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ABSTRACT: This work addresses the attention and the intense interaction with digital technologies of
access to information and communication in childhood. The aimed to analyze whether the interaction
with digital technologies and games during childhood interferes with the performance of different types
of attention. An ex post facto study was conducted with 169 children from one Brazilian and two
Portuguese schools, collecting data through the application of a questionnaire with parents or guardians
and a battery of psychological tests that measured attention performance. The results indicated that
smartphones were the most used devices and that the interaction with digital games and access to videos
were the most frequent activities. No association was observed between access time to digital
technologies and attention performance. However, Portuguese children had significantly higher attention
performance than Brazilian children. It was concluded that various factors and conditions may affect
attention performance
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TECNOLOGIAS DIGITAIS E O DESEMPENHO DA ATENGCAO: UM ESTUDO COM CRIANGAS
BRASILEIRAS E PORTUGUESAS

RESUMO: Este trabalho aborda a capacidade de atencao e a intensa interagao com as tecnologias digitais
de acesso a informacao e a comunica¢ao na infancia. O objetivo ¢ analisar se a interacio com as
tecnologias e jogos digitais na infancia interfere no desempenho dos diferentes tipos de atengao. Realizou-
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se uma pesquisa ex post facto com 169 criangas de uma escola brasileira e de duas portuguesas, coletando
dados por meio da aplicagao de um questionario junto aos pais ou responsaveis e aplicacio de uma bateria
de testes psicologicos que mensuraram o desempenho da atengdao. Os resultados indicaram que o
smartphone ¢é o dispositivo mais utilizado, a interacio com jogos digitais ¢ o acesso a videos sdo as
atividades mais frequentes. Nao se observou associag¢ao entre o tempo de acesso as tecnologias digitais e
o desempenho da atencao. Entretanto, as criangas portuguesas tiveram um desempenho da aten¢ao
signitivamente superior ao das criangas brasileiras. Conclui-se que varios fatores e condi¢oes podem afetar
o desempenho da atengao.

Palavras-chave: cognicao, tecnologias digitais, jogos digitais, aprendizagem.

TECNOLOGIAS DIGITALES Y EL DESEMPENO DE LA ATENCION: UN ESTUDIO CON NINOS
BRASILENOS Y PORTUGUESES

RESUMEN: Este trabajo aborda la capacidad de atencién y la intensa interaccion con las tecnologias
digitales del acceso a la informaciéon y la comunicaciéon en la infancia. El objetivo es analizar si la
interaccion con las tecnologfas digitales y los juegos en la infancia interfiere en el desempefio de diferentes
tipos de atencién. Se realizé una encuesta ex post facto con 169 nifilos de una escuela brasilefia y dos
escuelas portuguesas, recogiendo datos mediante la aplicacion de un cuestionario con los padres o tutores
y la aplicacién de una bateria de pruebas psicoldgicas que median el rendimiento atencional. Los
resultados indicaron que el smartphone es el dispositivo mas utilizado, la interaccién con juegos digitales
y el acceso a videos son las actividades mas frecuentes. No se observo asociacion entre el tiempo de
acceso a las tecnologias digitales y el rendimiento de la atenciéon. Sin embargo, los nifios portugueses
tuvieron un rendimiento atencional significativamente mayor que los nifios brasilefios. Se concluye que
varios factores y condiciones pueden afectar el rendimiento de la atencién.

Palabras clave: cognicion, tecnologias digitales, juegos digitales, aprendizaje.

INTRODUCTION

This study addressed the attention span and the intense interaction with digital technologies
to access information and communication during childhood. Itis known that human development, which
includes the main cognitive functions fundamental to learning, is the result of biological predispositions
defined by our genetic apparatus in interaction with the environment. In this interaction, a wide variety
of stimuli may influence development, including places, people, objects, and digital technologies.

There is scientific evidence that interaction with digital technologies affects cognitive
development (Cardoso-Leite; Bavelier, 2014, Dye; Bavelier, 2010, Vorvoreanu, 2014, Lewin, 2016,
Lisssak, 2018, Small et al, 2022). Therefore, indicators are sought to elucidate whether the interaction
with these technologies, including games, affects the development of a child's attention span. This
association may reveal damage or possibilities of use for its improvement, which may, in turn, indicate
the need for more significant focus on this activity during childhood and reveal possibilities of
interventions to improve the attention span.

Technology is a broad concept that includes devices and media content linked to them, so
these aspects must be considered to analyze the effects on cognitive development. From this perspective,

Kowalski et al. (2020, p. 169) drew attention to the fact that digital technologies "that promote access to
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information are revolutionizing the way we communicate and live in society, and this reality is increasingly
present in everyone's life" (our translation).

Moreover, as Bavelier et al. (2010) pointed out, the use of technology is still associated with
both transient changes, such as those related to excitement and mood, and long-term changes related to
behaviors and brain functions. It should be noted that the use was intensified due to the need for isolation
and confinement resulting from COVID-19, which may have increased these changes and their effects.

Attention is related to the ability of human beings to focus, select, and process specific stimuli
from the environment, ignoring or inhibiting the processing of other less relevant and distracting ones
(Spence, 2012; Rueda, 2013). Attention related to inhibitory control allows one to voluntarily choose to
attend to and ignore specific stimuli based on one's objectives, goals, or intentions (Diamond, 2013).

Among the many classifications of attention, the one that proposes four types systematized
by Lezak (1995) stands out. Selective attention is related to the selection of a focus among other existing
ones; sustained attention, also known as vigilance, involves the ability to maintain one's attention for
more extended periods; divided attention is related to the ability to engage and respond to more than one
element/situation at the same time; and alternating attention is when one must distribute attention to
respond to more than one stimulus at a given time.

Concerning the development of attention, it should be noted that one's attention span
experiences significant advances during childhood and is strongly related to various human activities
(Courage; Richards, 2008; Rueda et al, 2012). At birth, babies direct their vision to physical characteristics
of the environment and are strongly influenced by the behavioral state; from three to 18 months of age,
the development of alert, vigilant, and sustained attention may be observed, with babies starting to focus
processing resources related to continuous attention. From 12 months to adolescence, the most voluntary
executive control system of one's attention span improves (Courage; Richards, 2008).

When the attention span is associated with interaction with digital technologies, it must be
considered that it is fundamental to guide the processing of information and that it has limited resources.
Attention may be exogenous when triggered by an external stimulus that captures resources for
immediate processing, such as when one is startled by a sudden noise. Alternatively, attention may be
endogenous when voluntarily oriented toward a desired objective, such as when reading a text in a noisy
classroom (Cardoso-Leite; Bavelier, 2014).

The association between attention and intense interaction with digital devices and content,
which present a significant amount of visual, sound, and interactive information and stimuli and invite
continuous changes in activity and focus, presumes the use of different types of attention. Digital
technologies have exponentially expanded information flows beyond our reach, which leads to a
competition for attention since the cognitive abilities of humans are limited (Vorvoreanu, 2014). New
technologies involve multiple attention streams (listening, reading, and sending text messages
simultaneously), which may modify, for example, how students engage in classroom activities without
the use of technologies (Lewin, 2016). Given this, it is worth questioning to what extent this experience
may influence the development of different types of attention.

In contemporary times, attention is an intense political, economic, and moral concern,
especially its commodification by digital platforms and the supposed loss of attention capacities of
children who spend a lot of time with screens (Pedersen; Albris; Seaver, 2021). Because of this, it is worth
questioning to what extent this experience can influence the development of different types of attention.

Other studies, such as that by Lissak (2018), have suggested that the duration, content, time
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of day, media type, and number of devices are factors that may influence the effects of screen time.
Interaction time is crucial in analyzing the influences of interaction with technologies on attention. This
factor refers to concerns such as excessive time and a lack of parental rules, pointing to the need for
education regarding the use of these media both at school and at home (Strasburger et al., 2013).

The striking presence of these technologies during the first years of life and the evidence that
they may influence attention, which, in turn, is fundamental for developing various cognitive functions,
refers to the need to develop cross-sectional and longitudinal research that helps understand the
consequences. This more significant understanding will guide actions and better conditions to ensure
healthy development without prejudice to learning, especially at school. Cardoso-Leite and Bavelier
(2014), Beaudoin et al. (2024) and Vedechkina and Borgonovi (2021) reinforced the need to go beyond
intuitive analyses of the impact of technology use on the brain, suggesting further controlled studies that
may draw distinctions between the many uses of technology.

Thus, there is an urgent need to develop research that contributes to a better understanding
of the factors and conditions that interfere with the effects of interaction with digital technologies in
childhood, especially on cognitive processes that include attention. It is known that several circumstantial
and subjective factors influence the effects of exposure to digital technologies. Thus, a comparative study
between two countries can contribute to a better understanding of the problem posed: what aspects and
factors can be associated with the effects of interaction with digital technologies and games in childhood,
especially on attention performance? It is up to us to bring more elements to problematize whether there
are differences in the way Brazilian and Portuguese children are exposed to digital technologies, for
example, in the type of activities developed and the time of use. In addition, considering the school
context, differences are recognized with the organization of the respective educational systems, curricula
of subjects or areas, and pedagogical approaches.

Studies investigating relationships between digital technologies and cognitive functions,
including the assessment of the performance of such functions associated with the use of these
technologies, are developed as ex post facto studies comparing performance in tasks involving attention
and whether or not the participants are players, for example (Boot et al., 2008; Dye; Bavelier, 2010; Feng;
Spence; Pratt, 2007; Li et al., 2010; Kokog; Ilgaz; Akgay, 2022). Other studies, in general, have proposed
digital training and pre- and post-intervention assessment of participants, including the control group.
Part of such studies has revealed contributions and improvement in the performance of cognitive
functions by proposing interventions with digital technologies (Bester; Brand, 2013; Diamond; Lee, 2011;
Guia et al, 2015; Rueda et al., 2012; Small et al, 2022; Thorell et al., 2009).

From a systematic review that aimed to identify studies that related one's attention span to
the use of technologies to map the effects on attention and interventions with the use of technologies to
improve attention, Ramos and Vieira (2020) observed, based on the analysis of 257 studies, that
interaction with technologies may affect attention performance due to the large flow of information and
stimuli, identifying some consequences such as more significant distraction and focus on multitasking. In
this context, they pointed to the possibility of using these resources in interventions to improve one's
attention span, including children in the early years of schooling, and reinforced the importance of the
discussion and research on children's interaction times with these technologies.

Otherwise, based on evidence from studies conducted with children, Cardoso-Leite and
Bavelier (2014) stated that the development of attention is being modified by the use of technology, with

some types of games, for example, indicating improvements in attention; however, the use of technology
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has also been associated with worse attention performance coinciding with the increase in cases of
attention deficit. In addition, the results obtained in studies are contradictory, i.e., they indicate both
positive and negative effects relative to the use of technology (Beaudoin et al., 2024).

In the context of digital games, the specific benefits and harmful effects are likely to be
determined by the combination of one's characteristics, their use times, and the nature of the games
themselves. According to Vedechkina and Borgonovi (2021), the implications of technology use are
influenced by the characteristics of the users, the type of digital technology, and the circumstances in
which the use occurs. This set of factors that interfere with the possible associations between digital
technologies and attention makes it difficult to reach generalizations. Moreover, despite the various
scientific evidence described in scientific studies, there are methodological limitations, such as cross-
sectional comparisons of players and non-players, which may reflect fundamental differences in cognitive
functions rather than the effects of the games (Bavelier et al., 2011).

Also relative to digital games, the study by Dye and Bavelier (2010), a cross-sectional study
to compare the development of abilities related to attention and their association with the environmental
factor of using action games, stands out. The participants were 114 children aged seven to 17 years and
47 adults aged 18 to 22. Among the results, the authors observed that participants who played action
games had improved performance in all aspects of attention tested compared to non-players. These
findings reveal a potential facilitation of the development of attentional skills among children.

In this perspective, Green and Bavelier (2000), when analyzing the effects of interaction with
action games on the spatial distribution of attention, conducted experiments with target location tasks
and competing stimuli in the field of vision with 16 men divided into two groups: players and non-players
of digital action games. The results indicated that players were more accurate and performed better in the
proposed tasks than non-players, demonstrating that action games may improve visual-spatial attention.

Other studies have assessed interventions using digital games to improve attention.
Greenfield et al. (1994) conducted two experiments with university students to investigate the effects of
interaction with games on divided visual attention. Seventy-four male university students participated in
the experiments. The participants were organized into groups that included experts with better
performance in digital games and novices. The results revealed that the experts had significantly faster
response times and better divided attention strategies.

The study by Ramos and Melo (2019) involving 71 children with an average age of 7.64 years
organized into an experimental and a control group found that interventions with serious games in the
school environment enhanced the cognitive improvement obtained in the regular school routine, creating
an enriched environment to stimulate cognitive development and improved attention and cognitive
flexibility.

In turn, Maclin et al. (2011) described the digital game Space Fortress developed as a tool for
studying learning strategies and the improvement of attention. The game involves overlapping tasks that
require a player's attention, simulating many important real-world tasks. The results revealed that the
performance in the game improved substantially with training when comparing the pre- and post-
assessments. Participants seemed able to allocate additional attentional resources to the secondary task
as their skills on the primary task improved.

Few related studies were conducted with children. Nevertheless, there are indications that
interaction with technologies influences attention performance. Bavelier et al. (2011) stated that there is

evidence that interaction with digital action games results in a wide range of behavioral benefits, including
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improvements in low-level vision, attention, processing speed, and inferential statistics, among others.
Hence, this study aimed to analyze whether the interaction with digital technologies and
games during childhood interferes with the performance of different types of attention. For such, we
sought to map the most used technologies and the activities performed when accessing them and identify
the daily time dedicated to such technologies to verify later if there was an association between the time
devoted to digital technologies and performance in different types of attention, stemming from a data

collection carried out with children inserted in the school context in Brazil and Portugal.

METHODOLOGY

This study is characterized as field research (Gil, 2008) of a predominantly quantitative
nature. To respond to the previously stated problem under study, a quasi-experimental research design
was followed (Ramos & Mattar, 2021), with a non-random selection of the participating individuals. The
selection of subjects was made by convenience and consent of the school administration, the teachers of

the classes involved and the parents or guardians.
Participants

The convenience sample comprised 12 first and second-grade classes from two public
schools in the city of Aveiro, Portugal, and six classes from a federal public school in Florianépolis,
Brazil. After receiving the terms of Free and Informed Consent forms, the acceptance and authorization
of the parents, the responses to the directed questionnaire sent to the guardians, and the participation of
children in the application of the tests, we obtained a sample of 84 Portuguese and 85 Brazilian children.

The Portuguese children were six to eight years old (mean = 7.27 and standard deviation =
0.60), including 39 girls and 45 boys, 50 from one school and 34 from another. Regarding the grade levels
attended by children, 32 were first-graders, and 52 were second-graders.

In Brazil, the children were also six to eight years old (mean = 7.21 and standard deviation
= 0.72), including 46 girls and 39 boys, all from the same school in three first-grade and three second-
grade classes.

The research was approved by the ethics committee under Opinion No. 2308518.
Instruments and procedures

Data collection was carried out by sending a questionnaire to parents. The questionnaire
included information about the children, such as name, age, school, and grade level, and eight closed-
ended questions that addressed the preferred type of play, how the children played, access to digital
technologies, the preferred technology, and the time dedicated to accessing digital technologies and
interacting with digital games.

In the classroom, the children responded to a Psychological Battery for Attention
Assessment (BPA) composed of three subtests: Concentrated Attention (CA), Divided Attention (DA),
and Alternate Attention (AA). Each subtest presented tasks that involved the discrimination of specific
stimuli among a set of distracting stimuli at particular times (Rueda, 2013).
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The subtests are presented in three answer sheets (CA, DA and AA) that include several
abstract stimuli combined with target stimuli and distractor stimuli. Each instrument contains 400 stimuli
distributed in 20 lines with 20 stimuli each, 120 of which are target stimuli (maximum possible score) and
280 distractors. The application times are 2 minutes for CA, 4 minutes for DA, and 3 minutes and 30
seconds for AA, during this period the individual needs to discriminate the stimuli as quickly as possible,
commenting on fewer errors and omissions. The application can be individual or collective. The result
in each subtest considers the correct marking of the target stimuli, subtracting the errors and omissions
committed. (Rueda; Monteiro, 2013).

The application was carried out in the classroom during the class period. At first, the research
was presented to the children, making it clear that they could feel free not to participate or stop doing
the activities at any time. Next, following the order of application, each test was explained, then the test
sheet was delivered, and the time was timed by the researcher responsible for the application. The entire

application process lasted about an hour.
Data analysis

The data analysis procedures included entering the data into a spreadsheet to build the
database. Then, a descriptive and inferential statistical analysis was performed using the Statistical Package
for the Social Sciences (SPSS), version 23.0.

Descriptive statistics were used to analyze the preferred activities, as they usually play, the
types of technologies accessed, the most used digital technologies, and the activities performed with
them. Part of the descriptive analysis was to identify the preferred activities, how they usually played, the
types of technologies they had access to, the most used digital technologies, and the activities carried out
with them. The chi-square test was also used to verify the association between the country and frequency
distribution in digital technology use time.

It was considered that the data, in general, were characterized as nonparametric both by the
Shapiro-Wilk normality test and because some conditions were not met, such as the following: some
groups related to the analyzed factors had different numbers of participants and because the samples
were not randomly constituted. Thus, the Mann-Whitney and Kruskal-Wallis tests were used, considering
the time spent using digital technologies and games, the country, and their relationships with performance
in the BPA subtests. The analysis considered a 95% confidence interval and a p-value under 0.05 to

indicate significant differences.

RESULTS

The collection carried out sought to understand some habits of the children, especially those
related to playing and using technology in their routines, starting from the perceptions of the parents,
who were invited to respond to the sent questionnaire.

Given this, one of the first results revealed that group play was the preferred type of play of
the Brazilian and Portuguese children. For the Portuguese children, this was followed by analog games,
riding a bike, and, in fourth place, interacting with digital games. In turn, for the Brazilian children,

pretend play and digital games were tied in second place, as shown in Figure 1.
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Figure 1. Activities preferred by the Brazilian and Portuguese children according to their guardians.
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Source: Prepared by the authors.

Among the technologies the children had access to, smartphones proved to be the most used
both in Brazil and Portugal, corresponding to 31.03% and 31.6%, respectively, of the total records made
for each country. One may observe in Figure 2 that the order of frequency of the most accessed
technologies was maintained in both countries and that the access to tablets and laptop or desktop
computers was very close. Only access to video game consoles was more significant for Brazilian children,

corresponding to 18.61% of the total records in Brazil and 13.79% in Portugal.
Figure 2. Technologies most used by children in Brazil and Portugal.
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In general, the analysis of the activities carried out by the children when accessing
technologies did not reveal differences between the Brazilian and Portuguese children. When accessing
digital technologies, the activities most often performed by Brazilian children were playing games and

watching videos, followed by taking pictures. For the Portuguese children, playing games was the most

Educagdo em Revista|Belo Horizonte|v.41|e42147|2025



performed activity according to their guardians, followed by watching videos and taking pictures, as

shown in Table 1.

Table 1. Activities performed by the children with the use of technologies..

Brazil Portugal
Activities Freq. % Freq. %
Watching videos 78 21,85 69 25,94
Playing games 78 21,85 75 28,20
Coloring 40 11,20 26 9,77
Visiting websites 41 11,48 12 4,51
Taking pictures 65 18,21 53 19,92
Editing pictures 33 9,24 18 0,77
Writing texts 22 6,16 13 4,89
Total 357 100 266 100

Source: Prepared by the authors.

Another aspect analyzed relative to the access to the technologies was the time dedicated by
the children to this activity. To this end, we sought to have indicators of both overall access to the
technologies and time dedicated to digital games. Figure 3 shows there were differences between the time
dedicated to technologies by the participating children from the two countries. In Brazil, the most
significant portion of the children (n = 37) dedicated one to two hours of their day to interacting with
digital technologies. It is also noteworthy that another portion of the Brazilian children (n = 29) dedicated,
on average, 15 to 60 minutes per day to access technologies. In contrast, most of the Portuguese children
(n = 42) accessed digital technologies for 15 to 60 minutes per day, and the second highest frequency
was recorded in the time range of less than 15 minutes per day (n = 23). In the time range of three to

four hours per day, 12 children were observed in Brazil and only two in Portugal.

Figure 3. Frequencies of the time spent accessing technologies for the children from Portugal and

Brazil.
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Table 2 shows the distribution of frequencies and percentages by time range in the two

countries, with the last ranges grouped due to the low frequency recorded. The analysis of these
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frequencies revealed that, in Brazil, children access digital technologies for longer, with the highest
incidence being more than one hour per day, unlike in Portugal, where the highest frequency was for 15
to 60 minutes per day. The observed differences confirmed the association between the country and the
digital technology access time by calculating the chi-square statistic, which resulted in y* = 37.76 (df = 2;
p = 0.000), revealing a dependence between these variables.

Table 2. Distribution of the frequencies and percentages of digital technology access time by country.

Brazil Portugal
Access time Freq. % Freq. %
Less than 15 minutes per day 2 2,38 23 28,75
15 to 60 minutes per day 32 38,10 42 52,50
More than one hour per day 50 59,52 15 18,75
Total 84 100 80 100,00

Source: Prepared by the authors.

The analysis of time dedicated to accessing digital games also revealed differences when
comparing the Brazilian and Portuguese participants, as shown in Figure 4. Most of the participating
Brazilian children (n =34) played for 15 to 60 minutes per day, with the same frequency in the ranges of
less than 15 minutes and from one to two hours per day (n = 28). In turn, the most significant portion
of Portuguese children (n = 40) also played for 15 to 60 minutes per day, yet only eight children played

for one to two hours per day, according to their guardians.

Figure 4. Frequencies of the time spent accessing digital games for the children from Portugal and

Brazil.
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The attention performance was measured through the collective application of the BPA subtests in the
participating classrooms. The results of the performance assessment of the Brazilian and Portuguese
children are presented in Table 3, in which one may observe a significant difference in the performance

of the different types of attention assessed. The differences between the means were 17.5 points for
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concentrated attention, 24 for divided attention, and 12.7 for alternate attention, indicating that the

participating Portuguese children had a statistically significant superior attention performance than the
Brazilian children (p < 0.05).

Table 3. Performance of the types of attention by country.
Brazil (n=85) Portugal (n=84)
Type of P-
attention Mean (SD) Q1 Md Q3 Mean(SD) Q1 Md Q3  value*
Concentrated 29,7 (26,1) 14 355 46 47,2 (16,2) 34,25 48 58 0,000

Divided 244(327) 8 31 465 484 (257) 3625 51,5 67,75 0,000

Alternate 38,0 (28,79 28 39,5 59 50,7 (20,9) 40 51 62 0,004
Source: Prepared by the authors.
Notes. SD = Standard Deviation. Md = median. Q1 = first quartile. Q3 = third quartile. * Mann-Whitney Test

Considering the performance of the different types of attention and the three main digital
technology access time ranges, the possible association between these variables was analyzed. The results
presented in Table 4 revealed that the best performances for concentrated and divided attention were
obtained by the Brazilian and Portuguese children who accessed technologies from 15 to 60 minutes per
day. For alternate attention, the Brazilian children who accessed digital technologies for more than one
hour per day had the best mean and median scores, while the Portuguese children who had the best
scores accessed them for 15 to 60 minutes per day. However, despite the differences observed, the
Kruskal-Wallis test did not indicate significant differences. Also, a high standard deviation stood out,
especially relative to the performance of Brazilian children, indicating a considerable difference in the

performance of children in the time ranges.

Table 4. Association between digital technology access time and attention performance according to the
BPA for Brazilian (BR) and Portuguese (PT) children.
Concentrated BPA  Divided BPA Alternate BPA

Time range Country N Mean (SD) Md Mean (SD) Md Mean (SD) Md
Less than 15 BR 2 -15,5(43,1) -155 11(11,3) 11 21(56,5) 21
minutes per day PT 23 44,39(14,9) 48 45,95(25,37) 55 48,69(18) 50
15 to 60 minutes per BR 32 332(25,3) 41 29,5(30,9) 35 34,5(31,7) 36,5
day PT 42 489(16,8) 52 55,47(22,48) 54,5  51,32(22,35) 52,5
More than one hour BR 50 29,5(25,1) 34 21,5(34,5) 27,5 41,2(26,0) 46
per day PT 15 453(17,1) 42 38,9(30,5) 49 49,921,9) 49

BR 0,148 0,249 0,622
P-value*

PT 0,290 0,191 0,694

Source: Prepared by the authors.
Notes. SD = Standard Deviation. Md = median. * Kruskal-Wallis Test.
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The analysis of the association of the time dedicated to interacting with digital games using
the Kruskal-Wallis test also did not reveal significant performance differences in the types of attention
relative to the time ranges in the attention performance of the two analyzed samples of children (Brazilian
and Portuguese). Table 5 shows the very close performances in the comparison between Portuguese
children who played games in the three time ranges, with the most considerable difference being 15.5
points in the comparison with the concentrated attention performance of the children who played for
less than 15 minutes and more than one hour per day. The performances of the Brazilian children in the
time ranges showed more considerable variations. It should be noted that the best concentrated attention
performances for the two samples were obtained in the range of those who played for less than 15
minutes a day. For divided attention, the best mean performances were of the Brazilian children who
played for less than 15 minutes per day and the Portuguese children who played for 15 to 60 minutes per
day. Finally, the best alternate attention performances for both the Brazilian and Portuguese children

were obtained in the range that indicated playing games for more than one hour per day.

Table 5. Association between the mean digital game interaction time and attention performance
according to the BPA for Brazilian and Portuguese children.
Concentrated BPA  Divided BPA Alternate BPA

Time range Country N Mean (SD) Md Mean (SD) Md Mean (SD) Md
Less than 15 BR 10 43(17,0) 42 29922,7) 36,5 39,022,4) 40
minutes per day PT 28 50,4(15,0) 51,50 44,1(33,3) 51,50 51,6(16,7) 51,00
15 to 60 minutes  BR 35 31,1(25,7) 39 23,5354 30  30,8(36,1) 33
per day PT 40 479(17,9) 49,50 51,5(21,7) 51,00 50,4(26,2) 51,50
More than one BR 36 20,1(26,2) 36 28,9(30,5 33 45,6(21,1) 49
hour per day PT 9 34909,1) 42,00 48,6(16,7) 55,00 53,3(8,7) 49,00
BR 0,274 0,845 0,271
P-value*
PT 0,230 0,941 0,947

Source: Prepared by the authors.
Notes. SD = Standard Deviation. Md = median. * Kruskal-Wallis Test.

DISCUSSION

Nowadays, the development of attention, as an essential component of the being-in-the-
world, is related to the development of technologies (Lewin, 2016). This is because the emergence of
new technologies has modified, for example, how students engage in multiple attention streams (listening,
reading, and sending text messages simultaneously), and they interfere with the organization of routines
and activities carried out during childhood. Access to digital technologies and interaction with digital
games are combined in the daily lives of children with other activities, such as playing and interacting
socially.

From the results, some aspects that merit discussion and imply reflections related to
guidance, mediation, and orientation in both the school and family contexts stood out. One of them
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refers to the favorite types of play of the participants in this study, who did not prioritize digital games
over other types of play. It should be noted that the children from both countries preferred group play,
which favors social interaction and is fundamental to human development. The importance of
diversification of experiences for the healthy development of children is emphasized. The frequency
observed in the different types of play of the children revealed a tendency toward this diversification.

Smartphones proved to be the most used devices by both the Brazilian and Portuguese
children, with tablets in second place. The results follow the trend pointed out by the 2019 TIC Kids
Online Brazil survey, published by the Regional Center for Studies on the Development of the
Information Society (Cetic.br), which revealed smartphones as the primary devices used by children and
adolescents for accessing the Internet (95%). In Portugal, a similar survey conducted and published by
Ponte and Batista (2019) revealed that smartphones were the technology most accessed by Portuguese
children and adolescents aged nine to 17 years, with nine out of ten survey participants using them every
day, which corresponds to twice the daily use of computers (41%).

The main technology that children have access to could influence the results obtained in this
study, as these portable devices allow individuals to engage with digital applications anytime and
anywhere, which tends to increase the frequency of use and the total amount of time spent using digital
technologies, corresponding to an increase in the number of children involved in overuse from a younger
age (Ofcom, 2020; Siibak; Nevski, 2019). However, the comparative results are very similar, both in terms
of the most used technology and the activities performed during its use, and it is not possible to establish
a link between these factors and the differences observed in the performance of care in the two countries.

Concerning the activities carried out by the children participating in this study, the interaction
with digital games stood out as the most frequent activity for Portuguese and Brazilian children, along
with access to videos for the latter. These data corroborate the survey by Cetic (2020), which considered
that, of the total users aged nine to 17, 83% watched videos, 765 performed searches, and 68% used
social networks. The analysis by Palma et al. (2020) on the use of social networks by Brazilian children
and adolescents as a space for socialization mediated by digital technologies connected to the Internet
indicated that 40.8% played digital games once a week or more as part of the activities carried out in this
space. In Portugal, the EU Kids Online survey indicated that the activities most performed by this public
with digital technologies were related to entertainment and communication, with 80% using them to
listen to music and watch videos and half referring to their use for online games (Ponte & Batista, 2019).

The digital technology access time analyzed in this study revealed that the Brazilian children
dedicated more time than the Portuguese children, having a higher frequency of access for the time ranges
of more than one hour per day. The main difference was in the range of one to two hours. It is noteworthy
that the daily access time of the Brazilian children in this study was similar to that of other research, such
as the studies by Konca (2022), which indicated an average daily access time of three hours for children

aged three to six, and Kalabina and Progackaya (2021), which revealed that most children aged five to
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seven accessed digital technologies for one to three hours per day. The main difference was in the range
of 1 to 2 hours. It should be noted that the daily access time of Brazilian children is similar to other
studies, such as Konca (2022) who indicate an average daily access time for children aged 3 to 6 years is
3 and Kalabina to Progackaya (2021) who reveal that most children aged 5 to 7 years access 1 to 3 hours
a day.

Otherwise, no association was identified between the time devoted to digital technologies
and games and the performance of the different types of attention measured. These results refer to the
need to deepen the investigation, particularly of the time dedicated to interacting with digital technologies
and games and their quality. As evidenced by Dye and Bavelier (2010), visual attention, namely that
required to search for a target, the time needed to recover attention and direct it to a target, and the
number of objects to which attention may be simultaneously allocated, is improved by digital players
compared to non-players. Despite the scarcity of studies, these results are encouraging and imply the
continuation of research in this field, also considering different ages and digital games.

It is observed that when the preferred activities and the type of activities performed by
Brazilian and Portuguese children are analyzed, no substantal differences are identified. However, there
is a difference in relation to the times of exposure to digital technologies. Vedechkina and Borgonovi
(2021) reinforce that there is no scientific consensus on the effects of children's exposure to digital
technologies and consider that many factors such as the characteristics of users, the form and type of
content accessed and the circumstances in which use occurs and the interaction between the three factors.
In relation to digital games, several scientific evidences indicate that the possible effects on attention
performance depend on the type of game content and the cognitive skills/abilities that are recruited (Boot
et al., 2008; Green; Bavelier, 2006; Oei; Patterson, 2015).

Digital technologies offer different types of stimuli, which in turn exercise diverse types of
attention. In the interaction with a digital game, for example, a child uses concentrated attention on the
execution of movements to follow a trajectory, managing to sustain it for long periods while being
distracted by other stimuli that capture the focus and cause the flow of the immersion to oscillate. At
other times, there is attention that is divided between executing an action and following the feedback and
controls presented on the screen.

This factor may also be related to the fact that the time ranges of interaction with digital
games are not associated with significant differences in attention performance. The younger they are, the
less is the cumulative time of exposure to this technology. Regarding the effects of games on attention,
it is necessary to consider the type of task and attention required. When assessing visual attention as the
ability to quickly and efficiently filter out visual distractors presented rapidly, there is strong evidence that
digital action games significantly improve this ability (Green; Bavelier, 2006; Greenfield, 1994; Feng;
Spence; Pratt, 2008). However, if one analyzes the ability to stay focused on a flow of information that
evolves slowly, such as attention in class, there are research results that suggest that the total screen time
and the interaction time with games, in particular, may have negative effects (Bavelier et al., 2011).

From this perspective, the relevance emerges of attention being researched in its correlation
with various competencies, such as critical and creative thinking. Not least because, as previously
mentioned by Ramos and Vieira (2020), interaction with technologies may have implications for attention
performance, and the identification of the most distracting focuses and multitasking may be enhanced in

favor of learning different dimensions of competencies, such as those mentioned. In this sense, authors
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such as Vorvoreanu (2014) have also highlighted the relevance of becoming aware of the importance of
self-regulation of attention and the framework of competencies for different literacies, such as
technological and media literacies. The latter even reinforced that attention should be considered a
fundamental part of alphabetization and technological literacy.

It should also be emphasized that, nowadays, there is an exponential amount of information
in different formats due to the dissemination of digital information and communication technologies.
Given this, Citton (2018) emphasized that information consumes the attention span, which is limited.
This limitation of the attention span and the number of stimuli that compete for attention makes it
something valued. Many digital platforms vie for the attention of users (Pedersen; Albris; Seaver, 2021).

In the research carried out with children, no association was observed between the
technology and game access time and attention performance, unlike the mentioned studies conducted
with adults. However, the comparison between the performance of Brazilian and Portuguese children
showed a statistically significant difference, with the Portuguese children being superior. One difference
in the samples was that the Portuguese children studied full-time, while the surveyed Brazilian children
only attended school for part of the day. This may be one of many explanations that help understand the
difference found. It is known that school has a fundamental role in development and learning during
childhood, as it is marked by guided and intentional activities that organize a routine and fundamentally
include the exercise of the different types of attention.

At the same time, it is highlighted that the use of digital technologies and games in school
favors the orientation and encouragement of reflection on their use and the preparation of children to
deal with all possibilities more consciously and critically. According to Vorvoreanu (2014), educational
institutions must guide students on how to use digital technologies more responsibly, reflexively, and
effectively.

A broader analysis of cultural and social differences could contribute to the discussion of
these results. It is known that Brazil has a strong cultural influence from Portugal due to the colonization
process that sought to mirror the structure, values and beliefs (Caldas, 1997, Holanda, 1995). However,
it is observed that Brazil has greater economic challenges, has a much wider geographical extension that
culminates in great social and cultural diversity, as well as problems such as more violence and insecurity.
The research carried out did not map the cultural and social aspects present in the sample. It is noted the
age group close to the participants and those who attend public educational institutions in which a factor
that strongly differentiates the two educational systems is that in Portugal we have a comprehensive
education, where children spend 5 to 8 hours daily in schools and in Brazil they are, on average,
approximately 4 hours.

The diversified universe of digital technologies imposes significant challenges to research,
with Vedechkina and Borgonovi (2021) having warned about the factors and circumstances that must be
considered when seeking the implications of using these technologies. The clipping of digital games, for
example, involves millions of games, hundreds of distinct genres and subgenres, and they may also be
played on different devices such as computers, consoles, tablets, and smartphones. Therefore, according
to Bavelier et al. (2011), it is not possible to have a scientific predictive power that points to the benefits
and harms of their use. However, scientific evidence may describe and indicate changes in different
conditions of use, such as the connection with screen exposure time in the interaction with digital
technologies, or reinforce the importance of adult mediation to obtain favorable gains for child

development.
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Finally, it is reinforced that not all individuals will be equally affected by technology, just as
not all technologies affect cognition globally and persistently. These results highlight the limitations of
generalization across different screen-based activities when discussing the cognitive implications of digital

technologies.

CONSIDERACOES FINAIS

The results revealed that the time spent accessing and interacting with digital technologies
and games cannot be associated with the performance of the different types of attention of the
participating children. However, a higher performance of Portuguese children was observed, which may
be related to access to full-time education, but many other cultural and contextual factors may influence
attention performance. In addition, the sample is small and not random, aspects that reinforce the need
to be very cautious in interpreting and generalizing the results. Thus, these results reinforce the need for
more scientific studies that can analyze in depth the factors that may influence the effects of exposure to
digital technologies, highlichting the type of content accessed and activities developed and the
circumstances of access, including parental mediation.

Thus, it is necessaty to develop cross-sectional and longitudinal studies, including expressive
samples, which can offer better contributions to understanding which factors may influence attention
performance.

In this context, the results obtained are added to other scientific evidence that reinforces that
interaction with technologies does not necessarily hinder the development of attention. However, the
sample size and convenience selection are recognized as limitations, as well as the use of questionnaires,
which may not reflect the interactions and uses made by children of digital technologies, as it is based on
the perception of parents.

This reinforces the need for education and schools to consider the significant presence of
technology in children's daily lives and the body of scientific evidence. The evidence is often
controversial, but it points to the influence of digital technologies on cognitive development and the
learning process. Thus, there is a wide range of technologies and digital games that have educational
potential and can improve the different types of attention of children in the early years of schooling.

At the same time, knowing the different factors that influence this relationship may provide
subsidies to the organization of curricula and public education policies, as well as prevent learning

difficulties and ensure the quality of life and health of children and future adults.
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