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Abstract

Assessing occupational demands of attention plays a vital role in job analysis which
is mandatory to assess and optimize person-job fit. In this article, we aim to con-
tribute to this field by presenting a novel questionnaire, Parameters of Attention at
Work (PAW36). It is a German job analysis tool (a yet untested English translation
is provided) that enables the differentiated assessment and interpretation of thor-
oughly derived task-oriented parameters (attentional job characteristics). A stepwise
construction, using a pretesting sample (N=268) followed by the main study with
German adults (NV=2800), and cross-validation resulted in a final version of 36 items
loading on seven subscales that reflect task-oriented attentional demands at work.
Initial validation efforts indicate that the PAW36 questionnaire is a useful and gener-
ally applicable assessment tool—e.g., in the field of job analysis or job design—both
for practitioners and researchers.

Keywords Job analysis - Attention - Assessment - Questionnaire

The present article reports the construction process of a novel task analysis tool that
provides information on task-oriented job characteristics (parameters) that constitute
attentional demands. The German 36-item questionnaire is applicable in the fields of
job analysis or job design, unfolding effectiveness through a comprehensive descrip-
tion of occupational demands of attention. An English translation of the question-
naire can be found in the supplemental materials.

In various disciplines, a range of theories and models of attention have emerged
and were adapted to specific requirements. A widely accepted approach assumes
that three networks of attention perform alerting, orientation, and conflict resolution
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(see Mahoney et al., 2010). These aspects are further separated into the theoretical
dimensions alertness, sustained attention, vigilance, spatial attention, selective
attention, focused attention, divided attention, and executive attention (Cohen, 2014;
Goldhammer et al., 2007; Moosbrugger et al., 2006; Posner & Boies, 1971; Posner &
DiGirolamo, 2000; Sturm, 2009). The advantage of a multidimensional perspective
on attention is the applicability across various fields and domains. An example is,
work-related fields such as occupational psychology, where the concept of person-job
fit (PJ-fit) is central (Kristof-Brown et al., 2005). PJ-fit describes the degree to which
occupational demands match employee resources and vice-versa. Implications are far-
reaching and they are especially relevant in occupations with intense responsibilities
and demands (Bakker & Demerouti, 2007). Assessing PJ-fit requires comparing the
demands of a task with the degree to which an individual can meet the requirements
of the domains physical, mental, emotional, and social (Edwards et al., 1991).
Attention, as a mental demand, is frequently part of this procedure and a wide array
of measures of attention has been developed to assess an individual’s abilities (the
person side of PJ-fit). Bakker and Demerouti (2007) point out the compensatory costs
of excessive demands on attention and related faculties that can cause negative short
and long-term detriments. Repeatedly, the importance of attention in the workplace
has been investigated using high-demand occupations, for example, nurses and air
traffic operators (Averty et al., 2004; Mohammadi et al., 2015).

Given the importance of attention and PJ-fit, we were surprised to find that
the psychometric investigation of attention as an occupational demand (the job
side of PJ-fit) is covered only by a small selection of instruments. Some of the
current job analysis tools incorporate elements of attentional demands; however,
few allow for a broad assessment of attentional demands at work; see Table 1
for a summary of selected measures. One such instrument is the Fleishman Job
Analysis Survey (F-JAS) (Caughron et al., 2012); it is a prominent tool that
provides a perspective on many constructs including a somewhat differentiated
perspective on attention. Most other measures integrate attention in generalized
constructs like psychological demands, stress, or the overarching concept of
workload (MacDonald, 2003). Measures like the Normative and Subjective
Assessment of Working Conditions (NUSA) (Riedel et al., 2005) or the Subjective
Satisfaction and Strain by Work and Occupation Questionnaire (SZBAB) (Weyer
et al., 2014) strive to provide a perspective on an individual’s perception and
experience at work. They include aspects of attentional demands but do not
specifically address them. Other measures aim to broadly describe occupations,
such as the Short Questionnaire for Job Analysis (KFZA) (Priimper et al., 1995)
and the Work Design Questionnaire (WDQ) (Morgeson & Humphrey, 2006). They
both cover aspects of attentional demands in the form of, among others, task-
variety and cognitive demands, each with a low number of items. The specific
demands on attention are not well represented within these instruments. Similarly,
the Copenhagen Psychosocial Questionnaire (COPSOQ) (Niibling et al., 2006)
aims to provide an overarching representation of an occupation that does not
pursue an in-depth analysis of attentional demands. Some instruments, such as the
Multiple Resources Questionnaire (MRQ) (Boles & Adair, 2001), only include
single dimensions like selective attention. Instruments dedicated to measuring an
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occupation’s various demands on attention in a comprehensive and theory-driven
manner are rare and often problematic. For instance, the questionnaire Directed
Attention Demands aims to measure attentional demands on nurses (Santos &
Brito Guirardello, 2007); however, psychometric quality is lacking and an English
translation for the Portuguese instrument is not available. A more popular but
much less differentiated example is the NASA-Load Index (TLX); a short, task-
oriented questionnaire that is used to measure the physical and mental load of a
task (Hart & Staveland, 1988).

In most measures, attention is either included as an element of a wider perspec-
tive (e.g., F-JAS) or is limited to one or a few aspects (e.g., MRQ). This observa-
tion partially echoes the sentiment by Morgeson et al. (2016), who conclude that
job analysis is often performed holistically while a “decomposed” and theoretically
driven perspective is more desirable. Thus, we elected to construct a measure that
provides information on how attention is required in occupations based on the com-
mon dimensional theory of attention. We believe that an economical tool offering
a comprehensive perspective on attentional demands is both useful and important.
Creating differentiated requirement profiles for a range of occupations is beneficial
for practical and research applications.

For the construction process, we proceeded in the three stages of scale construc-
tion, item development, scale development, and scale evaluation; Fig. 1 illustrates
the process of construction (Boateng et al., 2018). First, reviewing theories of atten-
tion and identifying relevant parameters of occupations resulted in a framework
of task parameters (step 1). Secondly, items were created to operationalize these
parameters (step 2). Thirdly, the item pool was refined initially (step 3) and deployed
in a cross-validation design, further refining the item pool using exploratory factor
analysis (EFA, step 4) and validating the structure using confirmatory factor analy-
sis (CFA, step 5) on separate samples. Comparisons with related measures (step 6)
allowed for initial indications of validity. Finally, item selection resulted in a set of
subscales that can be used to create an interpretable profile (step 7).

Construction of the Parameters of Attention at Work

As a multidimensional perspective on attention exhibits the aforementioned advan-
tages, the initial goal was to construct items close to or based on the dimensions
of attention. We began to construct items that aimed to directly operationalize the
dimensions of attention. For example, by creating items pertaining to sustained
attention such as “It is necessary to attend to things for a long time.” During this pro-
cess, the challenges of this approach became apparent as directly translating some of
the dimensions of attention into job analysis items led to difficult and cumbersome
wordings. This was primarily caused by the overlap between the dimensions such as
sustained attention and vigilance. For example, the latter required nested aspects to
capture vigilance and not sustained attention, such as “It is necessary to attend to a
range of things for a long time with actions rarely being required.” This also resulted
in the need for very specific item wordings to express the differences between
dimensions of attention that are similar yet theoretically separate (e.g., focused and
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Fig. 1 Overview of the present
study illustrating the steps of
scale development and valida-
tion (Boateng et al., 2018)

-
c
(V]
£
Q.
o
(]
>
(]
(a]
L)
1)
3]
(72)

Scale Evaluation

( Dimensions of Attention A
- Alertness - Selective
- Sustained - Focussed
- Vigilance - Divided
- Spatial - Executive )

v )
4 Task Parameters

- Task-Switching - Concentration
- Parallelity - Duration

- Distractions - Circumstances
- Spatial-Shifting - Stimulus

- Sensory-Mode  Characteristics

\_ Result: 138 Items @;

Preselection Study N = 268 )

- Manual selection

-EFA @_
Result: 58 Items

. J

) MainStudyN=800

Sample 1
EFA n=300
5

Sample 2
CFA n =500

Result: 36 Items /

v

(" PAW 36 Scale \( Application |

Information Profile +
View-Shift Interpretation
Concentration
Task Variety
Parallelity
Duration

\_ Relocation )

Evaluation

Reliability
Exploration of Validity
\

@ Springer



152 Trends in Psychology (2022) 30:146-171

selective attention). Consequently, the decision was made to pursue a task-centric
approach. Instead of measuring the dimensions of attention “directly,” we first iden-
tified a framework of characteristic task parameters that correspond to the dimen-
sions of attention. Masoudian and Razavi (2018) reported a similar approach and
identified 11 parameters that describe aspects of tasks that constitute demands on
vigilance in the workplace (for example, rate of Event, the frequency of relevant
stimuli). As their approach was focused on vigilance only, we decided to expand on
it to create a broader framework. The resulting scale seeks to measure the relevant
parameters that correspond to these dimensions.

The Task Parameters

For this article, we define parameters as those aspects of occupations that are associ-
ated with demands on attention from a general perspective. The following section
outlines which parameters were defined to operationalize them in a questionnaire to
capture a task’s characteristic configuration (Fig. 1, steps 1 & 2). Table 2 provides
an overview of the relations of dimensions of attention and the resulting question-
naire subscales.

Traditionally, switching between tasks is a common attentional requirement that
primarily pertains to orientation and executive control. Demands increase with
task competition and time constraints. Gilbert and Shallice (2002) concluded that
these characteristic mixing costs are caused by states of activation and associa-
tions that carry over from the old task and interfere with the new. Masoudian and
Razavi (2018) simplified this mechanism by identifying the parameter “successive
tasks” as a relevant contributor to cognitive demands. Thus, we determined task-
switching as the first parameter; it requires switching attention between tasks, as
well as avoiding interference between them. We also concluded that differentiating
sub-parameters was necessary and determined that task-distance, denoting dissim-
ilarity or competition between tasks is a relevant aspect. We additionally decided
to include the number of different tasks, the number of switches in a given time,
and time constraints when switching. These aspects modulate the degree to which
carryover interferes with task performance; thus, the sub-parameters task-number,
switching-frequency, and switching-speed were added. A relatively new concept in
terms of task-switching is switching attention between internal and external infor-
mation (Verschooren et al., 2019); characteristic switching costs have been observed
when shifting between domains. However, we found that defining a separate task
parameter reflecting this concept was not necessary as the underlying requirement
for executive control was included in a dedicated parameter described later.

From the dimensional perspective on attention, task-switching primarily relies
on selective, divided, and executive attention. Neuropsychological evidence sug-
gests that splitting, selecting, and switching attention is processed in common neural
areas (Hirsch et al., 2018) and cognitive demands seem to be similar (Hahn et al.,
2008). Thus, divided attention is sometimes viewed as a variant of task-switching.
However, from a task-centric perspective, the aspect of simultaneous performance
is distinctly separate from serial task-switching. A distinction echoed by Krumm
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Table2 Summary of task parameters and their relation to dimensions of attention and the resulting ques-
tionnaire sub-scales

Dimensions of attention® PAW36 subscales

Parameters SA v SpA  SelA FA DA EA

Task-switch
Distance
(Number)
Frequency

Task-variety

+ + + +
+ + + +

Speed
Stimulus

Information

+
+

Density + -
Relation + -
Spatial-shift

+

Distance Relocation + view shift
(Number)

Frequency

+ + + +

Speed
Control
Inhibition + + Control

Selection +

—+
+

Control + + +

Duration + + Duration
Parallelity + + + Parallelity
Distraction +

+

(Sensory mode) +
Circumstances

2 Abbreviated types of attention: SA sustained attention, V vigilance, SpA spatial attention, SelA selective
attention, FA focussed attention, DA divided attention, EA executive attention

Elements in brackets were omitted in initial item construction

et al. (2012), who found that tests of attention employ either sequential or parallel
tasks. Similar to “simultaneous tasks” defined by Masoudian and Razavi (2018), we
identified parallelity (i.e., performing multiple tasks simultaneously) as a relevant
parameter of tasks.

Another relevant parameter, related to divided attention and task-switching, is
the need to manage distractions. It is especially relevant in the workplace (Tams
et al., 2015), and managing distractions can be viewed as an interfering task. There-
fore, we recognized distractions (i.e., actively ignoring distractions, interruptions, or
intrusions) as a relevant parameter.

Much like splitting attention, spatially directing attention is closely related to ori-
enting attention in general, yet it is treated as a separate dimension of attention. It
is distinguished by a physical parameter—the distance between locations to attend
to (Hamker, 2004)—which sets it apart from selective and split attention. From this
observation, we derived the task parameter spatial-shifting. Following the structure
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in the parameter task-switching, we describe demands on spatial shifting with the
four components: shifting-distance (distance between the locations); shifting-num-
ber (number of different locations); shifting-frequency (number of relocations in a
given time); and shifting-speed (time constraints when relocating).

We approached differences in sensory mode during a task in a similar fashion,
as changes in sensory mode are also associated with switching or integration costs
when multisensory demands occur (Talsma et al., 2010). Masoudian and Razavi
(2018) identified a pair of relevant parameters named “cognitive,” and “sensory
mode.” Thus, we added the parameter sensory-switching (processing stimuli occu-
pying multiple sensory channels) to the theoretical framework.

Metacognitive loads, specifically executive control, are primarily represented by
the concept of executive attention, which is viewed as a separate dimension but is
also associated with general aspects of orienting (Schweizer et al., 2005). In tasks,
executive attention is characterized by the demand for higher-order cognitive pro-
cessing manifested by, among others, the need for deliberated reactions, planning,
careful selection of attentional targets, and reasoning. Hence, we derived the param-
eter control; it denotes requirements for executive attention, required by higher men-
tal processing in later stages of perception. This workload includes the semantic
complexity of tasks and their demand on working memory (Baddeley, 2010). Our
control parameter closely matches “situation awareness,” a parameter determined by
Masoudian and Razavi (2018) which includes the perception and comprehension of
stimuli, as well as the deduction of future outcomes. For the present framework, we
specified the parameter control with the components, inhibition (controlling reac-
tions), selection (deliberately selecting a response), and complexity (degree of plan-
ning and cognition).

Sustaining attention over a prolonged period is associated with cognitive demand
(Esterman & Rothlein, 2019). Over periods of performance, mental fatigue sets in,
causing increases in errors and oversights. As the corresponding task parameter, we
thus defined duration. We surmise that the demand to be attentive over time can
be inherent to the task but can also be defined by the structural circumstances of
a job. Shift length, for example, is a factor that influences demands without neces-
sarily modifying the task itself. Such influences modify the amount of control an
individual has over the structure of tasks. Krumm et al. (2012) identified the related
concept “pace,” which differentiates force-paced or self-paced tests of attention to
be relevant in the context of test performance. Applying this argument to the work-
place, we identified the degree to which a task is affected by circumstances as a
related parameter.

Of note, within the parameters that have been laid out so far, a range of over-
arching aspects of tasks determine which dimension of attention is primarily
required for completion. In differentiating sustained attention from vigilance, con-
cerning corresponding task parameters, it became evident that task parameters
alone were insufficient. Vigilance and sustained attention are both characterized
by being attentive over an extended period; the distinction between them lies in
the amount and type of stimuli that have to be processed. Sustained attention is
characterized by processing relatively many, vigilance by relatively few relevant
stimuli. Consequently, we recognized that characteristics of stimuli that have to be
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processed within tasks had to be included as well. Applying this line of thinking to
vigilance, Masoudian and Razavi (2018) identified the parameters “rate of event”
and “complexity” (the amount of information and its sources). We incorporated
this approach more generally by defining the parameter stimulus characteristics
with the two sub-parameters: density (overall number of stimuli) and relation (pro-
portion of relevant to irrelevant stimuli).

In summary, based on theoretical deliberations and pertinent models of atten-
tion, we constructed a framework of 18 parameters and sub-parameters, some of
which are grouped. In total, nine primary parameters of tasks were found to be
relevant to attentional demands—task-switching, parallelity, distractions, spatial-
shifting, sensory-mode, concentration, duration, circumstances, and stimulus
characteristics. The parameters were determined to reflect the characteristic dif-
ferences between the aspects of the multidimensional perspective on attention.
Assuming these parameters are sufficiently covering the different dimensions of
attention, we presume that the original item pool generated from these items is
content valid.

Item Creation and Questionnaire Design

For each parameter and sub-parameter, we created 10 pairs of short, opposing
statements expressing core concepts. For example, two statements for task-dis-
tance were “perform different actions” and “do the same thing.” From such state-
ments, we created an initial item pool that was refined and deployed in a preselec-
tion study (the original item pool was created and applied in German; for clarity,
we reference the English translation in the present article). We grouped the items
by their underlying parameter and added short descriptions for each item group
to aid understanding—i.e., “In everyday work, simple and complex actions are
sometimes necessary. Evaluate how events usually need to be responded to.” The
items then completed the sentence “In my work activities...” and a 7-point Likert
scale (does not apply— strongly applies) was used to gather responses. As an
example, from the two statements above, the items “...very different actions and
activities are carried out.” and “...you usually have to do the same thing.” were
rated by respondents.

In the construction process, we realized that creating items for the parameter
sensory mode resulted in long and overly complex items. This was also the case
for items differentiating between the components frequency and number, both for
spatial-shifting and task-switching. The sub-parameters sensory mode and number
(spatial and task) were thus omitted during item construction and items pertaining to
these parameters were not administered. Consequently, items were created for 15 of
the 18 parameters, and the resulting pool was evaluated and optimized in the steps
illustrated in Fig. 1.
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Method

The construction process presented in the present article was primarily based on
the steps outlined by Boateng et al. (2018) and carried out in the three phases,
item development, scale development, and scale evaluation. After item creation,
the item pool was reduced by preselection and empirical testing in a preselec-
tion study followed by the main study. In both studies, we followed recommen-
dations by Worthington and Whittaker (2006): first, we evaluated the sampling
adequacy based on The Kaiser—Meyer—Olkin (KMO) criterium. Then, EFA was
employed with oblique rotation as the resulting factors of attentional demands
can be assumed to be correlated. In the main study, cross-validation using con-
firmatory factor analysis was employed to evaluate the extracted factors in their
dimensionality and reliability before an initial assessment of validity.

Preselection Study

We used an initial preselection study to screen for problematic items and explore
the factor structure of the item pool. Through manual preselection by experts
(postgraduate members of the department), five items for each (sub-)param-
eter were selected based on wording, content, and clarity. In this procedure, we
reduced the initial pool of 138 items to 75 and deployed the first version with
an opportunity sample of employed individuals recruited by university students
(Npre= 268; 150 females (55%); [20-79] years, M =32, SD=12). Exploratory fac-
tor analysis with ordinary least-squares extraction and Promax rotation (excellent
sampling adequacy, KMO =0.91 (Dziuban & Shirkey, 1974)) was used to explore
the factor structure and exclude items with absolute main loadings <0.5. After-
ward, a pool of 45 items resulted in a stable 6-factor solution. The theoretically
assumed parameters of the framework were largely repeated in the factor struc-
ture, although with less differentiation. Interestingly, all items of the parameter
circumstances had to be removed due to inadequate loadings. After the screening
process, some factors had drastically fewer items associated with them; therefore,
we created 13 new items to compensate. This procedure resulted in an item pool
of 58 PAW items which we used in the main study.

Main Study

The main study further optimized the item selection for cross-validation using
a sample of German adult incumbents of various fields. EFA using a randomly
determined sub-sample was used to finalize the item selection by identifying a
satisfactory factor solution. As before, each item was required to have one signifi-
cant main loading and no substantial cross-loadings and each resulting factor had
to contain at least three items.
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Hypotheses and Expectations
For the resulting scale, the following hypotheses were formulated:

Hypothesis 1: The measure is a factorially valid instrument for measuring atten-
tional demands in the workplace based on confirmatory factor analysis [in CFA,
requirements for adequate fit, based on common recommendations (Byrne, 2016;
Hair, 2010), will be met: C,; /df <3; TLI, CFI>0.9; RMSEA <. 08].l The men-
tioned thresholds for fit indices were deliberately set to be somewhat lenient while
still indicating adequate fit as the subject matter has not yet been explored similarly.
Hypothesis 2: The measure is a reliable instrument for assessing attentional

demands in the workplace [internal consistency for every dimension, > 0.7].

Expectations on nomological validity were based on the factor structure we found in
the preselection sample.” Three types of assumptions were made: no correlation (r<0.3),
correlation (0.3 <r<0.6), and strong correlation (#>0.6): no correlations exist between the
final questionnaire scales and other scales pertaining to the degree of administrative control,
social support, company benefits. Based on results presented by Morgeson and Humphrey
(2006), we expect correlations between demand aspects and satisfaction with one’s
occupation. Accordingly, duration will likely show correlations with scales of demands and
burnout. As distractions and stimuli from the environment are associated with processes of
selection and executive control (Lavie et al., 2004), we expect corresponding correlations
between switching and splitting of attention, as well as processing distractions, with scales
of environmental circumstances, demands, disruptions, environmental influences, and
stress. Furthermore, executive demands are assumed to correlate with scales of demands,
burnout, and autonomy, and strongly correlate with qualitative demands. Priimper et al.
(1995) describe the aspect of variability as a relevant task characteristic. Based on its
theoretical overlap with the parameter task-variety, we expected correlations between task-
variety and scales of variability and demands.

Main Sample

The complete sample consisted of N=800 (373 female (47%), 1 unknown;
[19-82] years, M =48, Mdn =50, SD = 12) adult individuals from Germany, who
were or have been employed; please see Table 3 for sample details. In August
of 2019, a commercial market research panel was used to recruit participants,
who received monetary compensation; overall data from 926 respondents were
collected. Due to low response quality (determined with two control questions)
or incomplete data, 126 respondents were excluded. Alongside age and gender,

! In the preregistration, a wider range of fit indices was defined; to simplify the methods and results, the
selection was reduced. The final evaluation remained unchanged.

2 TInitially, hypotheses were formulated in the OSF preregistration. After additional research and in light
of the quality of the used scales, the decision was made to explore them as assumptions instead of testing
them as hypotheses.
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Table 3 Sample description

Male % Female %
Sample N=800 426 53 373 47
Age 18-25 8 1
26-29 24 3 33 4
30-39 71 9 71 9
40-49 81 10 96 12
50-64 201 25 143 18
65-74 38 5 22 3
75+ 3 <1 0 0
Education Secondary education 47 6 33 4
Polytechnic secondary education 35 4 23 3
General Cert. of Sec. Education GCSE 128 16 126 16
General Cert. of Education GCE 215 27 191 24
Without certificate of education 1 <1 0 0
Qualification Vocational training 208 26 185 23
Professional training 59 7 46 6
Higher technical qualification 38 5 29 4
College degree 20 3 25 3
Bachelors degree 17 2 27 3
Masters degree 69 9 37 5
PhD 3 <1 6 1
Without degree 7 1 12 2
Area of occupation 1 Agriculture, farming <1 6 1
2 Production, manufacturing 88 11 26 3
3 Construction, architecture 43 5 26 3
4 Natural sciences, informatics 31 4 13 2
5 Logistics, security 49 6 22 3
6 Trading, sales, tourism 107 13 115 14
7 Accounting, law, administration 44 6 50 6
8 Health care, teaching, education 44 6 93 12
9 Humanities, social sciences, culture 15 2 20 3
0 Armed forces 3 <1 2 <1

Note: Abbreviated titles for areas of occupation in KLDB 2010 (Dengler et al., 2014)

information on the highest education, level of qualification, employment status,
area of occupation, and the number of years in this occupation were collected.

Procedure

Following the preselection, the main study was conducted in two stages. We employed
a holdout cross-validation design (Koul et al., 2018) and randomly split the main
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sample into two subsamples (1, =300, n,=500). The first was used to finalize the item
selection using EFA; the second was used to validate this selection using CFA. Sample
sizes were determined following recommendations by Guadagnoli and Velicer (1988),
prioritizing the CFA step. Scores were calculated for scales of the final item selection
alongside correlations with additional scales.

Measures

Alongside the PAW items, a selection of scales measuring related constructs was
administered. Due to budgetary constraints, we employed a selection of freely available
job and work-analysis measures: The Normative and Subjective Assessment of Work-
ing Conditions (NUSA) (Riedel et al., 2005) is a German job analysis questionnaire
with 19 items. It contains the subscales job demands, job-decision-latitude, and physi-
cal working conditions; internal consistency lay between 0.72 and 0.78. The KFZA—A
Short Questionnaire for Job Analysis (Priimper et al., 1995)—comprises 26 German
5-point Likert rating items and was used to provide data on its eleven scales vari-
ability, completeness of task, job control, social support, cooperation, qualitative work
demands, quantitative work demands, work disruptions, workplace environment, infor-
mation and participation, and benefits. These subscales are grouped into the categories
of job content, resources, stressors, and organizational culture. In the KFZA’s initial
construction, internal consistency for the scales ranged from 0.4 to 0.76; in a recent
validation, values ranged from 0.63 to 0.8 (Appel et al., 2017). The KFZA was spe-
cifically selected because it contains many subscales that cover several concepts, many
of which were used as indicators to explore convergent and discriminant validity. The
SZBAB—Subjective Satisfaction and Strain by Work and Occupation—is a short ques-
tionnaire measuring job satisfaction and strain caused by work (Weyer et al., 2014). In
total, 30 binary German items that fulfil the requirements of the Rasch-Model measure
the three subscales job satisfaction, positive company climate, and job strain; reliability
of the scales was estimated between 0.93 and 0.94. In the present study, positive com-
pany climate was omitted in the interest of reducing the length of the survey. To finish,
a subsection from the German short version of the Copenhagen Psychosocial Question-
naire was used (Niibling et al., 2006). Of the available scales in COPSOQ, quantitative
demands, emotional demands, demands for hiding emotions, surroundings, and burn-
out were used. The selected scales utilize 5-point ratings; reported internal consistency
ranged from 0.69 to 0.91.

Results

Compared to the German adult population, age group 50-64 were overrepresented,
as were holders of GCSE and GCE (German Realschule and Abitur) educations,
while secondary education and holders of no qualification degree were underrepre-
sented. In terms of occupational areas, group 6 (occupations in commercial services,
trading, sales, the hotel business, and tourism) was overrepresented in the sample.
Overall, 85% of the sample reported being employees, with the remainder being
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comprised of mostly self-employed (9%) and marginally employed individuals (4%).
These differences in distribution are likely caused by the non-probabilistic nature
of data acquisition in the market research panel. For statistical analysis, R Version
3.5.2 was used. EFA and CFA were performed using the packages psych and lavaan
(Revelle & Revelle, 2015; Rosseel et al., 2017); scripts and samples are accessible in
the accompanying Open Science Framework repository (Foster & Deardorff, 2017)
(https://osf.io/8vrf7/?view_only=43cdacef05694a3ba08d7e5ca0df9608).

Exploratory Factor Analysis

EFA was performed on sample 1, extracting seven factors (n;, =300; excellent sam-
pling adequacy, KMO=0.93 (Dziuban & Shirkey, 1974)). As Likert-scale ratings
are ordinal, weighted least-squares estimation for ordinal data (Barendse et al.,
2015) and Promax (3 =4) rotation was employed. Although parallel analysis (Horn,
1965) suggested eight factors (see electronic supplemental material Fig. 1), based
on the results gathered in the preselection study, we extracted seven factors as the
eight-factor solution resulted in factors comprising only two items. As per the rec-
ommendations outlined by Hair (2010), only items with significant loadings (abso-
lute main loading > 0.5) and no cross-loadings (absolute difference between highest
and second highest loading < 0.2 and no secondary loading > 0.3) were retained over
multiple iterations of EFA. The final selection of Parameters of Attention at Work
(PAW36) items resulted in a satisfactory solution (7 Eigenvalues>1 [1.27-12.48];
64% explained variance), with an adequate fit (RMSR=0.022, RMSEA =0.048,
Tucker-Lewis-Index =0.936, )(2300 =679.8, p<0.01). Factor correlations ranged
from 0.04 to 0.66 (M =0.36, SD=0.17), loadings are reported in Table 4, and fac-
tor correlations are reported in the electronic supplementary material. Commonali-
ties for all items were greater 0.4 (Stinchcombe, 1971) except for item 33 (“...you
have to stay focused despite boredom.” h2=0.29). Despite this suboptimal value, we
did not exclude this item from the final selection to preserve its contribution to the
factor.

The PAW36 Questionnaire

The final optimization step resulted in a questionnaire comprising 36 items,
organized into seven subscales. As was the case in pretesting, the extracted fac-
tors reflected the theoretical categories. The theoretically assumed differenti-
ation of 15 parameters was, however, not reflected in an equal number of fac-
tors. Table 4 displays the item numbers with relevant item characteristics in the
complete sample (for full item wordings of the original German items as well
as an English translation of the questionnaire, see electronic supplemental mate-
rial). Based on factor composition and the theoretical assumptions underlying the
items, the corresponding subscales were named: information, view-shift, concen-
tration, task-variety, parallelity, duration, and relocation (for details on the theo-
retical composition of the factors, see Tables 2 and 3).
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Table 4 Factor composition and loadings

Factor o/w? Para.® EFA factor loadings®
1 2 3 4 5 6 7 h?
Information .93/.93
1 S.D .88 .08 .02 .00 -.01 -.09 .01 73
2 S.D .61 —-.15 .15 12 .06 -.02 .16 71
3 S.D .76 -.07 .08 .06 .02 .07 -.03 .68
4 S.D .56 -.04 04 .07 -.04 .09 .26 .68
5 SR 94 .01 -04 -04 -04 -10 -—-.06 .67
6 SR 92 -0 -06 -.13 .00 -02 -.06 .63
7 SR 53 -.09 .07 .09 .11 13 17 .69
8 S.R .86 .03 -.02 .00 -.01 .00 -.10 .63
View-Shift .86/.85
9r LF -.06 .85 .08 .01 .03 -.06 -.01 .67
10°F LD -.09 .72 .14 .01 —.01 -03 -.06 47
11 LD .14 .61 -.21 -.04 -.03 22 .13 5
12 LD -.01 .52 -.17 12 -.05 .29 .02 .64
13 L.F 11 .59 -22 .05 -05 23 .08 72
Control .82/.82
14 cCc .10 15 .69 -.10 .09 -.08 .12 .6
15 C.C —-.01 -.01 .70 -.01 .00 -.01 .17 51
16 T C.S -05 -.01 81 .08 -.06 .11 -.11 .62
177 CS .06 -.08 .70 .03 -.16 .16 —-.12 46
Task-Variety .93/.92
18 T.D 11 17 -.03 .73 -.02 -.01 -.14 .6l
19 T.D .08 .05 .01 92 -04 -15 -.03 .77
20 T.F —-.12 -.02 —.01 .89 .04 .02 .01 73
21 T.F .09 .10 .00 77 .06 -.09 -.08 .65
22 T.F -.10 -.14 .04 91 .02 .04 .09 .8
23 TS -07 -.04 03 .76 -.02 .12 .10 .68
Parallelity .84/.84
24 P .14 —-.04 —.04 .06 54 .10 .14 .61
25 P —-.01 -.03 -.16 .06 98 -0 -.09 .83
26" P -.11 .20 .30 -.07 .56 -.08 —-.03 45
27 P .08 -.14 -14 03 87 12 -.06 .77
Relocation .857.85
28 L.F .06 .05 12 .00 .01 .65 —-.08 45
29 LD -.02 -10 .17 -.02 .01 .88 -.07 6
30 L.S -16 -03 -.03 .04 .05 .66 .08 44
31 L.S .03 .07 .02 -.11 .02 .86 -.06 .68
32 L.S .02 .18 .00 .00 -.01 .69 .07 7
Duration 5175

@ Springer



162 Trends in Psychology (2022) 30:146-171

Table 4 (continued)

Factor a/w® Para.’ EFA factor loadings®
1 2 3 4 5 6 7 h?
33 D -.03 —.13 -.19 -.03 -.05 .06 55 .29
34 D .02 -.10 .13 .08 .01 —.01 81 74
35 D .04 .16 12 .02 —.05 -.16 .87 77
36 D .05 .16 .05 -.07 -.03 -03 .73 .58

Loadings from EFA (n,=300), h? denotes the item’s commonality. Main loadings are highlighted in
boldface

Standardized Cronbach’s alpha and total McDonald’s omega calculated with the complete sample (N =
800)

®Corresponding parameters of the theoretical framework: (S.D, S.R) Stimulus Density & Relation; (T.D,
T.F, T.S) Task Distance, Frequency, & Speed; (C.S, C.C) Executive Selection & Complexity; (L.D, L.F)
Location Distance & Frequency; (D) Duration; (P) Parallelity

"Reversed item

The first subscale, information (M =5.73, SD =1.06) describes the flow of data
that needs to be processed and contains items from the task parameters stimu-
lus-density and stimulus-relation. Higher values indicate that tasks and actions
require a greater quantity of stimuli and information to be processed. Conse-
quently, increased demand for selective attention and a higher potential for stress
can be expected, as these two concepts correlate (Tams et al., 2015).

The second subscale, view-shift (M =4.63, SD =1.48), entails how often the
field of view needs to be shifted, which requires refocusing of attention. The cor-
responding items originate from the parameters spatial-shift-distance and spatial-
shift-frequency. Higher values indicate that visual-spatial attention needs to be
refocused frequently and to various locations.

The third subscale, concentration (M =4.21, SD=1.38), describes the com-
plexity and cognitive demand of tasks. Items in this subscale stem from selection
and control of the task-parameter concentration. Of note, all items of this scale
are reverse coded, causing it to be a measure of simplicity. Higher values, there-
fore, indicate that substantial executive control is required and only a few actions
are simple or repetitive. Control differs from information, in that it pertains to
qualitative demands (top-down) of tasks rather than quantitative (bottom-up).
Concentration primarily relates to executive attention and additionally encom-
passes aspects of selective and focused attention.

Task-variety (M =5.04, SD=1.38) comprises the number of different tasks and
the frequency of switching between them. This fourth subscale contains items from
the parameter task-switching; specifically, the sub-parameters task-distance and
task-speed are represented in equal parts while task-frequency contributed one of
the six items. Higher values in task-variety indicate that switching between tasks is
a substantial part of a usual workday. Selective and divided attention is associated
with task-variety, making task-variety a key subscale of workplace-related stress and
mental strain.

Parallelity (M =4.9, SD=1.37) constitutes the fifth subscale, and expresses the degree
to which tasks are performed simultaneously; higher values indicate that splitting one’s

@ Springer



Trends in Psychology (2022) 30:146-171 163

attention to focus onto several things or working on a range of tasks at a time is routinely
required. This subscale contains three items from the task-parameter of the same name
and is characteristically associated with divided, focused, and selective attention.

The sixth subscale, relocation (M=4.26, SD=1.45), contains items constructed for
location-speed, frequency, and distance, and pertains to the need to move oneself during a
task. High values indicate that moving and relocation during the task at hand are required.

The seventh subscale, duration (M =5.53, SD=1.14), represents the degree to
which tasks require prolonged attention; higher values indicate that attention has to
be maintained for extended periods. Duration plays a vital role in constituting the
demands for vigilance and sustained attention. Depending on how the dimension
Information is expressed in a task with high duration, vigilance and sustained atten-
tion are more or less associated; low scores in information point towards vigilance,
higher scores towards sustained attention.

All of the extracted subscales are comprised of items from one task parameter,
no drifting of items occurred. Although the assumed separation of some parameters
into sub-parameters did not occur, most of the parameters of the theoretical frame-
work are represented. The complete instrument in German and English, as well as a
scoring instruction, can be found in the electronic supplemental material.

Expression in the subscales can be evaluated in two ways. First, they can directly
describe an occupation. Second, they can be interpreted to determine which dimensions
of attention are required in an occupation. By using the associations between parameters
and dimensions, displayed in Table 2, a differentiated description can be generated.

Confirmatory Factor Analysis

The factorial validity of the PAW36 was tested with CFA on sample 2 (n,=500).
As neither single uni- nor multivariate normality was observable in the sample,
robust maximum-likelihood estimation was used (Beauducel & Herzberg, 2006;
Rhemtulla et al., 2012). The y*-test was significant with y%<;,=1327.69 (p <0.01),
which is to be expected as this criterion is sensitive to sample size. The determined
measures of goodness-of-fit (their robust variants) indicated acceptable fit as defined
beforehand: standardized root mean residual (SRMR =0.054); root mean square of
approximation (RMSEA=0.051 [90%CI 0.048 — 0.055]); comparative fit index
(CFI=0.921); and Tucker-Lewis index (TLI=0.913). A second-order model was
calculated to test the viability of calculating a total score; decreases in fit below
the specified thresholds indicate that determining a total score is not appropriate
(SRMR =0.082, RMSEA =0.065 [90%CI 0.062-0.068], CFI=0.896, TLI=0.881).

Internal Consistency, Scale Correlations, and Exploration of Nomological Validity

Standardized internal consistency for the subscales ranged from Cronbach’s
a=0.79 to 0.94, with a composite score of @=0.93. McDonald’s omega ranged
from w=0.75 to @=0.93, with a composite score of ®=0.96. Overall, skewness
ranged from—1.27 to 0.2 [M=-0.6, SD=0.4], and kurtosis from—1.1 to 1.52
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[M=-0.18, SD=0.81] (see Table 5 for details). Empirical scale correlations
ranged from 0.04 to 0.66 [M=0.36, SD=0.17]. Corrected item-scale correlations
ranged from 0.35 to 0.82 [M=0.69, SD=0.09] and are reported in detail in the elec-
tronic supplementary material alongside all scale correlations and corrected item-
total correlations.

Mean scores for the PAW36 subscales were correlated with the scale averages
of KFZA, NUSA, SZBAB, and COPSOQ and ranged from—0.19 to 0.58 [M=0.2,
SD=0.13] (see Table 5). Additionally, preliminary analyses of measurement invari-
ance with regards to age, gender, and occupational field indicate that no measure-
ment variance was observed (results can be found in the supplemental materials).

Table 5 Convergent and discriminant correlations

Subscale PAW36°
ot 1 VS C TV P R D
COPSOQ Quant. demands .82 .28 .19 .07 32 32 29 .29
Emot. demands .64 31 27 22 .36 35 39 23
Hide emotions .82 18 .16 .04 17 18 25 21
Total demands .81 34 27 15 37 .38 4 32
Burnout 81 2 2 .03 23 25 25 23
Environment .84 12 41 —.12 .19 23 32 2
KFZA Job control 77 11 -.04 18 .16 .1 —.01 —.06
Variablility .38 55 2 43 59 42 31 3
Completeness .59 25 .1 .04 18 15 13 18
Social support .64 .06 .01 .02 .06 .04 -.04 .05
Cooperation .58 24 .05 11 25 .26 13 17
Qualitative dem .76 28 .03 .09 23 21 24 22
Quantitative dem 77 .36 24 1 37 4 35 35
Disruptions .58 18 13 0 34 3 33 18
Environment .50 .09 18 —.1 .14 17 23 .14
Information .84 .09 —.01 .08 .14 .08 0 .04
Benefits .85 15 .03 18 2 .16 12 .09
NUSA Demand .80 38 29 24 41 43 36 .36
Decision latitude .81 .36 2 .36 34 32 22 21
Phys. cond 79 .03 5 -2 .16 13 .36 .06
SZBAB Satisfaction .89 11 .07 .19 17 13 .06 0
Demand .88 27 23 .06 31 3 33 .26

Correlations were calculated with the completesample (N = 800), absolute values > 0.07 are statistically
significant at a = .05

#Standardized Cronbach’s alpha calculated with the complete sample (N =800)

b Abbreviated PAW36 sub-scales: 1 information, VS view-shift, C concentration, TV task-variety, P paral-
lelity, R relocation, and D duration

Absolute correlations > .3 are highlighted in boldface
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Discussion

Based on multidimensional theories of attention (Cohen, 2014; Goldhammer et al.,
2007; Mahoney et al., 2010; Moosbrugger et al., 2006; Posner & Boies, 1971;
Posner & DiGirolamo, 2000; Sturm, 2009), a framework of relevant task parameters
was laid out and used for item creation. Item selection resulted in a questionnaire
comprising 36 items associated with seven dimensions of task characteristics. Given
the results of the cross-validation using EFA and CFA, the factorial validity of the
instrument can be assumed.

Overall, the findings provide evidence of the nomological validity of the PAW36;
both reasonable convergence and discrimination between constructs were observed.
In line with the initial expectations, the KFZA scales job-control, completeness,
cooperation, social-support, information, and benefits showed no substantial asso-
ciations with PAW36 subscales. Scale definitions laid out by Priimper et al. (1995)
indicate that these facets pertain to aspects related to company culture, leadership,
and social interactions within the workspace and not to the performed tasks. Observ-
ing no meaningful association with the PAW36 subscales is thus an indication of
discriminant validity. For KFZA-qualitative-demands, no meaningful associations
to PAW36 scales were observed, which contradicts previous assumptions as this
scale explicitly pertains to subjectively excessive cognitive demands in the form
of concentration, information processing, and working memory. In this instance,
associations with the PAW36 scales information, concentration, task-variety, and
parallelity would have been in line with prior expectations. The KFZA-qualitative-
demands items, however, specifically ask for demands that are perceived to be too
high, whereas the PAW36 aims to measure the general magnitude of demands. This
difference in intention may explain the lack of association in this case. Addition-
ally, no association was observed with KFZA-environment (the demands and stress
induced by environmental influences like dust and heat) and PAW36 scales concen-
tration and parallelity. Distracting environmental influences are relevant to attention,
especially in the workplace (Lavie et al., 2004; Tams et al., 2015) and an association
would have matched the expectation.

Convergence was observed between some of the PAW36 subscales and the
remaining KFZA scales. KFZA-variability (the number of different tasks and
requirements) showed meaningful associations with all PAW36 scales, except
view-shift. Especially the link to task-variety is noteworthy in this case. KFZA-
quantitative demands (the volume of work and time pressure) showed associations
with PAW36 scales information, task-variety, parallelity, relocation, and duration.
These links match the prior assumptions and indicate convergent validity.

As expected, PAW36-information and task-variety were associated with the
demand scales in NUSA and COPSOQ. While both instruments seek to measure
demands, they differ in their approach (Niibling et al., 2006; Riedel et al., 2005).
NUSA collects data on the subjective evaluation while COPSOQ assesses the fre-
quencies with which demands occur. Agreement between these two instruments
and PAW36 scales thus indicates convergence on the same construct from slightly
different perspectives.
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Assumptions for associations of PAW36 scales with SZBAB-satisfaction and
COPSOQ-burnout could not be confirmed. While small associations between
COPSOQ-burnout and PAW36-task-variety, parallelity, relocation, and dura-
tion correlations were observed, they did not exceed the defined threshold. As
the PAW36 does not specifically target burnout or job (dis)satisfaction, this result
might not be surprising. However, given the effects of fatigue and stress asso-
ciated with attention demands and the link between task characteristics and job
satisfaction described in the literature (Bakker & Demerouti, 2007; Morgeson &
Humphrey, 2006), a more pronounced association was expected.

PAW36-parallelity exhibited associations with the majority of scales of demands
from COPSOQ, KFZA, SZBAB, and NUSA, mostly matching the expectations. For
the association with KFZA-disruptions however, the observed degree of convergence
did not match the expectations. PAW36-duration showed substantial correlations
with demand scales from all four instruments. Both PAW36-parallelity and dura-
tion thus appear as relevant aspects of demands which indicates convergent validity.
Expectations for PAW36-control were only partly confirmed; KFZA-variability and
NUSA-decision latitude showed relevant associations, whereas no link to burnout
and qualitative demands was observed. PAW36-view-shifting showed expected cor-
relations with COPSOQ-environment and NUSA-physical-condition; the correlation
with NUSA-demand did manifest, but not to the assumed degree.

The underlying framework of originally determined task parameters was largely
reflected in the scales of the PAW36. This observation supports the validity of
the parameter framework and indicates that the measure represents it adequately.
Of note, the assumed content validity of the initial item pool does not necessar-
ily extend to the final item selection. Some of the aspects that were laid out in the
framework of task parameters are not represented in the final instrument. For exam-
ple, the aspect of circumstances, capturing influences outside a given task that may
modulate the demand, did not transition to the final instrument. Likely, this is a
result of respondents assessing the demands of tasks somewhat holistically, instead
of differentiating task demands from circumstances. Consequently, the final item
selection cannot be assumed to be content valid from a theoretical perspective. We
assume the item selection represents those aspects that are content valid from an
empirical perspective.

In summary, the PAW36 scales are associated with many aspects of demands
overall. Nevertheless, the scales exhibit differentiated patterns of association that
indicate each is a relevant contributor to the profile of attention demands. We, there-
fore, conclude that the construction of the PAW36 was successful; the resulting
scores of the seven subscales can be used to describe an occupation’s pattern param-
eters. The pattern can then be used to infer which dimensions of attention are pre-
dominantly required in an occupation. We believe that the described complications
in creating items we initially encountered resulted in a beneficial outcome. Describ-
ing an occupation’s attentional demands by detailing the parameters of said demands
is much more tangible than using dimensions of attention exclusively. Additionally,
a dimensional assessment can be derived from the parameters. Such information can
be used in multiple ways such as job design, job description, optimizing and assess-
ing PJ-Fit, burnout prevention, and research.
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Contribution

The present article provides two crucial contributions. The primary contribution is the
job analysis tool that can be used in practice and research applications. It not only pro-
vides information on attentional demands for inclusion in general job profiles nomo-
thetic but also enables an assessment of an individual’s perception of a job idiographic.
The measure is short yet reliable and therefore economical and thus extends the range
of available job analysis tools. Its general utility can aid in determining and optimizing
PJ-fit across a wide range of occupations and fields (Kristof-Brown et al., 2005). The
PAW?36 provides an approach to job analysis that cannot be fulfilled by any other simi-
lar tool in the field. Specifically highlighting attention as a mental domain (Edwards
et al., 1991) and its decomposed determinants in the workplace can aid substantially
in assessing and optimizing PJ-fit. Besides these practical implications, we believe that
the selection of parameters constitutes the second relevant contribution. It provides a
novel perspective on demands on attention and extends the perspective on vigilance
by Masoudian and Razavi (2018) to attention in general. It allows a pragmatic and
theory-driven approach that integrates well with multidimensional theories of atten-
tion. The questionnaire can easily be applied and answers the need for a decomposed
and theory-driven perspective on attention (Morgeson et al., 2016).

Limitations

The selection of measures used to explore nomological validity in this study is an
issue for improvement. Future applications should employ commonly used job anal-
ysis instruments—e.g., F-JAS (Caughron et al., 2012)—to assess the relationships
that could only be explored thus far. Out of the initially constructed framework of
parameters, some were not represented in the final questionnaire scales. On the one
hand, this indicates that the excluded aspects were not as relevant, while on the other
hand, it indicates that aspects that were deemed to be relevant from a theoretical
perspective are not measured. Furthermore, no evaluation of criterion or prognos-
tic validity of the final scales was performed; such deliberations are, however, vital
from an application standpoint. Assessing PAW36 scores in the context of external
criteria such as individual cognitive performance, and outcome variables associated
with attention demands should be addressed. An individual’s perception of their
workplace and quantitative job performance should be of interest in this regard.

Conclusions

The present paper describes the construction of a novel job analysis questionnaire.
We followed the usual design criteria throughout and conducted our study steps
in line with current scientific state-of-the-art principles (i.e., the study is prereg-
istered, theory-based, and hypothesis-driven, where possible). The central idea of
strict adherence to the pertinent theoretical basement was continuously considered
and maintained throughout the whole questionnaire construction process (please see
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Fig. 1 for an overview of the several steps taken). The final factor structure broadly
reflects the initial parameters and represents those aspects of the theoretical frame-
work that have shown empirical relevance. Therefore, the measure can provide com-
prehensive information on the composition of relevant attentional demands at work.
Future research is needed to strengthen the first empirical evidence presented here,
but our findings support the notion of PAW36 being a reliable and valid measure of
attentional demands in the workplace.
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