruments_are not yet available, they should be developed. Until

rmined by the measurement technique itself, but by the development, the psychometric pro
hdequate application of the method or instrument.

easurement methods have‘to be used which do not fulfil the requirements, special expertise ir
tal workload and its measurement will be required

to assess the risks’associated with using a less than perfect instrument, and
to achieve.a sound evaluation of the results.

ever\the selection of an appropriate instrument will also be influenced by legal or agreed reg
as _cost-benefit considerations.

suitable for

employees

ss different
w they feel

sychomotor
priations in

conditions,
bad.

erent methods will be required to achieve different levels of reliability, e.g. a short questionnaire may be

not lead to
hfety-critical
nd validities
then, those
ision is not
berties, and

the field of

ulations, as

4.2

4.21

Procedural requirements

General

Assessment of the objectivity, reliability, validity, sensitivity and diagnosticity of a measurement method can
be done by any suitable and scientifically acceptable method. This part of ISO 10075 does not specify one
single best way to be followed in this procedure. However, a clear account of the strategy used in assessing
the psychometric properties of a measurement method shall be provided in order to allow for an evaluation of
the adequacy of the procedure chosen and the results achieved. In fact, the validation procedure will depend
on the measurement model assumed, e.g. assuming a probabilistic measurement model will require
probabilistic psychometrics, whereas a generalizability approach will require the estimation of variance

© 1SO 2004 - All rights reserved
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components and the calculation of generalizability coefficients (see 4.2.7). There is no single best way for
assessing the psychometric properties of an instrument, since this depends in part on the principles
underlying the construction of the instrument. However, a generalizability approach allows for effective and
efficient procedures to estimate objectivity, reliability, validity, sensitivity and diagnosticity parameters with
reasonable effort. In any case, the procedures shall be described in such a way as to enable a replication of
the assessment of the psychometric properties.

4.2.2 Objectivity

For documenting the objectivity of a measurement method evidence shall be prowded that the person
performing
achieved by havmg more than two intended users of the measurement method performing measuremgents
with this method, and analysing the resulting data by adequate analysis of variance (ANOVA) methodsg for
main or interaction effects of the users of the instrument. The results shall indicate that the cofresponfling
effects do not exist, respectively that the estimated variance components do not deviate significantly from p. In
testing for fhe presence of such effects, it shall be ensured that any actual existing effectyof the pefson
performing fthe assessment/measurement will not be missed. Therefore, the error probability: 5 should bg set
to 0,05 and the error probability « should be set at least to 0,20. If effects of the person performing| the
assessment/measurement cannot be rejected, the measurement method shall not be-considered objective|

4.2.3 Religbility

Reliability qan be assessed by correlational methods, with both worker$ and/or situations as the objegt of
measuremgnt, whose relative positioning (within their population or univefse) has to be reliably reproduced.

Correlation [coefficients do not provide information on differences between data sets at an absolute level. Such
information|can be obtained using ANOVA methods, which alse-allow calculation of consistency coefficignts,
e.g. via intra-class correlation coefficients. Calculating, for example, inter-rater-correlations for a checklist,{can
lead to high correlations if the raters agree in their relative judgements, and thus to positive estimates of
reliability, ajthough these raters may differ considerably-in*the absolute values in their assessment. Using an
ANOVA approach would result in the same correlation(but indicate an inter-rater effect.

Homogeneity and/or consistency of a measuring.instrument is usually assessed via inter-item- or part-whole
correlationd, or via correlations between equivalent forms of a measurement method. Stricter modelg of
measuremgnt may require stricter tests, €.g: scalogram analysis. Factor analyses, showing unidimensipnal
measuremgnt, can be used to demonstrate'the homogeneity of an instrument.

4.2.4 Validity

The validit
procedure

of a measurenient procedure shall be demonstrated by concurrent validation with a diffdrent
ith demonstrated validity for the intended use.

Where sucl proceddres are not available, validity shall be demonstrated (quasi-) experimentally by varying
the conditigns/tasks which are postulated to lead to the phenomenal/effects to be measured, e.g. varyind the
amount of worki{stress which will lead to different degrees of fatigue, if fatigue is the object of measuremert. In
this case, the-intensity of the work stress (e.g. difficulty of task performance) and the duration of the expositi
have to be varied, a simple variation of Intensity or duration alone Is not sufficient for demonstrating valdi
suitable set of tasks (either under field or laboratory conditions) shall be used, together with sufficient tlmes on
task in order to produce additive or interactive effects.

NOTE Such sets of suitable tasks may be found in the AGARD? STRES (Standardized task set for research on
environmental stressors) [1], or CTS (Criterion Task Set) [4]. If emotional strain or strain effects are the domain of
measurement, groups with different degrees of emotional work stress can be used for demonstrating validity.

2) AGARD: Advisory Group for Aerospace Research and Development.
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4.2.5 Sensitivity

The sensitivity of an instrument shall be demonstrated by reproducing experimentally controlled variations in
mental workload with regard to intensity, duration and their interaction, e.g. the number of items to be
remembered, the number of mental operations to be performed, or the time constraints under which the task
has to be performed. Under field conditions, this variation can be produced by selecting conditions that have
demonstrated or have been rated by several raters with high inter-rater agreement to produce different
degrees of mental work stress.

Grades to be used in the sensitivity study shall be representative of the intended context of use of the

measurement instrument.

4.2.

The
wor

b Diagnosticity

diagnosticity of an instrument shall be demonstrated by discriminating between different king
xload, e.g. in the area of the consequences of mental strain between fatigue,nmonotony, s

redyiced vigilance. The same applies with regard to demands or specific work(stress conditig

diag
con

nosticity can be done experimentally by varying conditions, or under field. conditions by sel
Hitions as are known to lead to different kinds of mental work stress,re.g. as shown by tg

methods or concordant ratings by experts familiar with the task.

The)
use

4.2.

If a
exp
con
as
of d
vari
dec

kinds of workload to be used in the diagnosticity study shall be,representative of the intende
of the meaurement instrument.

7 Generalizability

generalizability approach is used, generalizability shall be demonstrated by using experiment
brimental approaches, in the laboratory and/or under field conditions, with variations acrg
Hitions, representing variations in the area of interest of measurement (e.g. scores of mental W
vell as in conditions known to represent or to.contribute to potential relevant measurement err
ay, populations, pre-load conditions, expénience. Estimating generalizability usually involveg
hnce components from an analysis of\variance, depending on the structural model of the sc
bmposition into the different sources.of variation. Thus, the measurement model has to specify

whgt has to be considered error and)what target variance. Coefficients of generalizability c

cald

4.2.

4.2,
Mesd

exp
and

4.2.

ulated by relating target variange to the relevant error variance.
B Usability

B.1 General

surement methoeds shall be effective and efficient, and satisfy the needs of the user, i.e.
bcted level Of-precision in the intended measurement area, with minimal effort or capacity re
lead to the/desired results.

B.2 Effectiveness

s of mental
btiation and
ns. Testing
ecting such
sk analysis

d context of

al or quasi-
ss different
ork stress),
br, e.g. time

estimating
ore, e.g. its
in advance
an then be

hchieve the
quirements,

The effectiveness of the measurement instrument is indicated by its psychometric properties, especially its
reliability, validity, sensitivity and diagnosticity.

4.2.8.3 Efficiency

The efficiency of a measurement procedure is a relative concept, depending on the effectiveness and the
effort required to perform the measurement, analyse and interpret its results. Measurement procedures with

comparable effectiveness should thus be compared according to the effort required to perform a
measurement with these procedures. No general quantitative requirements can thus be specified.
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4.2.8.4 Satisfaction

In addition to being effective and efficient, a measurement procedure should satisfy the requirements of the
users. Complaints about the measurement procedure are an indicator of dissatisfaction, whereas lack of
complaints cannot necessarily be interpreted as satisfaction. Thus, it is important to evaluate measurement
procedures against the requirements of the users and to document the results with the aim of improving the
instrument. However, quantitative requirements cannot be specified, because they would be dependent on the

expectation

s of the (different) users in different contexts.

4.3 Quantitative requirements for measuring instruments

4.3.1 Gen

In general,
part of ISO

eral

those instruments should be chosen which best fulfil the psychometric criteria established in
10075 for a given purpose and intended use.

4.3.2 Requirements concerning objectivity

The results
and reportir
where no m

of the measurement shall be free from any significant effects of the person performing, analyj
g the assessment. This shall be demonstrated in the validation study, e:g. by analysis of varia
ain or interaction effects for the assessor shall be found.

4.3.3 Requirements concerning reliability

At least honogeneity or consistency coefficients (e.g. as determined by Cronbach's « for homogeneity

correlation
levels of mdq

NOTE i
50 % error a

Inter-rater-ri

Stability de
stability be
above-men
requiremen

between parallel forms for consistency) as given inGhable 1 shall be achieved for the diffe
asurement.

Requiring a reliability of 0,7 (as measured by a carrelation coefficient) corresponds to a proportion of a
nd 50 % target variance, which is set as the minimum requirement for a reliable measurement procedure.

bliability requires the same values as consistency reliability.

bends on the time interval between measurements and the intervening events/developments
ween measurements in directly adjacent measurement periods should be comparable to
ioned requirements for homogeneity and consistency (except for subjective scaling, where th
s hold only for parallel forms).

4.3.4 Requirements concerning validity

In concurre

ht validation (ize: by two or more independent parallel measurement approaches, e.g. two diffg

psychometilic scales)~Vvalidity coefficients as given in Table 1 shall be reached. These values refe

measuremg
same kind ¢

nts within‘the same step of the stress-strain-effects process (see ISO 10075:1991) and within
f measurement technique.

Calculating
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\lalmluhl coefficients across efnne n-thae strass.strain.affacts process is a2 form of nraﬁhr\hun A

idity

and will usually result in lower validity coeff|C|ents than within the same step. However, the same limits for
validation apply.

If factorial validity is claimed for a multidimensional instrument, correlations between factors/factor scales of

<0,4 arere

quired.

If validity is claimed for more than one step in the stress-strain-effects process, it shall be demonstrated for all

these steps

and separate validity estimates shall be given.
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4.3.5 Requirements concerning sensitivity

Measurement methods shall be able to discriminate as much as possible between different degrees of
workload in the intended area in the stress-strain-effects process, e.g. different degrees of task difficulty from
the CTS [4] or the AGARD STRES [1] battery, and not only between extreme states.

A higher number of levels of the intended area of measurement which can be differentiated by a procedure
will result in higher sensitivity (i.e. higher sensitivity will enable a differentiation between more states). Table 1

shows the number of levels to be discriminated at each level of precision.
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6 Requirements concerning diagnosticity

surement methods shall be able to discriminate between different sources of work stress 4
s of effects of mental strain, e.g. different tasks in the AGARD STRES battery. This,a m
edure shall be specific for the intended area of measurement and not contaminated by d
relations with other areas shall be as low as possible (e.g. fatigue with satiation). Correl
cate substantial overlap and thus lack diagnosticity. Table 1 shows the correlations required
fecision.

demonstrating diagnosticity, the instrument has to be applied in situations“with different kinds
different kinds of stress conditions, different kinds of effects), and it has to be shown that thg
cates those aspects of workload only for which it is intended to be used.

ell-known procedure for demonstrating diagnosticity is the “multi-trait multi-method appro
iple methods of measurements are applied to multiple areas of measurement and the dia
vn by higher correlations within the same area of ‘meéasurements than between differe
surement.

7 Requirements concerning generalizability

G-theory approach is used, generalizability)studies (G-studies) shall be as representative as
ntended context of use, i.e. all conditions that might be relevant in the context of measuremer

eralizablity of the target score.

ability under a G-perspective requires a high generalizabilty for the universal score, taking i
rent measurement conditions (e.g. time, items, repetitions). Thus, G-coefficients as given in
Liniversal score shall be~achieved for levels 3 to 1 respectively.

current validation~using different methods intended to measure the same object accq
erspective, requirés the demonstration of high factor loadings of all instruments for th
surement (universal and/or composite score) in a multivariate analysis. Construct valid
onstrated~by high G-coefficients, using a strict experimental approach. G-coefficients as p
e 2 shallbe achieved for this purpose.

demonstrating sensitivity, the number of levels given in Table 2 shall be differentiated. This rg

nd different
pasurement
ther areas.

a;l[ions > 0,40
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instrument
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| levels can

gen

be reliably discriminated (not only the extreme ones, where more than two levels shall be discriminated) by
presenting the 95 % confidence intervals for each level.

For demonstrating diagnosticity, the measurement instrument should be applied in various different situations
or under experimental conditions differing in the particular kind of workload respectively. G-coefficients as
specified in Table 2 are required if the measurement instrument is applied in situations or under experimental
conditions involving the kind of workload the instrument is intended for. If the instrument is applied under other
conditions, G-coefficients should be definitely lower (e.g. near to 0). Using a multimethod design and a
multivariate analysis, high factor loadings on the intended areas of measurement shall be achieved for all
instruments intended or known to measure these areas, whereas loadings near to 0 shall be achieved for
instruments intended to measure other areas, as well as for the instrument under consideration on areas
which it is not intended to measure.
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4.3.8 Summary of quantitative requirements

Table 1 gives a summary of the quantitative requirements, using a classical test theory, and Table 2 gives this
information for a G-theoretical approach.

Table 1 — Quantitative requirements for measurement procedures for different levels
of precision using classical test theoretical approaches

Precision level Objectivity | Reliability | Validity Sensitivity | Diagnosticity
1 for accurate measurement purposes no effect >0,9 >0,5 > 5 levels <0,10
2 for screen|ng purposes no effect >0,8 >0,4 > 3 levels <0,20
3 for orienting purposes no effect >0,7 >0,3 > 2 levels <'0,40

Table 2 — Quantitative requirements for measurement procedures for different levels
of precision using a G-theoretical approach

. . G-coefficients
Precision level

Objectivity | Reliability | Validity () Sensitivity | Diagnosticity
1 for accurafe measurement purposes 0 >0,9 >0,9 > 5levels > 0,90
2 for screen|ng purposes 0 >0,8 >'0,8 > 3 levels > 0,80
3 for orienting purposes 0 >0,7 >0,7 > 2 levels > 0,70

Where instjuments attaining these criteria are not yet available, they should be developed. Until then, those
methods with the highest available psychometric criteria'shall be used (see 4.1). In any case, instruments with
reliabilities ¢ 0,5 shall not be used at all.

NOTE The requirements in Table 1 or Table 27do.not apply to statutory risk assessments.
4.4 Documentation requirements

4.41 Dodumentation requirements for the development of an instrument to measure mental
workload

The documgpntation concefning the development of an instrument intended to measure mental workload shall
contain the [following information:

— year ofldevelopment;

— name gnd-affiliation of the developer;

— intended area of measurement (e.g. mental stress, mental strain, mental fatigue, see ISO 10075:1991);
— precision level of the instrument and criteria concerning reliability, validity, sensitivity and diagnosticity;
— theoretical basis of the measurement approach;

— populations/conditions/universes for which the measurement is intended;

— populations/conditions/universes for which the psychometric criteria have been determined;

— psychometric properties of the instrument, e.g. reliablities, validities, generalizability-coefficients;
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the design of the study for determining the psychometric properties;
the tasks/conditions (and their variation) which have been used for determining the validity;

the duration of the work and rest periods (and their sequential order) which have been used for
determining the validity;

requirements/constraints concerning conditions under which the measurement shall be performed;

requirements/constraints concerning the equipment to be used;

4.4.

The

requirements/constraints concerning the training and qualifications of the person perorming the
measurement (e.g. psychologist, ergonomist, physiologist, management personnel, occupatjonal health
specialists, etc.);

reference standards, if available, for populations, tasks or universes of conditions;
procedures/conditions to be observed in performing the measurement;
procedures/conditions to be observed in analysing the data;

procedures/conditions to be observed in interpreting the data;

an estimate of the effort (time, people, equipment) required t6 perform the measurement;

response rate of the sample in questionnaire studies;

description of the development procedure, including results from evaluation studies of the effidiency of the
instrument and the satisfaction of the users of the instrument;

provision of the information required to filkin the checklist given in Annex B.
P Documentation requirements for reporting mental-workload measurements and assessments
measurement report shall contain the following information:
purpose of the measurement;

description of thezmeasurement instruments [including a brief description of the theoretical hackground,
area of measufement (e.g. mental stress, mental strain, mental fatigue), precision level];

name andformal qualification of the person responsible for performing the measurement;

date and time of measurement;

number, age, gender and experience of participants or employees used when they are the object of
measurement are conditions (description of the test sample);

description of response rate and representativeness of the responding group(s) in questionnaire studies;
measures taken to safeguard the objectivity of the measurement procedure;

measures taken to safeguard anonymity/confidentiality (where applicable);

measures taken to achieve informed consent;

completion of the checklist in Annex B;
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