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Abstract

Perceptual inhibition is the executive process that
contributes to selective attention by attenuating or reducing
the interference effect generated as a result of distracting
stimuli present in the environment. Due to the COVID-19
pandemic and other factors, it has been shown that there is
a need for tools designed and validated in our environment
that enable the assessment in non-face-to-face contexts. For
this reason, this study aimed to provide empirical evidence
of the internal validity and reliability of a Computerized
Conjunction Visual Search (CVS) task. For this purpose, 97
adults aged between 30 and 35 (M =32.21; SD=1.73; 75%
females) were assessed under a remote-synchronic admin-
istration. The results obtained showed adequate reliability
and validity, and that the test respects the postulates of the
visual search paradigm on which it is based and that its re-
mote administration form is comfortable for users.

Keywords: perceptual inhibition, internal validity, reliabil-
ity, remote administration, conjunction visual search

Resumen

La inhibicion perceptual es el proceso ejecutivo que
contribuye a la atencion selectiva atenuando o disminuyen-
do el efecto de interferencia que generan los estimulos dis-
tractores presentes en el ambiente. Debido a la pandemia
COVID-19 y a otros factores, se ha puesto de manifiesto la
necesidad de contar con herramientas disefiadas y validadas
en nuestro medio que permitan la evaluacion en contextos
no presenciales. Por este motivo, el objetivo de este trabajo
fue obtener evidencias empiricas de validez interna y con-
fiabilidad de una tarea informatizada de Busqueda Visual
Conjunta (BVC). Para ello, se realizé una evaluacion a 97
personas adultas de entre 30 y 35 afios (M = 32.21; DS =
1.73; 75% género femenino) bajo una modalidad de admi-
nistracion remota y sincronica. Los resultados obtenidos
mostraron una confiabilidad y validez adecuadas, y que la
prueba respeta los postulados del paradigma de busqueda
visual en la que se sustenta y que resulta comoda para los
usuarios en su formato de administracién remota.

Palabras clave: inhibicion perceptual, validez interna,
confiabilidad, administracion remota, busqueda visual
conjunta
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Introduction
The multidimensional approach to inhibition.
Relevance of its assessment

Executive functions (EFs) are a top-down
set of cognitive processes involved in the deliber-
ate and voluntary control of behavior, cognition,
and emotions (Diamond & Ling, 2020; Miyake
& Friedman, 2012). These processes are activat-
ed in new and complex situations that demand
cognitive effort where automatic, over-learned
responses are insufficient (Diamond, 2013; In-
trozzi et al., 2020). Evidence has shown that EFs
have a significant impact on quality of life. This
is due to their involvement in learning and aca-
demic achievement, psychological and physical
health, social life, and work efficiency, among
other domains (e.g., Jacob & Parkinson, 2015;
Duckworth, Taxer, Eskreis-Winkler, Galla, &
Gross, 2019). The main components of EFs in-
clude working memory, cognitive flexibility and
inhibitory control (Diamond, 2013; Diamond &
Ling, 2020; Miyake et al., 2000). Nevertheless,
in recent years it has been postulated that inhibi-
tory control is not an unidimensional process but
that related inhibitory processes which have their
distinctive operational characteristics are identi-
fied (Introzzi et al., 2021). This conception of in-
hibitory control has been called multidimensional
approach (e.g., Delalande et al., 2020; Introzzi,
Canet-Juric, Aydmune, & Stelzer, 2016), which
postulates that inhibitory control processes not
only have a primary function of mitigating the
effect of interference (Zamora, Richards, Canet-
Juric, Aydmune, & Introzzi, 2020), but also par-
ticular characteristics that differentiate them from
each other. In general, there are three inhibitory
processes: perceptual inhibition, cognitive inhibi-
tion, and behavioral inhibition (e.g., Friedman &
Miyake, 2004; Introzzi et al., 2021). Several stud-
ies suggest that they exhibit specific developmen-

tal trajectories (e.g., Aydmune, Introzzi, Olae-
chea, & Lopez-Ramon, 2022; Gandolfi, Viterbori,
Traverso, & Usai, 2014; Vadaga, Blair, & Li,
2016), that are differentially involved in numer-
ous complex cognitive functions and activities of
daily living (e.g., Borella, Carretti, & Pelegrina,
2010), and that are particularly impaired in var-
ious psychopathological disorders (e.g., Christ,
Kester, Bodner, & Miles, 2011; Mammarella et
al., 2017) and neurodegenerative diseases (Ha-
zlett, Figueroa, & Nielson, 2015). This shows the
necessity and relevance of using techniques de-
signed and validated in our region that allows us
to assess each inhibitory process independently.

Cognitive Self-regulation Tasks: An assessment
approach from a multidimensional perspective in
a remote administration modality

The assessment of inhibitory processes
from a multidimensional perspective is not an
easy challenge. The proposed tasks must be at-
tractive, easy to understand, presented analogous-
ly, and they must not be too long, to avoid the
fatigue of the person being assessed. The liter-
ature often reports tasks with a large number of
trials (e.g., Logan, 1994; Oberauer, 2001), which,
coupled with the fact that inhibitory tasks (and
executive tasks in general) require significant
cognitive effort, can generate fatigue and affect
participant performance (Aydmune & Introzzi,
2018). In addition, due to the particularities of
each inhibitory process, they must show high de-
mand or requirements for the process, with mini-
mal or low demand for another, or other executive
functions (e.g., cognitive flexibility or working
memory). In this sense, the Cognitive Self-reg-
ulation Tasks -TAC- set (Introzzi & Canet-Juric,
2019) is a technological innovation for several
reasons. First, since the beginning, it has been
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designed according to a multidimensional model
that assumes not only the existence of different
EFs (working memory, inhibition, and cognitive
flexibility) but also of different inhibitory pro-
cesses. Therefore, for the design and proposal of
activities for each of the tasks, widely used and
validated experimental paradigms have been se-
lected, which allow for the specific evaluation of
each EF (working memory, cognitive flexibility,
and inhibitory processes: behavioral, cognitive,
and perceptual inhibition). Second, the TAC is a
fully computerized tool. All instances of the as-
sessment process (socio-demographic data entry,
test administration, and data collection for scores)
are performed automatically using a computer
with internet access (Drasgow & Mattern, 2006).
This provides certain benefits in comparison to
pencil-and-paper tests, including greater control
and accuracy in item administration, greater ef-
ficiency in scoring and response storage, faster
and more efficient psychological reporting, less
chance of data entry error, and a more motivating
environment and appearance (Medrano & Pérez,
2018). Third, due to the nature of the tasks pro-
posed and the responses required, all of the TAC
tasks can be used to assess children from 6 years
old to adults over 80 years old. And fourth, due
to the characteristics previously mentioned, the
TAC test could be used in a remote psychologi-
cal assessment context, which means that it does
not require the direct, face-to-face intervention
of the tester. Remote psychological assessment
is relevant in the studies with mobility-restricted
populations or people who reside far away and
have difficulty traveling to the clinic. The recent
pandemic context has also demonstrated the im-
portance of this type of assessment (Brearly et al.,
2017; Marra, Hoelzle, Davis, & Schwartz, 2020).
Although there is a need for neuropsychological
assessment tools that support this mode of admin-
istration (e.g., Brearly et al., 2017), no studies

have yet been conducted in this regard. Thus, this
study aims to analyse the psychometric properties
of scores on the remotely administered version of
the Visual Search task for the assessment of per-
ceptual inhibition in a population of young adults

Conjunction Visual Search: The TAC task for the
assessment of perceptual inhibition

Perceptual inhibition (PI) is the inhibitory
process involved in the initial stages of informa-
tion processing, reducing the arousal level gen-
erated by distracting environmental stimuli that
interfere with the ongoing task. Hence, it helps
to control the input of irrelevant information into
consciousness or attentional focus (Friedman &
Miyake, 2004; Hasher, Zacks, & May, 1999). It
is therefore considered an essential component
of selective attention, as it permits relevant in-
formation to be highlighted, increasing process-
ing efficiency (e.g., Treisman & Gelade, 1980;
Treisman & Sato, 1990). So, the more efficient
the inhibitory process is, the faster and more ef-
fective the selective attention is supposed to be.
Moreover, PI is also strongly implicated in sev-
eral complex cognitive functions such as mathe-
matics performance (Stolte et al., 2019), reading
comprehension (Borella et al., 2010; Borella &
de Ribaupierre, 2014; Stevens & Bavelier, 2012),
fluid intelligence (Aydmune, Introzzi, & Zamora,
2020; Darowski, Helder, Zacks, Hasher, & Ham-
brick, 2008; Stelzer, 2014), planning, and cog-
nitive flexibility (Davidson, Amso, Anderson, &
Diamond, 2006; Diamond, 2013, 2016).

For the foregoing reasons, we consider that
it is important to develop tools designed and val-
idated in our environment which enable us to as-
sess this process specifically. TAC’s Visual Search
(VS) is a task that serves this purpose. Although
it has sufficient empirical evidence of validity and
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reliability in the face-to-face administration mo-
dality (e.g., Comesafia, Richard’s, & Vido, 2019;
Richard’s et al., 2017a), its psychometric proper-
ties have not been analyzed in the remote admin-
istration modality.

Evidence of validity and reliability of Visual
Search scores in a remote administration version

The VS task has been designed based on the
Conjunctive Visual Search (CVS) paradigm pro-
posed by Treisman and Gelade (1980) within the
integrative feature theory approach (e.g., Treis-
man & Gelade, 1980; Treisman & Sato, 1990; In-
trozzi et al., 2017). In this paradigm, participants
must identify the presence or absence of a target
-blue square- that is presented among a variable
set of distractor stimuli -red squares and blue cir-
cles. The stimuli consist of double conjunctions,
defined by the combination of two visual features:
shape and color. Furthermore, all distractors have
one of these visual characteristics in common
with the target, a condition that guarantees the vi-
sual interference effect and thus the involvement
of the PI. The proposed activity is simple, the par-
ticipant must press one of two keys as quickly as
possible depending on the presence or absence of
the target (See methodology for more details).

The CVS paradigm suggests the existence
of two main effects widely replicated in the liter-
ature and based on feature integration theory: the
presence or absence effect of the target and the
number of distractors effect. The presence or ab-
sence effect of the target is characterized by bet-
ter performance in trials or conditions in which
the target is present compared to those in which
it is absent. Prediction assumes the existence of
an exhaustive, sequential and obligatory search.
In other words, it proceeds in the visual scene by
checking one element at a time and it is complet-

ed when the target is detected. Thus, when the tar-
get is absent, it is assumed that all elements must
be examined; whereas when the target is present
it is necessary to examine, on average, half of the
elements of the visual presentation before identi-
fying the target. In consequence, according to this
proposal, performance in tests where the target is
present is expected to be significantly lower than
in those where it is absent. The effect of the quan-
tity of distractors is characterized by a decrease in
search performance for conjunctions (e.g., a blue
square target, between red squares and blue cir-
cles, distractors) that depends on the number of
distractors added. It is assumed that this decrease
is more pronounced as the number of distractors
increases, and it is explained by the effect of visu-
al interference (Treisman & Sato, 1990; Introzzi
etal., 2017).

Consequently, scores obtained with a task
designed based on the CVS paradigm should be
consistent with these two main effects, which
would provide evidence of the construct (in-
ternal) validity of the test. In the VS task, this
kind of validity evidence has been obtained in a
face-to-face administration modality in typically
(Richard’s et al., 2017a) and atypically (Richard’s
et al., 2017b) developing children, adolescents,
adults and older adults (Introzzi et al., 2020, 2021;
Richard’s, Introzzi, Zamora, & L&pez-Ramon,
2022). However, the literature emphasizes that
researchers should not assume the equivalence
of two different forms or versions of the same
tool (Medrano & Pérez, 2018). Consequently,
it should not be assumed that the reliability and
validity evidence of the instrument obtained in a
face-to-face administration context will also be
found in the virtual or remote administration mo-
dality. Therefore, the present study seeks to ob-
tain empirical evidence of VS scores in a remote
administration modality in adults so that it can be
used in assessment processes in different contexts
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of psychology and other disciplines in the areas
of health and education. This aim is part of a larg-
er project to analyze the psychometric properties
of different TAC tests in a remote administration
modality in different age groups. In this research,
it was decided to focus on young adults, as this
population is familiar with the use of computers
and the internet. In addition, at this age, executive
functioning reaches a plateau in its development
and its maximum level, while impairment of oth-
er functions is usually not observed. Although
TAC can be administered without great difficulty
in children and older adults, it is considered more
appropriate to begin to explore remote adminis-
tration with young adults.

Methods
Participants

We conducted this study with an instrumen-
tal design (Montero & Leon, 2002) using an inde-
pendent, non-probabilistic, intentional, snowball
sample of adults (N = 97), residents of Mar del
Plata, between 30 and 35 years old (M = 32.21;
SD = 1.73), 51.5% of whom identified them-
selves as female. In terms of educational level, all
participants had at least a high school education.
71% reported finishing their university studies
and 21% reported incomplete university studies.

The inclusion of participants in the sample
was decided based on information obtained in a
short ad hoc survey designed for this research (see
procedure). In addition, inclusion criteria were
considered as follows: 30-35 years old, no neu-
rological and/or psychiatric diagnosis, 12 years
or more of formal education, normal or corrected
vision and hearing (conditions necessary to per-
form the proposed activities), a desktop or laptop
computer with a 14” or larger screen and stable
internet connection of more than 1 megabyte. We

excluded participants with psychopathological
symptoms or those under psychopharmacological
treatment, and with uncorrected visual or hearing
difficulties.

Procedure

To constitute the sample, community mem-
bers aged between 30 and 35 were invited to
participate. A “snowball sampling” or “partic-
ipant-driven sampling” was conducted (Heck-
athorn, 1997; Watters & Biernacki, 1989). First, a
Google form was distributed via email and social
networks (Facebook, Twitter, WhatsApp, Tele-
gram and Instagram) inviting people to participate
in the study, explaining the main objectives, re-
quirements, and activities involved, the voluntary
nature of participation, and the confidentiality of
the results and the information obtained. Those
interested were subsequently contacted and asked
to sign an informed consent form as a fundamen-
tal condition for their participation in the study. In
the same form, a short ad hoc survey was present-
ed to collect data about inclusion criteria, and the
Symptom Assessment-45 Questionnaire (SA-45)
was presented in its Spanish version, to collect
information about psychopathological symptom-
atology. In the next contact, a video conference
meeting was arranged in which the VS task and
the questionnaire were administered.

Instruments

Visual Search Task. The VS task is part of the
computer-based system TAC (Introzzi & Canet-
Juric, 2019) for the assessment of executive func-
tioning (working memory, inhibitory processes,
and cognitive flexibility). This task has been de-
signed based on the CVS paradigm (Treisman
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& Gelade, 1980). It consists in determining the
presence or absence of a target stimulus (blue
square) that is presented mixed among a variable
set of distractor stimuli (red squares and blue cir-
cles). The stimuli consist of double conjunctions,
which are defined by the combination of two vi-
sual characteristics: shape and color. In addition,
all distractors share one of these visual features
with the target, a condition that guarantees the vi-
sual interference effect and thus the engagement
of the PI.

The task includes a block of 10 practice tri-
als, followed by three blocks of 40 trials respec-
tively. Every block contains 10 trials for condition
(according to the number of distractors = 4, 8, 16,
or 32). The 40 trials were randomly distributed in
every block; 50% of trials in each block presented
the target and the rest were absent. In each trial,
the participant has to provide an answer, whether
affirmative or negative, as quickly and accurately
as possible, by pressing the appropriate key (“Z”
key if the target is present and “M” key if the tar-
get is absent). After the answer is given, the fol-
lowing trial is shown.

)
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Figure 1

Performance measures. Task performance is ob-
tained through the percentage of correct responses
(response accuracy) and the mean response time
(RT) for each distractor condition. It is important
to note that the register of RT is obtained just for
correct answers. When performance is assessed
through the RTs and accuracy independently, dif-
ferences in performance can result from the speed
of response, accuracy, or the interaction between
the two factors. Therefore, to obtain a better in-
dex of performance in these tasks, a single mea-
sure combining both factors has been proposed.
The inverse efficiency index (EI), results from
the ratio of RT and accuracy (Christie & Klein,
1995). This index compensates for the relation-
ship between speed and accuracy, which is why
several studies have chosen to include it as one of
the main performance indicators (e.g., Comesafia
et al., 2019; Introzzi et al., 2020; Zamora et al.,
2020). Its interpretation is simple: higher indexes
(expressed in RT) suggest a worse performance
on the task.

In addition, the task has a section to assess the
speed of processing (SP) which is administered
immediately before or independently of the per-

m
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Visual Search. The figure (left) shows two consecutive trials. The first one with 4 distractors and the second one with 32
distractors. In both trials the target is present. The figure on the right shows two consecutive trials where the target is absent.

The first with 4 and the second with 32 distractors.
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ceptual inhibition task. The SP task is similar in
every aspect to the inhibition task (task instruc-
tions, stimuli, presentation, and response keys)
except that no distractors are presented (e.g.,
in this task there is only one stimulus per trial).
Therefore, it provides a measure of SP but also
functions as a baseline score for the computation
of a PI index (Introzzi et al., 2020). This section
consists of 10 practice trials and 20 assessment
trials, which allow the recording of the two main
performance indices: RT and accuracy. As in the
conjunction search task, 50% of the trials present-
ed the blue square and the other 50% a red square
or a blue circle.

Given the absence of distractors, the task allows
the intervention of other processes such as visual
search and PI to be minimized, ensuring that SP
can be assessed with minimal intervention from
them. The literature also recommends the use
of difference scores to quantify the interference
produced by more difficult task conditions (Mul-
lane et al., 2009). For computing these scores,
the mean RT of trials with interference is usually
subtracted from those where there is little or no
interference. Without such a subtraction a high
or low score could be attributed to the speed or
slowness of the subject’s response. In the present
task, the difference between the mean RT in the
no-distractor condition (SP task) and the mean RT
in the 4-distractor condition was used to obtain
this index. Thus, higher scores indicate less ef-
ficient interference control. Table 1 presents the
description and abbreviation of the performance
indices used in this study.

Ad-hoc questionnaire to assess the functioning
of the Visual Search task in the synchronous
remote administration mode. A short and simple
ad-hoc questionnaire was designed and adminis-
tered to participants to collect data on several is-
sues related to the general functioning of the VS

task in the remote administration mode and some
specific characteristics of the task.

One set of items was constructed to obtain
information about the difficulty perceived re-
garding the actions that participants had to take,
after the administration of VS task. This set of
administrative procedures is normally done by
the examiner in the face-to-face administration
mode, but in the remote mode, it must be done
by the person being assessed. Specifically, ques-
tions were asked about access to the web page on
which TAC and VS tasks are inserted; access us-
ing the username and password provided by the
researcher; search and selection using their full
name (previously uploaded in the system). Par-
ticipants recorded their answers on a Likert scale
where they had to mark the degree of difficulty
(low, medium, or high).

Other items were designed to explore a set
of questions related to understanding the instruc-
tions, the type of activity they were asked to do
and the type of response required. Therefore, the
following questions were asked: Were you able
to understand what you were asked to do in the
task? Did you find the practice instance of the
task useful? Did it allow you to understand bet-
ter what you were asked to do? Were you able to
visualize the indications and text presented on
the screen adequately? Were you able to distin-
guish the stimuli presented on the screen clear-
ly? To answer these questions, participants had
to choose between two response options: Yes or
No. In addition, they had to answer whether they
found the indication or signalling regarding the
keys to be pressed to give their answer easily, un-
derstandable or confusing.

To analyze perceived effort related to the
different conditions of the task and the opinion
regarding length or extension, four items were
elaborated. Concerning the difficulty level of the
task, we asked whether the difficulty increased
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Table 1
Main Performance indexes of the Visual Search task.

Description of index and abbreviation

Index abbreviation Index calculation

Medium RT in the 4-distractor condition
Medium RT in the 8-distractor condition
Medium RT in the 16-distractor condition
Medium RT in the 32-distractor condition

Response accuracy in the 4-distractor

condition

Response accuracy in the 8-distractor
condition

Response accuracy in the 16-distractor
condition

Response accuracy in the 32-distractor
condition

Inverse efficiency index 4-distractors
condition

Inverse efficiency index 8-distractors
condition

Inverse efficiency index 16-distractors
condition

Inverse efficiency index 32-distractors
condition

Difference between medium RT in the SP
Task and medium RT in the 4-distractor
condition

TR4
TRS
TR16
TR32
PREC4
Not applicable
PRECS
PRECI16
PREC32
El4 TR4/Prec4
EI8 TR8/Prec8
Ell6 TR16/Precl6
EI32 TR32/Prec32
IDif TRmedioVP - TR4

progressively throughout the task, whether all
parts of the task were of equal difficulty, wheth-
er the difficulty decreased as the task progressed,
and whether some parts of the task were more
difficult than others but were mixed. Concern-
ing cognitive effort, we asked whether all parts
of the task required the same cognitive effort or
whether the effort was related to the number of
stimuli (more stimuli, more effort; fewer stimuli,
less effort). Finally, perceived accuracy and time
were assessed visually. The subject had to choose
between four boxes showing the four test condi-
tions. Most subjects stated that they were more
accurate in the conditions with fewer stimuli and

that the conditions with more stimuli took longer
(Figure 2), which was in line with the assump-
tions of the baseline paradigm.

Data analysis

First, the internal consistency of the task
was estimated by the split-half method, using the
Spearman-Brown correction (Cohen & Swerd-
lik, 2009). The reliability of RT was calculated
for each block. Thus, the consistency within each
block was estimated and then the results were
averaged to obtain the total reliability, with the
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Table 2

Descriptive statistics of the main indexes of the Visual Search task.

M SD Skewness Kurtosis Kolmogorov-Smirnov

Response accuracy with no distractors 94.69 13.06 -4.1 19.22 35%
Response accuracy in the 4-distractor

. 97.87 2.50 -1 0.54 .30%*
condition
Response accuracy in the 8-distractor

. 97.93 3.51 -2.9 13.66 34%
condition
Response accuracy in the 16-distractor

. 96.90 3.47 -0.9 0.27 25%
condition
Response accuracy in the 32-distractor

. 92.44 7.01 -1 0.47 19%
condition
Medium RT with no distractor 786.46 173.73 1 3.62 .08
Medium RT in the 4-distractor condition 844.70 135.11 0.7 1.43 .05
Medium RT in the 8-distractor condition 901.44 140.73 0.3 0.16 .06
Medium RT in the 16-distractor condition 1040.67  193.25 0.9 1.57 .09*
Medium RT in the 32-distractor condition 1348.31  295.82 1 1.01 13
Difference in accuracy between the 4 and

) . 5.4305 7.09 0.9 0.68 19%
32-distractor condition
Difference in RT between the 4 and 32-

. . 503.61 222.33 1.2 1.18 13*

distractor condition
Reverse efficiency without distractors 8.69 3.89 5 30.02 25%
Inverse efficiency with 4 stimuli 8.62 1.33 0.6 1.24 .05
Inverse efficiency with 8 stimuli 9.21 1.43 0.3 -0.07 .07
Inverse efficiency with 16 stimuli 10.75 2.05 1 2.06 .10%*
Inverse efficiency with 32 stimuli 14.61 3.09 0.9 0.98 5%

Note. * p <.05

understanding that each block has the same con-
ditions (4, 8, 16 and 32 distractors).

To obtain internal validity evidence for VS
in the remote administration modality, it was an-
alyzed whether the results allowed verifying the

presence of the two main experimental effects
linked to the Conjunction Search paradigm de-
rived from the feature integration theory (e.g.,
Treisman & Sato, 1990) based on which the task
was designed. For this purpose, the distribution
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of the data was analyzed according to centrality,
skewness, and kurtosis (Table 2). When it was
confirmed that in general, they do not adjust to a
normal distribution, we chose to use the Friedman
test for related samples, with the Wilcoxon rank
test to analyze post hoc pairwise analysis to con-
trast the two main assumptions of the task.
Furthermore, because the change in the
mode of administration (face-to-face or remote)
could affect the psychometric properties (validity,
reliability, norms) of the tests (Medrano & Pérez,
2018), the responses to the ad hoc questionnaire
(see Instruments) were analyzed by calculating
the percentages obtained for each response mode.

Ethical considerations

The implemented protocols were approved
by an ethics committee (in this first version of
the manuscript its name has been omitted to
avoid providing data that could identify the au-
thors) and all the established ethical guidelines
were respected. Moreover, the ethical principles
and guidelines outlined in the code of conduct of
the American Psychological Association (APA,
2017) for the implementation of scientific re-
search in psychology were followed. After read-
ing the information about the project, clarifying
their doubts, and signing the informed consent
form, people could access the assessment instru-
ments and participate in the study. As mentioned
before, participation was voluntary and could be
interrupted at any time without giving reasons.
The information obtained in the tasks and ques-
tionnaires was treated confidentially to protect
the identity of the participants. All personal data
were associated with an alphanumeric code that
was used in the database. In addition, the infor-
mation was stored on servers and computers that
satisfy computer security requirements. The data

collected is used only for academic and scientific
purposes by National Law 25.326 on the protec-
tion of personal data.

Results
Evidence of validity

Internal validity. The task paradigm (Treisman &
Gelade, 1980) is based on two fundamental prem-
ises. Analyses of these are developed below:

Presence/absence effect of the target. Medi-
um RT was analyzed in the conditions in which
the target is absent and present. These data were
compared in each of four conditions (4, 8, 16, and
32) in the task. For this, Wilcoxon signed-rank
test was used. The effect size was calculated for
each pair by dividing the z-score obtained by the
square root of the number of observations (Pal-
lant, 2007). The results show that there would be
significant differences between the RTs that con-
tain the target and those that do not, in all four
conditions (Table 3). In addition, the effect size
observed increases as the number of stimuli be-
comes larger.

Effect of the number of distractors. To test this
hypothesis, the study was conducted using mean
RTs, accuracy and the IE index for each condi-
tion. Friedman’s test for related samples was ap-
plied, with Wilcoxon’s rank test to analyze post
hoc pairwise behavior. Accuracy and RT were
compared for no-distractor (SP) condition and the
four test conditions, finding significant differenc-
es in accuracy (Q (4) = 74.87; p < .05) and RTs
(Q (4) =326.4; p < .05). Next, the same test was
performed for the inverse efficiency indices in the
four conditions and the no-distractor condition,
with significant differences (Q (4) = 302.8; p <
.05). Subsequently, Wilcoxon’s rank test was ap-
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Table 3

Wilcoxon signed-rank test (W) for RT by presence or absence of the target.

4 8
Target M SD W r M SD W r
Present (RT) 826.89 145.51 -2.62% .26 865.89 130.29 -5.34% .54
Absent (RT) 862.34 156.43 937.28 171.3

16 32
Target M SD W r M SD W r
Present (RT) 945.64 146.50 -7.81% .79 1123.1 212.16 -8.38%* .85
Absent (RT) 1133.4 266.39 1551.4 429.1

Note. * p <.05; r = effect size.

plied to observe pairwise associations (Table 4).
Regarding accuracy, the Wilcoxon test showed
that there would be no significant associations
in the pairs with no distractors-C16 and C4-C8,
1.e., the difference in medians between the results
of these conditions would be due to a random
chance and cannot be associated with a tendency.
Accuracy, RTs, and inverse efficiency indices for
all other conditions were shown to follow a trend.
Additionally, the effect size was notably larger for
reaction times than for accuracy.

Remote assessment access questionnaire. The
questionnaire was designed to provide evidence
of construct validity and consisted of a series of
items related to the level of difficulty in accessing
the platform and understanding the instructions,
as well as the extent and perceived effort during
the task.

The perceived difficulties of accessing the
platform, access to the website, logging in with
username and password, search, and selection
of the participant by full name were specifically
evaluated using an ordinal scale with three re-
sponse categories (high, medium, or low). In gen-
eral, the perceived difficulty was low: 91.9% for
the difficulty of accessing the page; 96.5% for the
login with username and password, as well as for
the search for users by name and surname.

For questions aimed at obtaining compre-
hension information on the different instances
of the task, a dichotomous scale (yes/no) was
used. Most subjects responded affirmatively to
questions related to the instructions (100%); the
practice instance (97.7%); the indications during
the test (100%); the stimuli presented (97.7%);
and the indications regarding the keys to be used
(97.7%). Regarding the task length, it was rat-
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;rki‘ill)clg:on signed-rank test for accuracy, RT, and inverse efficiency index, according to the number of distractors.
Accuracy RT Inverse efficiency index
Pairs W r r W r
ND - C4 -2.04%* .20 -4.68%* 47 -3.12%* 31
ND - C8 -2.36%* 23 -6.63%* .67 -5.43%* .55
ND - Cl16 -0.19 .01 -8.04%* 81 -7.3%% 74
ND - C32 -3.7F* .30 -8.5%%* .86 -7.82%* 79
C4-C8 -0.32 .03 -6.84%* .69 -6.34%* .64
C4-Cl6 -2.49%* 25 -8.54%* .86 -8.54%* .86
C4-C32 -6.61%* .67 -8.55%* .86 -8.55%* .86
C8-Cl16 -2.29%* 23 -8.48%** .86 -8.32%* .84
C8-C32 -6.62%* .67 -8.55%* .86 -8.55%* .86
Cl16 - C32 -5.78%* .58 -8.55%* .86 -8.55%* .86

Note. ** p < .05; r = effect size; ND = no-distractor condition.

ed by 62.8% of the participants as short and by
37.2% as not too short and not too long, on a
three-choice ordinal scale, where no participant
answered that the task was too long.

As regards perceived effort in the task, the
following were assessed: perception of cognitive
effort about the number of stimuli, perception
of the accuracy of their response in the different
conditions, and perception of the time required to
complete the task under the different conditions.
Regarding task progression, 64% perceived that
the level of difficulty of the task increases progres-
sively as the task progresses and 31.4% that some
parts of the task are more difficult than others and
are mixed throughout the task (corresponding to
the correct answer in this case). Regarding cog-
nitive effort, 70% indicated that more stimuli re-

quired more attention or cognitive effort (which is
in line with the visual search paradigm used) and
24.4% indicated that all parts of the task required
the same attention or cognitive effort.

Perceived accuracy and time were as-
sessed visually. The subjects had to choose be-
tween four boxes showing the four test condi-
tions. Most subjects stated that they were more
accurate in the conditions with fewer stimuli and
that the conditions with more stimuli took longer
(Figure 2), in line with the premises of the visual
search paradigm.

Reliability

RT reliability was estimated using a split-
half method with Spearman-Brown correction.
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Time employed in each condition

Figure 2

C1 c2 c3 Cc4

Perception of accuracy and performance time in each visual search task condition.

For this purpose, two computations were made.
First, internal consistency was calculated for all
items without discriminating the block to which
they belong (r, = .94). Second, the internal con-
sistency of each block was calculated. Each block
contained the same number of stimuli belonging
to the four conditions (4-8-16-32). All blocks ex-
hibited a consistency similar to the total (block 1,
r, = .88; block 2, r = .83; block 3, r = .78). Fi-
nally, the consistency of all blocks was averaged
(r, = .83). The results obtained for the RTs can be
interpreted as excellent for all scores, except for
block 3, where substantial consistency was found
(Cicchetti & Sparrow, 1981; Fleiss, 1981).

Discussion

This study aimed to obtain evidence of con-
struct validity of the VS task (Introzzi & Canet-
Juric, 2019), using a remote administration mo-
dality. The study was conducted with a sample
of adults aged between 30-35 who were admin-
istered the task and an ad hoc questionnaire. Al-
though the task has been adapted and validated
in the local population, no studies of its remote
administration have been recorded. To achieve
this purpose, firstly, evidence was obtained on the

reliability of the task in its remote administration.
Secondly, to obtain evidence of construct validity,
the two main postulates of Treisman and Gelade’s
(1980) visual search paradigm were tested.

The first criterion of the paradigm indicates
that the average RTs increase, and the percent-
age of correct responses decrease as the number
of distractors increases. The second criterion in-
dicates that a higher RT mean is to be expected
when the target is absent compared to when it is
present. The results showed that as the number of
distractors increases, the RTs also increase, while
the percentage of correct answers tends to de-
crease. Regarding the results showing differences
when the target is present versus absent, some re-
searchers have interpreted the increase in RT re-
lated to the number of distractors as evidence that
the search progresses stimulus by stimulus until
the target is located (Treisman, 1988; Treisman
& Gelade, 1980). The observed difference in the
results would indicate that on trials where the tar-
get is absent, the subject examines each item to
confirm that the target is not present. In contrast,
on trials where the target is present, the subject
must examine on average only half of the items to
locate the target (Wolfe, Cave, & Franzel, 1989).
The findings of the remote task seem to be con-
sistent with the empirical evidence so far, as in
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each condition subjects gave faster responses in
presence of the target than in absence of the tar-
get. Moreover, the task generated higher interfer-
ence when the number of distractors was higher
(see review Richard’s et al., 2022). The analysis
of the ad hoc questionnaire answers suggests that
participants had neither difficulty accessing the
platform and the task, nor in understanding the
instructions and prompts during the task.

As mentioned above, it is important to have
a reliable and valid set of instruments to ade-
quately assess PI given its importance in different
domains. Due to the pandemic, many tools for
assessing cognitive processes -especially those
based on pencil and paper- have been insufficient,
given the impossible nature of face-to-face en-
counters. In the modern world and with IT devel-
opment, we consider essential the adjustment of
tests to a remote administration environment. In
this respect, we found evidence of validity for the
VS task which, although computerized, had no
remote administration studies.

However, this study was not free of limita-
tions. First, the generalizability of these results is
limited, mainly due to the age range of the sam-
ple (30-35 years). The remote administration of
the task may be more challenging in children and
older adults, due to the technical handling of the
test. It is expected that the sample age range will
be extended in the future. Furthermore, due to the
characteristics of non-probability sampling, the
results are only partially generalizable.

Second, this study is solely limited to inter-
nal validity. We did not consider analyzing other
types of validity or reliability because this test
does not present changes in its conformation, but
just in the way it is administered.

In conclusion, we consider that the VS task
satisfies the validity criteria to be administered
remotely. There is still a need to expand the sam-
ple groups in which it can be applied, given the

particularities of the lifespan that especially affect
the EFs.
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