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Introduction: The importance of addressing children's cognitive development and its role in
learning and, consequently, the future life of children is undeniable. This study aimed to investi-
gate the evolution of attention-related abilities in preschool and elementary school children with
normal development.

Methods: The present study was descriptive-analytical and comparative. The study population
included all preschool and elementary school students in schools in districts 1, 2, and 3 of Tehran,
Iran, in the 2018-2019 academic year, from which 410 children were selected from these children
using the cluster multi-stage random sampling method. The N-Back test was used to evaluate
attention-related abilities. One-way analysis of variance test and Tukey post hoc test by SPSS-22
were used to analyze the data.

Results: The analysis of variance revealed that attention-related abilities in children with normal
growth improve with age. Furthermore, the post hoc test results showed that older age groups indicate
significantly higher accuracy and less reaction time than lower age groups.

Conclusion: According to the results of the present study, attention in students have an essential
role in improving their social relationships and academic performance. Therefore, examining and
strengthening it in elementary school ages, around four to eight years old and even up to 12 years

old when the development of forehead parts is complete, has avital role in academic success.

Citation: Norouzian M, Nejati V, Bagheri F. Investigation of the evolution of attention-related abilities in preschool and
primary school children with normal development. Advances in Cognitive Sciences. 2022;24(3):30-40.

Extended Abstract
Introduction

The foundations of knowledge, skills, and attitudes are
formed from the preschool age. Hence, it is necessary
to pay attention to any educational development and in-

novation from the early years of childhood. One of the

main factors of teaching and learning is the level of at-
tention of learners to the subject of the lesson. Indeed,
attention includes information selection, integration of

selected information, memory processes, and scheduling
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of responses. Deficiency in attention function will lead
to deficiency in all purposeful activities from the sim-
plest to the most complex. As psychologists emphasize
that the initial stage of any learning begins with attention
and insufficient attention to the learning impairs individ-
ual learning. Numerous studied have been done on the
attention abilities in preschool and elementary school
children. However, so far, a comprehensive study has
not examined the evolution of the mentioned abilities
in preschool and elementary school children with natu-
ral development, and in this regard, a gap in research is
felt. Thus, such research helps examine the evolution of
children’s attention, executive function, and emotional
recognition. The current study aimed to investigate the
evolution of attention-related abilities in preschool and

elementary school children with normal development.

Methods

The present study was descriptive and comparative. The
study population included all preschool and elementa-
ry school students in schools in districts 1, 2, and 3 of
Tehran and the 2018-2019 academic year. Four hundred
children were selected from these children using the
cluster multi-stage random sampling method. In order
to select the sample, first from preschool and elementary
school centers in Tehran, three districts were randomly
selected, and then from among these three districts, three
schools were randomly selected. Then, two classes were
randomly selected from each school in each grade. After
that, according to the inclusion and exit criteria of the re-
search, 410 students from these classes were selected as
a sample group with natural evolution. Inclusion criteria
in this group were: being a pre-school and elementary
school student in the selected area, conscious satisfac-
tion, and desire to participate in research. The N-Back
test, which is a task of measuring cognitive performance

related to executive actions and was first introduced in
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1985 by Kirchner, was administrated. Since this task in-
volves storing and manipulating cognitive information,
it is well-known for measuring working memory perfor-
mance. It is done using simple visual stimuli such as let-
ters of the alphabet or shapes. Reliability coefficients in
the range of 0.54 to 0.84 showed the high validity of this
test. The validity of this test is also very acceptable as
an indicator of working memory performance were used
to collect data. One-way analysis of variance and Tukey

post hoc test by SPSS-22 was used to analyze the data.

Results

Findings from demographic data showed that among
410 subjects, 199 (48.5%) were girls, and 211 (51.5%)
were boys. The study subjects had an age range of 5to 11
years, among which eight years had the highest frequency
(15.6%). In order to determine evolution attention abili-
ties in preschool and elementary school children with
normal and abnormal development, an analysis of vari-
ance test was used. Before presenting the results of the
analysis of variance, the assumptions of parametric tests
(normality of data distribution, homogeneity of variance,
and equality of variances assumption) were evaluated.
First, the normality of data distribution was checked and
confirmed using the Kolmogorov-Smirnov test (P>0.05).
The Levene’s test also tested the assumption of homoge-
neity of variance, which showed the results for the vari-
ables of ability to attention (F=2.56, P=0.194) were not
significant. Thus, the assumption of homogeneity of vari-
ance was observed. Besides, the results of the Mauchly's
sphericity test showed that the equality of variances as-
sumption was observed in the variables of ability to at-
tention (P<0.05). The results showed attention abilities
in children with normal development as they age. The
results of the analysis of variance showed that partici-
pants with different ages have different attention abilities

and differences between different ages in all components
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of attention abilities, including first-stage reaction time,
second-stage reaction time, third-stage reaction time,
first-stage error, second-stage error, the third-stage error
is significant at the level of 0.001. Tukey post hoc test
was used to compare ages in each component (first-stage
reaction time, second -stage reaction time, third-stage
reaction time, first-stage error, second-stage error, and
third-stage error). The post hoc test results showed that
older age groups show significantly higher accuracy and

less reaction time than lower age groups.

Conclusion

The results of this study indicated that attentional abili-
ties in students are age-dependent and, with age increase,
attentional abilities grow and develop. According to the
present study’s results, students' attention ability has
an essential role in improving their social relationships
and academic performance. Therefore, examining and
strengthening it in elementary school ages, around four
to eight years old and even up to 12 years old when the
development of forehead parts is complete, has a vital
role in academic success. On the other hand, it is sug-
gested that attention abilities be examined through stan-
dardized tests and the results be recorded in the students'
files. Like other studies, the present study has some lim-
itations. Among the limitations of the present study, we
can mention the present study’s design and the use of
cross-sectional methods, which will not lead to the sta-
bility of results. Besides, among the other limitations of
the present study, we can mention the limited research on
preschool and elementary school students in Tehran, Iran,
S0 it is suggested that other similar research be done with
different occupational groups in other cities and with dif-
ferent cultures to remove the limit of generalizability of

the results.
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