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Abstract: Optimizing selection processes is a multilayer beneficial achievement. Moreover, task-switching is a commonly required ability in a
variety of jobs (e.g., programmers). The present study aims to develop a rapid task-switching assessment for the Portuguese-speaking
population that integrates verbal content with nonverbal components. One hundred and sixty-four participants answered the task-switching
test, and 78 of those were evaluated in terms of their overall job performance in 2020, 2021, and 2022 by their managers. Fifteen itemswere kept
in the final version of the tool, across three tasks. Statistical analyses showed there was positive evidence for the acceptable psychometric
properties of the assessment tool and how the task-switching performance of the test correlated to job performance.
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Multitasking has become increasingly required of
workers (Appelbaum et al., 2008; Morgan et al., 2013;
Russ & Crews, 2014), with software developers being a
prime example (Vasilescu et al., 2016). The need to
multitask increased across a variety of jobs and occu-
pations, particularly in knowledge-intensive business
services (Suija-Markova et al., 2020) where ICT skills
and resources are more prominent (Carrier et al., 2015;
Crews & Russ, 2020). The aim of this present study was
to develop a task-switching test for the Portuguese-
speaking population. In this current study, following
Ziegler’s (2014) ABC of test construction and subsequent
work developed by Ziegler (2020) about how a paper
should be structured, we explain that the construct being
measured is task-switching and the theories behind it.
Then, we explain that HR selection processes are the
intended uses of the measurement. Finally, in line with
the aims of this paper, we developed a task-switching
construct specific to the target Portuguese-speaking
population. Evidence of structural and convergent val-
idity will be provided in accordance with the guidance
provided by Ziegler (2020).

This test integrates verbal content with nonverbal tasks.
This approach, when developed or adapted to other native
languages, may provide a good alternative to other non-
cultural bias assessment tools if it includes simple, familiar
words of low complexity in the language of the person
being assessed (e.g., Portuguese). Beyond the need to
avoid andminimize bias, it is important to consider a more
comprehensive assessment tool for rapid task-switching
skills. Assessment tools combining verbal and nonverbal
tasks have been developed specifically for ICT staff;
however, none of the verbal tasks have been widely
adapted for use in languages other than English.

Cattell (1940), Groth-Marnat (2003), Rock and Price
(2019), and Aghvinian et al. (2021) explain how an IQ
score may not correlate to intelligence due to unaccounted
cultural biases. For example, if a low score is obtained by a
participant with a cultural background different from the
one in which the IQ test was developed, conclusions drawn
regarding their intelligence level may be unfounded and/or
misinterpreted. These authors’ findings illustrate the
complexity of constructing assessment tools and that for
results to be successfully captured, a variety of items should
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be adapted to account for cultural factors and linguistic
diversity.
Given the culture-fair test model that considers the

existence of two broad group factors corresponding to
verbal-educational and practical-mechanical and spatial
and visual aptitudes (e.g., Vernon, 1964), we believe that
the addition of verbal content to such tests provides an
interesting approach for psychological assessment.

Task-Switching

Multitasking is an ability required of certain occupations
and professions (Vasilescu et al., 2016). Information and
communication technology (ICT) professionals are com-
monly under pressure to perform multiple tasks, like
conceptualizing, building, reviewing, testing, retesting,
and launching products, and all of this under time con-
straints. These can be executed in a parallel (at the same
time) or serial (sequential) way (Fischer & Plessow, 2015).
Current multitasking research focuses on dual-task

performance and task-switching performance (Lee &
Taatgen, 2002; Oswald et al., 2017; Pashler, 2000). The
current article focuses on the latter. “The stimuli pre-
sented in task-switching situations afford not only the
currently relevant task but also the other task(s)” (Strobach
et al., 2018, p. 3), which involves two (or more) different
tasks being performed sequentially (Kock et al., 2018)
occurring in a predictable or unpredictable sequence,
without temporal overlap (Kiesel et al., 2010).
From the nomological perspective, we conceptualize the

construct of task switching as a complex multivariate di-
mension associated with the Cattell–Horn–Carroll (CHC)
model of intelligence (W. J. Schneider & McGrew, 2012).
This model of intelligence comprises 16 broad cognitive
abilities measuring reasoning (Gf), acquired knowledge
(Gc, Gkn,, Gq, Grw), memory and efficiency (Gsm, Glr),
sensory (Gc, Ga, Go, Gh), motor (Gp, Gk), and speed and
efficiency (Gs, Gt, Gps), which are subsumed by over 80
narrow abilities.
Drawing on this model of intelligence, we aim to de-

velop a task-switching task that evaluates several cognitive
domains from the CHCmodel of intelligence. Specifically,
a complex task that integrates a knowledge/vocabulary
(Gc) test, a numerical reasoning (Gq) test, a visual per-
ception (Ga) test, a velocimeter test to evaluate processing
speed (Gs), and finally the measurement of supervision
and coordination ability associated with working memory
processing (Gsm), as suggested by Oberauer et al. (2003).
The ability to do so requires high-level cognitive pro-

cessing (D. W. Schneider & Logan, 2009). Some re-
searchers believe the switching cost associated with task
switching to be due to the reconfiguring of the cognitive

system to allocate resources to solve different tasks rapidly
(Aagaard, 2019; Rogers & Monsell, 1995), but other re-
searchers claim that after a task has been performed, the
cognitive activation persists over time, which facilitates
responding when the same task is repeated (Gilbert &
Shallice, 2002). Liefooghe et al. (2010) found that there
is less persisting activation in voluntary task-switching
(i.e., random sequences of tasks are selected) than in
task-switching procedures in which task sequences are
indicated externally (i.e., with instructions). So, with in-
structions, task-switching costs decrease.

Job Performance

Employees of knowledge-intensive business services are
commonly engaged in multitasking activities in their
workplaces, reporting up to nine tasks per day and multiple
interruptions caused by external and internal factors (Suija-
Markova et al., 2020). The link between multitasking and
productivity is context dependent because some jobs re-
quire more multitasking and/or are more interrupt-driven
than others (Bannister & Remenyi, 2009).
Ophir et al. (2009) found that heavy media multitaskers

weremore susceptible to interference from irrelevant stimuli,
i.e., they showed reduced ability to filter out, which made
them perform worse on a test of task-switching ability.
Moreover, Kohl et al. (2020) found that some developers
associated multitasking behavior with losing focus, anxiety,
procrastination, decreased code quality, and decreased
productivity (in proportion to the quantity of context
switching). Accordingly, Suija-Markova et al. (2020) affirmed
that employeeswhomultitask intensively report experiencing
mental and physical tiredness, and those who work longer
hours dislike multitasking and report lower well-being.
Therefore, besides the obvious need to design and

implement protocols that prevent burnout, exhaustion,
and diminished well-being, as well as control systems that
verify code quality, it is also necessary to ensure that
selection processes take into account a candidate’s pre-
disposition to manage stressful situations and yet be able
to rapidly switch between and manage different tasks.

A Test for the Portuguese Population

The present study developed a task-switching assessment,
included in Neotalent’s Digital Talent Ecosystem (DTE;
LISBOA-01-0247-FEDER-045216), which aims to set up an
integrated web platform to digitize the talent market and the
interaction between its various stakeholders, such as can-
didates, professionals (i.e., the talents), consumers, suppliers,
andmanagers. TheDTE is an information systemcomprising
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five modules: talent assessment, talent recommendation,
team recommendation, career recommendation, and career
logbook. The talent assessment module is equipped with a
battery of tests, one of which is the rapid task-switching test.

This test, in the form of a computerized game, requires
the simultaneous performance of four unrelated hard skills
tasks. Action video games can increase a person’s ability to
take on additional tasks by increasing attentional capacity,
i.e., enhancing performance on secondary tasks without
interfering with the primary tasks (Chiappe et al., 2013).

The developed test follows a computerized adaptive test
(CAT) format. The CAT is a computer-administered test
that tailors test questions to each candidate’s skill level (Van
der Linden & Glas, 2000). The individual’s proficiency,
i.e., latent trait or the individual’s skill in a knowledge area,
is estimated during the administration of the test, and only
items that efficiently measure the candidate’s proficiency
are selected. Because each item presented to the candidate
is tailored to their specific aptitude, no item administered in
the test is irrelevant. Fewer items are required than in a
traditional test format for the same level of precision (Van
der Linden & Glas, 2000).

Participants had to solve visual perception items (Ga),
word knowledge/vocabulary items (Gc), numerical rea-
soning items (Gq), and mental speed items (Gs). Inspiration
was drawn from SynWin (Hambrick et al., 2010), Control
Tower (Redick et al., 2016), and Air Traffic Control Lab
(Fothergill et al., 2009). The tasks appear on the screen in a
nonpredictable sequence (Rogers & Monsell, 1995).

Themix of tasks has verbal and nonverbal cues specifically
adapted for the Portuguese population. The verbal compo-
nents of the tasks include not just the linguistic aptitude-
related items but the instructions to complete the tasks
themselves. It should be noted that inappropriate content,
improper standardization samples, and inequitable social
consequences, as pointed out by Reynolds (1998), are fre-
quent problems that contribute to linguistically biased results.

According to Van de Vijver and Tanzer (2004), the
variety of problems regarding this issue can be divided into
three categories: construct, method, and item bias. “The
use of a test in a new linguistic culture requires that it be
redeveloped from the start” (p. 105). This is because it
requires accommodations to structural differences or
distinct meanings that, if not met, lead to unreliable as-
sessments (Reynolds & Suzuki, 2012). Van de Vijver and
Tanzer (2004) advise the use of bilingual or language-
proficient experts to translate the items from one language
to another. They further suggest eliminating examiner bias
by making the test computerized, that there be detailed
example-like instructions for items be included, and
psychometric methods of item bias detection.

It is important to add that everyone can register, have
access to the test, and answer the items (https://dte-talent.

neotalent.pt). The test, however, belongs to Neotalent. Its
usage for scientific or business purposes requires a formal
request to Neotalent (https://www.neotalent.pt/).

Method

The study was registered in the Center for Open Science
(https://doi.org/10.17605/OSF.IO/N8YSM, preregistra-
tion: https://osf.io/2xjf6, databases: https://osf.io/
uyw64/). The DTE was made available in January 2021,
with 164 answers collected until February 2022.

Sample

Lakens (2022) discusses six approaches to justify the sample
size in a quantitative empirical study. One approach is based
on collecting data froman entire population. Since the target
population was Neotalent’s ICT workers, we can affirm we
collected data from almost their entire population. Another
approach discussed by Lakens (2022) is choosing a sample
size based on resource constraints, which is also applicable
to the present project. Lastly, we also performed an a priori
power analysis (Lakens, 2022), using https://www.
danielsoper.com/statcalc/calculator.aspx?id=89, obtaining
a recommended minimum sample size of 100.

All participants (N = 164) were IT workers or graduates,
the large majority being developers, analysts, or consul-
tants. The mean age of the sample is 38 years (SD = 9.7).
Nationality was not important if participants were IT
workers and able to communicate in Portuguese. Although
participation was open to anyone who met the inclusion
criteria, most were working for, or in the process of, being
selected to work for Neotalent.

The current rapid task-switching is not exclusive to ICT
workers, but due to (1) the increased need to recruit and
retain these individuals (Bresnahan, 2002; Dzyubenko,
2021; Lockwood, 2006), (2) the difficulty task managers
and recruiters face when trying to do so (Naqvi & Bashir,
2015), (3) the need to optimize selection processes and
human resource allocation in ICT companies (J. Wright &
Atkinson, 2019), and (4) the fact that task-switching is a
required trait to perform ICT tasks (Vasilescu et al., 2016),
the sample criteria included the specific requirement that
participants were ICT workers.

Measures

Regarding the task-switching ability, to avoid undesirable
effects, once participants had started the rapid task-switching
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test, they had to complete it in one go; in other words, they
could not start, stop, and restart the task. However, the
participants were advised not to answer the tests in the
battery consecutively. The instructions for the test were in
Portuguese, included examples, and provided information
on the increasing difficulty of the tasks’ sequence.
The test has five levels of increasing difficulty across all

four subtasks, which appear on the screen, divided into
four parts (Figure 1). In the top left-hand corner are the
word knowledge/vocabulary items (Gc), i.e., solve a word
puzzle in which the participant is given a set of letters that
they must arrange into a word that contains all the letters.
The first level starts with four letters, and one is added per
level, ending with eight in the fifth and final levels. In the
top right-hand corner are the numerical reasoning items
(Gq), i.e., solve mathematical equations which at the lower
levels consist of adding and subtracting and at the higher
levels of multiplication and division. In the bottom right-
hand corner are the solve visual perception items (Ga),
i.e., solve four-piece puzzles. The image becomes pro-
gressively more complex (the first level has an almost
symmetrical image whereas the other levels do not).
Lastly, in the bottom left-hand corner are themental speed
items (Gs), i.e., a velocimeter that requires the participant
to control its speed. The velocimeter becomes more un-
stable, changing velocities more often, as the levels get
progressively more difficult.
The subtask levels advance as each participant com-

pletes the previous one. An inability to complete a level of
any subtask within the time constraint or an inability to
control the velocimeter would end the exercise. Partici-
pants receive one point for each correct answer. The task
ends when the participant shows an inability to control and

stabilize the velocimeter or when two consecutive wrong
answers are made in the same task.
Furthermore, the participants who were working for Ne-

otalent, and not just candidates, were evaluated regarding
their job performance in 2020, 2021, and/or 2022 (depending
on when they were hired). From the 164 participants who
completed the task-switching assessment tool, 78 participants
were evaluated regarding their job performance.
This evaluation was performed by Neotalent’s HRM

department. There were three types of evaluation: SKIN,
HCM, and NOVA. SKIN is scored as 3 = outstanding
(highest rating), 2 = well-done (medium rating), and 3 =
great (lowest rating). HCM is scored as 1 = A (highest
rating), 2 = B (medium rating), and 3 = C (lowest rating).
NOVA is a numerical scale, in which the average score
changes every year according to the evaluation scores
assigned; to attribute the same method of ratings of 1
(highest rating), 2 (medium rating), and 3 (lowest rating), we
converted the NOVA scored to Z-scores, and those who
had below �1 SD were assigned a 3, those who had
between�1 and 1 SDwere assigned a 2, and those who had
above +1 SD were assigned a 1.

Procedure

Previous authorization was sought from Neotalent to start
the data collection. An ethics review board from ISCTE
Instituto Universitário de Lisboa and Instituto Pedro
Nunes approved the conduct and design of the study
before it was implemented. All the participants signed an
individual consent form that outlined a general description
of the study, its title and aim, and their participation. Also
outlined were any potential risks and benefits.
Van de Vijver and Tanzer’s (2004) and Reynold’s (1999)

strategies to minimize biases and the indications for scale
development such as the ones provided by Edelen et al
(2007), Ferreira et al (2012), and Yang and Kao (2014)
were followed. In all, the authors took into account po-
tential construct bias (e.g., incomplete or partial coverage
of relevant theoretical aspects of the construct), method
bias (e.g., ambiguous instructions, communication, and
familiarity with the items), and item bias (e.g., ambiguous
items and cultural specificities). Furthermore, the psy-
chometric properties of the rapid task-switching measure
were evaluated, considering the classical test theory and
the adoption of exploratory factorial analysis with factor
(Ferrando & Lorenzo-Seva, 2017) and the Item Response
Theory with WINSTEPS software (Linacre, 2005).
The hot-deck multiple imputation method was used to

handle missing values in the exploratory factor analysis
(Lorenzo-Seva & Van Ginkel, 2016). Unrestricted factor
analysis was conducted with robust unweighted least

Figure 1. Example of a level of the rapid task-switching test.
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squares and robust promin rotation (Lorenzo-Seva & Fer-
rando, 2019). Optimal implementation of parallel analysis
(PA) was the procedure used to determine the number of
dimensions (Timmerman & Lorenzo-Seva, 2011).

The item response theory with Rasch measurements
was used to assess unidimensionality by using item and
person fit values. According to Linacre (2002), outfit
values between 0.5 and 1.5 suggest that the measure is
productive for measurement. Values between 1.5 and 2
and below 0.5 mean that the item is less productive for
measurement but cannot be degraded for construction.
Values higher than 2.0 would show a severe misfit and
would distort or degrade the measurement system.
Linacre (2002) mentions that this misfit may be caused by
only one or two observations.

The overall score obtained from solving the task-
switching test was correlated with the job performance
(i.e., supervisory rating) using Spearman’s ρ because the
sample did not follow a normal distribution.

Results

Before construct validity analyses, we followed the pro-
cedures of item development as suggested by Ziegler
(2020). Accordingly, we developed a nomological net-
work to represent the constructs of interest in the study

(i.e., task switching considering verbal and nonverbal
contents). The items were developed by two experts in the
cognitive psychology and psychometric domains who took
into account the recent advances around the construct
(e.g., Lee & Taatgen, 2002; Kiesel et al., 2010; Kock et al.,
2018; Oswald et al., 2017; Pashler, 2000; Strobach et al.,
2018). After the initial item development phase, 15 items
were considered for the next step. Then, items were
submitted to five experts in the psychological assessment
and cognitive psychology domains (Mage = 40.4 years) to
assess the appropriateness of the items, clarity of in-
structions, and suitability of the items for the purpose of
selecting people. A scale of 1 to 3 was used (1 = highest
rating, 2 = medium rating, 3 = lowest rating), and conse-
quently all the items were rated as being appropriate,
suggesting content validity.

To measure construct validity, the Bartlett’s sphericity
test used to check whether there was an underlying
structure for data revealed a value of 1,297.3 (df = 105; p <
.01). Additionally, the Kaiser–Meyer–Olkin (KMO) was
.900 and the bootstrap 95% confidence interval was KMO
(.838; .906), which together suggest very good sample
adequacy.

The retention criteria (PA based on the minimum rank
factor analysis) suggested one factor with 45.95% ex-
plained variance, as seen in Table 1. However, for item 1,
the loading was only .259 with a measure of sampling
adequacy (MSA) below .500 due to a bootstrap 95%

Table 1. Factor loadings and person correlations

Variable Task-switching factor (loadings) 1 2 3 4 5 6 7 8 9 10 11 12 13 14

WORDS 1 .259 —

WORDS 2 .669 .367 —

WORDS 3 .804 .238 .717 —

WORDS 4 .755 .153 .539 .693 —

WORDS 5 .338 .038 .260 .325 .364 —

MATH 1 .431 .049 .268 .213 .235 .143 —

MATH 2 .816 .247 .598 .659 .569 .258 .503 —

MATH 3 .899 .183 .557 .706 .697 .318 .354 .695 —

MATH 4 .839 .257 .509 .622 .665 .238 .340 .627 .830 —

MATH 5 .725 .151 .398 .551 .551 .307 .361 .554 .649 .757 —

PUZZLE 1 .489 .040 .275 .326 .311 .069 .369 .413 .459 .388 .288 —

PUZZLE 2 .543 .122 .312 .442 .320 .154 .326 .428 .460 .383 .399 .402 —

PUZZLE 3 .646 .194 .417 .473 .474 .115 .306 .597 .624 .516 .386 .381 .394 —

PUZZLE 4 .569 .115 .344 .422 .429 .227 .225 .462 .526 .489 .427 .333 .389 .304 —

PUZZLE 5 .646 .143 .377 .526 .487 .169 .223 .524 .566 .539 .514 .327 .389 .479 .367

Eigenvalue 6.892

% of variance 45.95%

EAP reliability .944

Note. EAP = expected a posteriori.
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confidence interval (.408; .881). Hence, it is suggested that
since item 1 (WORDS 1) apparently does not measure the
same domain as the remaining items in the pool, it should
be removed (Lorenzo-Seva & Ferrando, 2021).
Nonetheless, robust goodness of fit statistics after Lo-

sefer correction (Lorenzo-Seva & Ferrando, 2023) shows a
fair root-mean-square error of approximation (RMSEA) of
.064 and a bootstrap 95% confidence interval between
.063 and .073. Regarding good RMSEA values, “a cut-off
value close to .06 (Hu&Bentler, 1999) or a stringent upper
limit of .07 (Steiger, 2007) seems to be the general con-
sensus amongst authorities in this area.” (Hooper et al.,
2008, p. 54).

Multivariate Construct Validity

To test a possiblemultivariate construct measuringWords,
Math, and Puzzles as independent constructs, a confir-
matory factorial analysis (CFA) using AMOS 27.0 was
conducted with unweighted least squares estimates. The
CFA is a multivariate statistic that allows to estimate the
internal structure of latent variables, verifying howwell the
hypothesized model represents the number of constructs
in the statistical analysis. Moreover, despite the adoption
of previous exploratory factor analysis (EFA) to test the
internal structure of the measure, CFA is recommended to

verify the alternative dimensionality of instruments within
the same sample (Lance & Vandenberg, 2002). The lit-
erature suggests two broad groups of factors with verbal and
nonverbal dimensions (Vernon, 1964). Moreover, task
switching is a complex multivariate dimension (W.
J. Schneider & McGrew, 2012). Therefore, models consid-
ering three independent and covariate latent variables
(i.e., Words, Math, and Puzzle) were considered. Results
suggest that the data did not fit the hypothesized inde-
pendent model (χ2 = 108.767, RMR = .075, SRMR = .325,
GFI = .342). As expected, and in line with the previous EFA,
the covariate model suggests good fit values (χ2 = 1.987,
RMR = .010, SRMR = .0499, GFI = .991).

Item Response Theory

Table 2 shows the person and item summary statistics for
the rapid task-switching game. The findings reveal that the
infit and outfit mean per person and item are adjusted to,
or close to, one (a perfect fit). The average measure per
person reveals proximity with Rasch measures for items,
which suggests an adjustment between item difficulty and
subject performance. We have two items: Words 1 and
Puzzle 1 with an outfit above the corrected critical range, as
well as item Puzzle 2 with an infit above the corrected
critical range (INFIT = 1.61).

Table 2. Person and item summaries Rasch measurements

Items Level of difficulty Infit (MNSQ) Outfit (MNSQ) Proportion of correct answers (%)

WORDS 5 3.70 1.21 1.51 12.65

WORDS 4 �.71 .93 .78 42.77

WORDS 3 �.70 .75 .48 57.83

WORDS 2 �1.74 .93 .68 68.67

WORDS 1 �4.59 1.00 3.99 92.77

PUZZLE 5 1.73 .97 .75 31.52

PUZZLE 4 2.18 .99 .76 26.51

PUZZLE 3 .76 1.19 1.14 42.17

PUZZLE 2 .32 1.61 1.34 46.99

PUZZLE 1 �2.15 1.24 4.50 72.89

MATH 5 1.52 .78 .44 33.73

MATH 4 .49 .66 .40 45.18

MATH 3 .15 .49 .28 48.80

MATH 2 �.13 .71 .44 51.81

MATH 1 �2.27 1.50 1.75 74.10

Mean .00 1.00 1.28 49.91

SD 1.99 .30 1.24

Max. 3.70 1.61 4.50 92.77

Min. �4.59 .49 .28 12.65

Note. MNSQ = mean-square standardized. SD = standard deviation.
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The difficulty estimates for rapid task-switching range
from�4.59 (WORDS 1) to 3.70 (WORDS 5), with WORDS
1 representing the easiest item and WORDS 5 the hardest.
We also adopted person separation reliability (PSR) and
item separation reliability (ISR) procedures as reliability
indicators derived fromRaschmeasures. The PSR refers to
the proportion of the sample variance that is not explained
by the measure error. The ISR corresponds to the item
percentage of the item variance that is not explained by the
measure error (Smith, 2001).

Findings suggest high scores of PSR (0.85) and ISR
(0.98) and a Cronbach’s coefficient α of .91. The estimated
reliability for the EAP distribution was 0.94. Figure 2
shows that items MATH 1 and PUZZLE 1 had quite
similar levels of difficulty (difficulty of�2.27 log and�2.15
log, respectively). The same occurs for items PUZZLE 3
and WORDS 4 (difficulty of 0.76 log and 0.71 log,
respectively).

Fifteen items were kept in the final tool (five per
subtask). At the end of the exercise, a total score re-
garding participants’ overall performance from 0 to 100

was calculated. The mean score was 53.72 (SD = 28.21,
Mo = 80.00), following a non-normal distribution
(kurt = �1.51, skew = �.001). Each individual subtask
comprises five levels, with each coded as 0 when not
completed or 1 when completed. This allowed the
elaboration of a summed score for each subtask, varying
between 0 and 5. With regard to the way in which par-
ticipants performed on the subtasks, the mean of the
summed scores of the subtask Math was 2.520 (SD =
1.967, kurt = �1.612, skew = .058), the mean of the
subtask Words was 2.750 (SD = 1.528, kurt = �1.226,
skew = �.228), and the mean of the subtask Puzzle was
2.180 (SD = 1.681, kurt = �1.285, skew = .108).

Predictive Validity

Almost half the sample (47.56%) was evaluated in terms of
their job performance. Spearman’s rank correlation was
computed to assess the relationship between job perfor-
mance and task-switching ability. There was a positive and
significant correlation between the two variables (r(76) =
.23, p = .039).

Discussion

Task-switching ability is required of some people with
more demanding jobs (Vasilescu et al., 2016), like ICT
staff. Current multitasking research focuses on task-
switching performance (Lee & Taatgen, 2002; Oswald
et al., 2017; Pashler, 2000), as does the current article.
The present study, therefore, aimed to develop a rapid
task-switching assessment for Portuguese-speaking
communities.

Verbal components in culture-fair tests are required,
making it necessary to consider and incorporate them
when developing a psychological assessment tool. Thus,
taking these into considerationmaymean that participants
will react better to the selection tool (Balcerak &Woźniak,
2021), which is beneficial not just to the candidate but also
to the employer (J. Wright & Atkinson, 2019). This article
seeks to address a very significant gap in the field of
psychological assessment in Portuguese-speaking coun-
tries. Essentially, the existence of few computerized tests
adapted to the new reality of human resources digital
transformation (Brock & Buckley, 2013; Srivastava &
Agarwal, 2012). On the other hand, companies are in-
creasingly looking for tests with high predictive ability of
performance and that can be applied quickly. Embodied in
the CHC model of intelligence (W. J. Schneider &
McGrew, 2012), task-switching seems to encompass

Figure 2. Person–item map for the rapid task-switching test.
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several facets of human cognition into a single general
factor, which could multiply the predictive value of cog-
nitive skills if evaluated alone.
A sample (N = 164) was shown to be adequate. The one-

factor structure observed, with 45.95% explained variance,
suggests that although the subtasks used to assess overall
rapid task-switching differed in their demands, a coherent
construct specific to task-switching ability was identified.
This corroborates the fact that rapid task-switching ability is
a construct composed of verbal and nonverbal components.
Moreover, the construct shows the variety and complex
nature of the possible tasks and distractions that people can
be exposed to, which they need to be able to handle to
multitask. Cronbach’s α of .91 showed excellent internal
consistency reliability (Cronbach, 1951). Streiner (2003)
sets the maximum value for this coefficient at .90. “If
α is too high it may suggest that some items are redundant
as they are testing the same question but in a different
guise” (Tavakol & Dennick, 2011, p. 54).
Our findings reveal a perfect fit and an adjustment

between item difficulty and subject performance. The item
Puzzle 2 has an infit above the corrected critical range,
presupposing its poor performance with regard to the
people it is targeted at (B. D. Wright & Linacre, 1998;
Institute for Objective Measurement, n.d.). Such a result
may suggest the need to iterate Puzzle 2 to better match it
to Portuguese-speaking IT workers. Nevertheless, a larger
sample size that includes people from other companies
may provide further insight into the performance of this
item. No issues were detected regarding the size of our
sample.
Furthermore, the items Words 1 and Puzzle 1 have an

outfit above the corrected critical range, suggesting a
misfit (B. D. Wright & Linacre, 1998). Wilson (2005) and
Prieto and Delgado (2007) indicate that the outfit is very
sensitive to extreme responses or values. Such a result may
suggest participants’ lack of attention, dedication/interest,
or understanding of the exercise, causing them to make
errors and produce unexpected answers. When revising
these items, it would also be useful to check whether their
verbal content is suited to the target population.
This is the first construction and validation study of a

computerized rapid task-switching test; new investigations
with other samples should continue in light of the results
presented here. It is also relevant to mention the corre-
lation between task-switching performance and job per-
formance was positive and significant, which further
shows the utility of such a test.
Answering the task-switching test took no more than

10 min per participant, but there was no control over how
participants chose to tackle the exercises included in the
DTE, which could take up to an hour to complete in one go.
Time-consuming tests are not beneficial for the

participants’ performance (Burchell & Marsh, 1992;
Donnellan et al., 2006; Fowler & Fowler, 1995), which
could lead to poor sample compliance and biased data
collection (McKnight et al., 2007; Moore et al., 2002).
Further work is needed on how applicants from different

countries, including Portugal, react to preferences for
certain selection tools. Anderson and Witvliet (2008)
found “high levels of similarity between applicant reac-
tions across studies covering countries as culturally diverse
as the Netherlands, the United States, France, Spain,
Portugal, and Singapore” (p. 9). Balcerak and Woźniak
(2021) found candidates’ reactions to traditional and ICT-
based (including gaming-styled tools) selection tools dif-
fered, with the perceived fairness of the assessment results
being lower for the latter than the former. Perceptions of
procedural justice have an impact on the applicants’
perceptions of selection methods and influence organi-
zational attractiveness (Folger et al., 2022). These results
should be interpreted considering the different social and
psychological variables that characterize candidates
(Balcerak & Woźniak, 2021).

Study Limitations and Suggestions for
Future Studies

We advise that a larger sample be used in future studies
when correlating job performance and task-switching
ability. Although no sample size issues were detected,
the correlation is based on a relatively small sample size
and, thus, might lead to results that require further con-
firmation to ensure more accurate conclusions (e.g.,
Schönbrodt & Perugini, 2013). As suggested by Schönbrodt
and Perugini (2013), in research contexts of convergent
validity, expected correlations can be greater. Therefore,
other criterion measures of job knowledge, or ratings from
peers and direct supervisors combined (instead of relying
on third-party ratings alone), should be considered in
further studies.
Moreover, due to the technical specificities of the in-

strument (i.e., the subtests end if participants are unable to
control the velocimeter), it becomes difficult to extrapolate
this instrument beyond its use in a computerized context.
However, we believe that some features of the tasks may
be relevant to generate discussion of the importance of
these tasks to assess the construct task-switching even in
nontechnological contexts involving distractors other than
the velocimeter adopted in this instrument.
Finally, in the present study, nationality was not an

inclusion criterion if participants were able to communi-
cate in Portuguese. Future studies should expand the
sample to include other Portuguese-speaking populations,
such as Brazil, Angola, and Mozambique.
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Conclusion

The present study is a promising first step toward devel-
oping a Portuguese-speaking tool to assess ICT workers’
task-switching ability. Statistical analyses showed evi-
dence for the acceptable psychometric properties of the
assessment tool.
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