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Abstract

Background: This study examined the relative contributions of general cognitive abilities.
Neuropsychological assessment (NA) of cognitive domains (CDs) plays a crucial role in
understanding early childhood development, as the assessment of these domains provides valuable
insights into brain function. Aim: This study aimed to highlight the use of neuropsychological
assessments and to identify the cognitive domains most commonly evaluated in studies
involving children and child development. Methods: Following the guidelines for systematic
reviews and meta-analyses, we searched PubMed, OpenAlex, and Google Scholar, identifying
1,700 articles for screening based on the predefined inclusion criteria. The methodological
quality of the included studies was evaluated with respect to neuropsychological assessment
and cognitive domains, and relevant data were systematically extracted. Results: Of the 1,700
articles identified, 69 met the inclusion criteria and were included in the final analysis. The
age groups and cognitive domains assessed in each study were analyzed to provide an overall
synthesis of current research.
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O030p MeTO10B U Pe3yJbTATOB HEHMPOICUXOJIOTHYECKOTI0
00cJIeI0BAaHNA KOTHUTUBHBIX QYHKIMH y AeTel

Bunudpen M.3.', Kuceaes C.10.'

! Vpanbckuii GpeaepanpHblii yHuBepcuTeT, EkarepunoOypr, Poccust

AHHOTAIIUSA

BBe}IeHl/leZ B TaHHOM HCCJIEAOBAaHUUN MU3y4daJICA OTHOCHUTEIbHBIN BKJIa[ O6I.[II/IX KOTHUTUBHBIX
cnocobnocreil. Heiiponicuxonornueckast onenka (HIT) koruurusHbix jomenoB (K1) BaxkHa st
TIOHUMAaHUA Pa3BUTUAL [[eTeﬁ PaHHETO BO3pacTa, MOCKOJBKY PE3YJIbTAThl, IIOJTYUYCHHBIC B XO4€
OLIEHKH ATUX KOTHUTUBHBIX JJOMEHOB, JIAIOT YETKOE Mpe/cTaBlieHne o QyHKIusx Mosra. Lles:
HCCIIeI0OBaHUEe OBIIIO COCPEIOTOYCHO Ha ocBeleHnu ncnonb3oBanus HIT u acriexktos KJI, ko-
TOPBIC 06I)ILIHO U3MEPSIOTCA Y I[eTefI WJIN B UCCIICIOBAHUAX Pa3BUTHUA. MeTO}]I B COOTBECTCTBHH
C PEKOMEHJALMSIMU [0 CUCTEMaTHYeCKOMy 0030py M MeTaaHaju3y, ITOUCK B 0a3ax JaHHbBIX
PubMed, OpenAlex u Google Scholar BeisiBui 1700 rcciaeq0BaTeIbCKUX CTATCH, MPOIISIIITAX
[IPOBEPKY Ha COOTBETCTBUE KPUTEPHUSIM BKJIOUeHHs. KauecTBo crareil aHaaIu3upoBajioch B CO-
orBetrctBum ¢ HIT n KJI, u nanusie Obutn TiiarensHo u3BiedeHsl. Pesyabrarhl: u3 1700 cra-
Tel ToJIbKO 69 MpoIIK B (UHAIBHBIN 3Tan. Bo3pacT 1 KOTHUTUBHBIC JOMCHBI, OLICHUBACMbIC
B KQJKJOU CTaTbe, U3MEPSUIUCH IS [I0JIy4YEHUS] KyMYJIITUBHOIO PE3yJIbTara.

KiroueBbie cjioBa: Heﬁponcnxonomqecxax OII€HKA, KOTHUTHUBHBIC TOMCHBI, ITIO3HAHUE, Pas3-
BHUTHEC
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Introduction

Neuropsychology studies the relationship between
the human brain and behavior. Its development as a
specific area of study is relatively recent, although
its scientific basis results from several decades of
knowledge and investigation. Neuropsychological
screening initially sought to identify and locate focal
brain lesions. Today, it is based upon the dynamic
location of functions, with the aim of investigating
higher cortical functions, such as attention, memory,
language, among others [Costa et al., 2004].
Neurocognitive assessment has continued to serve
as a primary method to study both the development
and the degeneration of the brain, and improvements
in the testing process have helped to solidify its role
in the field of neuropsychology. The introduction
of standardized methods of test administration,
scoring and interpretation represents one of the most
important advances in the past century [Clark et al.,
2006]. Typical approaches to the characterization and
classification of cognitive performance in clinical
neuropsychology refer to domains of cognitive
performance. Within each domain there are typically
subdomains, which refer to component ability
processes within the larger constructs. Individual
neuropsychological tests are characterized under
these subdomains, with these tests measuring one or
more discrete abilities [Harvey, 2019]. Within today’s
society, quick and accurate reading skills are essential
to participate in societal activities (e.g., education,
using social media, communication) and to achieve
professional success [Franzen et al., 2021].

Neuropsychology can prepare different health
professionals (e.g.: physicians, psychologists, speech
therapists, etc.) by subsidizing the investigation of
children’s intellectual functions and promoting a
more efficient therapeutic intervention [Costa et al.,
2004]. Many medical and neurological conditions
are associated with changes in cognitive functioning.
Neuropsychological assessment (NA) via standard
paper-and-pencil measures continues to be the gold
standard for assessment of cognitive and behavioral
functioning but may not always be practical in certain
situations [Plourde et al., 2018]. For instance, in
healthy children, long-term memory capacities rise
steadily during development in close relation to
processing skills and immediate memory processes
[Bergemann et al., 2015]. Additionally, a proliferation
of tests exists for the assessment of auditory-verbal
memory processes. However, from a clinical practice
perspective, the situation is less clear when it comes to
the ready availability of reliable and valid tests for the
evaluation of visual/visuo-spatial memory processes.
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While, at face value, there appears to be a wide range
of available tests of visual/visuo-spatial memory,
utilizing different types of materials and assessment
strategies [Diaz-Orueta et al., 2022].

The origin of these domains was originally linked
(i.e., localized) to the areas of the brain in which these
processes were seen to be occurring, a perspective
that is still important today [Harvey, 2019]. These
skills allow us to monitor and flexibly adapt our
behavior to changes in context, and to learn new
actions and strategies to solve new and complex
problems [Scionti et al., 2020]. This way, by knowing
the normal development and functioning of the brain,
we may understand cerebral abnormalities, such as
cognitive and behavioral disorders that result from
injuries, diseases or abnormal brain development
[Costa et al., 2004].

Child neuropsychology, whose aim is the early
identification of cognitive and behavioral disorders, has
become one of the key elements of regular well-child
visits. In this case, appropriate tools (neuropsychological
tests and developmental assessment scales) are
necessary [Costa et al., 2004] because at this age,
deficits in specific cognitive domains (CD) such as
attention, memory, executive functions, visual motor
and language functions have been reported [Bergemann
et al., 2015]. Therefore, subtle neuropsychological
dysfunctions might contribute to a worsened use of
the child’s intellectual capacity and poor academic
achievement. Cognitive abilities supporting intellectual
performance include memory, attention and
concentration [Bergemann et al., 2015].

Neuropsychological screening is recommended in
any case in which a cognitive or behavioral difficulty
of neurological etiology is suspected. This screening
can help with the diagnosis and treatment of several
neurological diseases, childhood developmental
disabilities, psychiatric  involvement, conduct
disorders, among others. The contribution of such
screening in children also applies to the teaching-
learning process, as it allows establishing some
relations between higher cortical functions, such
as language, attention, memory, symbolic learning
(concepts, writing, reading, etc.) [Costa et al., 2004].
Assessment as it is widely understood and used
within educational contexts: as an umbrella term
for measurement, charting, monitoring, tracking,
evaluating, characterising, observing, indicating, and
so on [Shearer et al., 2021]. The first principle of
quality cognitive assessments addresses this negative
perception [Worrell et al., 2002]. However, this
integration between systems is possible only with the
support of general cognitive abilities (e.g., language,
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working memory, executive functions) [Traff, 2013].

Generally, there are issues with the validation of
classical neuropsychological assessments, one of
the tools used to detect cognitive deficits [Gkintoni,
Nikolaou, 2024]. The only way to know if that
knowledge has «passed on» is to assess the extent
of student understanding [Worrell et al., 2002].
Assessment can therefore only be captured through
subjective, qualitative, interpretivist methods and is
centered on an assessment-for-learning approach to
monitor progress [Shearer et al., 2021]. In this paper,
we will organize our review of assessment of cognitive
domains by the general ability area and will comment
in each domain where that domain fits into [Harvey,
2019]. The primary aim of this project was to apply
rigorous systematic review methods to synthesize the
literature [Fisher et al., 2022].

Method

Literature search

The author used the global search [Shearer et al., 2021]
of literature using the following electronic databases:
PubMed, OpenAlex, and Google Scholar. Each of
these studies was unique in scope, and specific topics
we identified included broad satisfaction with specific
components of the neuropsychological service (e.g.

the report), knowledge, efficacy, and clinician-parent
alliance [Fisher et al., 2022]. The search strategy
(i.e. terms and fields) varied slightly by database in
response to differences in indexing.

Inclusion and exclusion criteria

Studies identified through the literature search were
[Shearer et al., 2021]. This study does not impose
restrictions on the subjects’ gender, age, ethnicity, or
socioeconomic background. Age classification adheres
to common age standards [Xiao et al., 2024]. The study
included only research articles with experimental
methodology and results which covered the topic of
interest. Books and abstracts were excluded as well as
systematic reviews. The study included only research
articles from the year 2000 (from 25 years) and
excluded articles before this period.

Data extraction

The researchers created and used data extraction form
to organize bibliographic information, methodological
variables, risk of bias issues, and primary findings
from each study [Fisher et al., 2022]. This procedure
was manually and accurately completed by the
authors.

Data analysis

Statistical analyses were performed with the statistical
software package [Bergemann et al., 2015] Minitab

Chart of Mean( EF, MEM, V5, MS, 5C, RE, LS, AT)
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Statistical Software. The analysis was classified
into two sessions (age and cognitive domains) and
measured respectively.

Age

This variable was classified into two groups (0—12
years, 0—18 years). Age was extracted from each
study in order to measure the age range which is
frequently assessed in neuropsychological and
cognitive research. A unit of 1 represented that a
specific age group was measured in a study while a
unit of 0 means the age group was not assessed. It is
important to note that some studies cut across both
ages therefore a particular study might fall under both
age groups.

Chart of Mean (EF, MEM, VS, MS, SC,
RE, LS, AT)

This battery taps the primary cognitive domains
including attention, learning and memory, speed
of processing, verbal versus visuomotor ability
and executive function [Clark et al., 2006]. These
cognitive domains were classified into eight major
groups as follow: executive function (EF); memory
(MEM); visual skills (VS); motor skills (MS); social
cognition (SC); recognition (RE); language skills
(LS); attention (AT). It is important to note that
some of the research articles assessed more than one
cognitive domain (see Figure 1).

Results

The aim was to apply the results of the systematic
review to identify gaps in the extant literature and
describe priorities for future research [Fisher et al.,
2022].

Country of research

Despite the limited amount of research in this topic,
through a systematic review of 1700 research articles
were generated from carefully planned search, with
the use of adequate keywords 69 research articles
(mean = 7.667, SD = 4.213) met the final inclusion
criteria. Among 69 studies 14 was conducted in the
United States of America [Brunner et al., 2013;
Charvet et al., 2014; Davis et al., 2005; Hou et al.,
2020; Kreidler et al., 2023; Kuwabara et al., 2012;
Luciana et al., 2002; Newberry, 2025; Schraegle et
al., 2022; Sepeta et al., 2017; Shi et al., 2022; Silver
et al., 2007; Wells et al., 2008; Williams et al., 2014].
Interestingly only 6 studies were obtained from the
United Kingdom [Davis et al., 2011; Dorrenbacher
etal., 2014; Ellis et al., 2020; Flaugnacco et al., 2015;
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Heffelfinger et al., 2009, Papini et al., 2020], and 7
from the Netherlands [Butcher et al., 2012, Pel et al.,
2010; Prins et al., 2011; Van der Zee et al., 2019; Van
der Zee et al., 2021; Van’t Noordende et al., 2016; Van
Zellem et al., 2015]. From Italy [Duma et al., 2021;
Liguoro et al., 2025; Morelli et al., 2022; Operto et al.,
2021; Portaccio et al., 2009; Zilli et al., 2015], Spain
[Costa-Lopez et al., 2023; Iglesias-Vazquez et al.,
2023; Parrilla-Escobar et al., 2024; Magallon et al.,
2016], Sweden [Gran Ekstrand et al., 2021; Lindquist
et al., 2008]; Brazil [Braga et al., 2007; Guimaraes
et al., 2007; Neri et al., 2012; Santos et al., 2005],
Canada [Kotsopoulos et al., 2021; Lichtenstein et al.,
2017], Germany [Heine et al., 2010; Johann et al.,
2020; Tacke et al., 2016]. 1 paper came from France
[Hamdioui et al., 2022]. However, there were 2 papers
from Belgium [Ben Itzhak et al., 2021; Miatton et al.,
2007], Australia [Bornholt et al., 2004; Lawrence
et al., 2004], Switzerland [Martarelli et al., 2011;
Schneider et al., 2008], and Finland [Haavisto et al.,
2012, Loukusa et al., 2018] respectively. And the rest
from Norway [Furnes et al., 2009], Denmark [Eiberg,
2024], Russian Federation [Zashchirinskaia, 2021],
Indonesia [Ayu, 2020], Saudi Arabia [Alsaedi et al.,
2020], China [Feng et al., 2025], Japan [Ide-Okochi
et al., 2022], Chile [Rojas-Libano et al., 2019], Hong
Kong [Cheung et al., 2006], Iraq [Hadi, 2021], Iran
[Mahani et al., 2011], Kenya [Malmberg et al., 2011].
This critical breakdown shows the dominance of
the United States and other developed countries in
scientific research.

Assessed Cognitive Domains

The study focused on eight (8) cognitive domains
which are further subdivided and classified according
to relatedness with domains studied in the research
articles. The major cognitive domains comprised
of: executive function (EF), visual skills (VS),
memory (MEM), Attention (AT), social cognition
(SC), recognition (RE), language skills (LS) and
motor skills (MS). It is important to note that some
studies measured more than one of the categories
of cognitive domain. Based on this the researcher
classified reading, processing speed, intelligence, and
learning as EF. In the same vein, memory and recall
was classified as MEM which were assessed in 24
studies, 24 studies assessed VS (perception and visual
perception, visuospatial perception, visual orienting)
while LS (verbal skills, phonemic fluency, auditory
skills, audiovisual) was measured in 19 studies. 8
studies assessed motor skills and interestingly only 4
studies assessed RE and 4 studies — attention (see
Figure 2).
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Detailed visualization of studies and the cognitive domain assessed / /[emanvhas susyanuzayusi uCCie008anull U OYeHUBAEMbIX KOCHUMUBHBIX OOMEHO8
First author | Country / Journal / Sample Age/ Cognitive domain Study aim / I{ens uccnemoBanus
& year of Crpana Kypnan size / Bo3spact assessed / OLieHMBaeMBbIiA
publication Pazmep KOTHUTUBHBIA TOMEH
/ TlepBbIit BBIOOD-
aBTOP U Ioj K1
myOuKa-
LU
Alsaedi et Saudi Brain Sciences | 149 6—-12 years Executive function To determine the prevalence of executive dysfunction in children with
al., 2020 Arabia ASD, as identified using the Behavior Rating Inventory of Executive
Function, examine the executive functioning profiles of children with
ASD relative to their typically developing (TD) peers. To investigate
the age-related differences (if any) in the executive functioning
performance of the children with ASD [Alsaedi et al., 2020]
Ayu, 2020 Indonesia | Research, 111 3-8 years Visual perception This study aims to modify the Frostig test into a testing instrument
Society and that is appropriate to the culture of child development in Indonesia
Development and to be a child-friendly instrument, especially for children [Natalia,
Azwar, 2020]
Ben Itzhak | Belgium Child Neuro- 630 6 years Seven visuoperceptual The aim was to develop a visuoperceptual profile schema reflecting
etal., 2021 psychology M =386 dimensions; (1) visual visuoperceptual strengths and weaknesses, using neuropsychological
F=244 discrimination and tests [Ben Itzhak et al., 2021]
matching, (2) object or
picture recognition, (3)
visual spatial perception, (4)
figure-ground perception,
(5) motion perception, (6)
visual short-term memory,
and (7) scene perception
Braga et al., | Brazil Journal 23 7-13 years Visual recognition memory, | Studied the relationships between magnetic resonance imaging (MRI)
2007 of Child Semantic verbal fluency, findings and neuropsychological sequelae in children after severe
Neurology Reading traumatic brain injury [Braga et al., 2007]
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Bornholt et | Australia Journal 1164 4-11 years Orientation, registration, To estimate theoretical starting points in typical cognitive profiles,
al., 2004 of Child Mean = 7.9, | attention, calculation, that are critical in the early years [Bornholt et al., 2004]
Neurology SD=2.2 recall, language, repetition,
commands, reading, writing
and copying
Brunner et United Arthritis Care | 80 10 years Attention, working memory, | To evaluate the reproducibility and validity of the Pediatric
al., 2013 States of & Research processing speed, and Automated Neuropsychological Assessment Metrics (Ped-ANAM)
America visuoconstructional ability | when used in childhood-onset systemic lupus erythematosus (cSLE)
[Brunner et al., 2013]
Butcher et The Neuro- 56 7—11 years Visuospatial perception, This study investigated whether children born preterm show a
al., 2012 Nether- psychology M =30 Intelligence specific deficit in visuospatial perception [Butcher et al., 2012]
lands F=26
Charvet et United Multiple 62 8—17 years Intelligence Quotient, Verbal | Changes in cognitive function over time were measured in the largest
al., 2014 States of Sclerosis Learning, learning and long- | pediatric cohort to Date [Charvet et al., 2014]
America Journal term delayed free recall
Cheung et Hong Physical & 58 67 years Visual perception The cultural relevance of the test (Developmental Test of Visual
al., 2006 Kong Occupational Perception second edition DTVP-2) by conducting expert panel
Therapy In review and item analysis. The second and third phase included
Pediatrics collection of normative data in Hong Kong children and examination
of age groups [Cheung et al., 2006]
Costa-Lopez | Spain Children 953 6-18 years Executive function, social This study aimed to analyze the influence of emotional regulation on
etal., 2023 M =512 | Mean = cognition sleep habits in Spanish children and adolescents and the mediating
F=441 | 10.85; SD = role of anxiety in this relationship [Costa-Lopez et al., 2023]
3.29
Davis et al.,, | United Journal of 92 4-5 years Visual skills This study was designed to identify specific visual-perceptual skills
2005 States of Pediatric in very low birth weight (VLBW) children [Davis et al., 2005]
America Health Care
Davis United British Journal | 248 4-11 years Motor ability, short-term The aim of this study was to investigate the consistency of
etal., 2011 Kingdom | of Psychology memory, visual processing interrelation across cognitive and motor development as a function of

(VP), long-term storage and
retrieval, fluid reasoning

age and sex in typically developing children [Davis et al., 2011]
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Dérren- United Frontiers in 54 8.10-11.10 Inhibitory control and The specific goals of the study are to investigate whether the type
bécher et al., | Kingdom | Psychology years (mean | Working memory WM of the training and the training setting would affect (1) the training
2014 age = 9.63 willingness indicating the intrinsic interest in the task; (2) the task
years, SD = performance (processing speed and accuracy) and the switching
0.81) performance in the training task; and (3) the transfer of training
benefits to an untrained switching task (near transfer) [Dorrenbécher
etal., 2014]
Duma et al., | Italy Epilepsy and 53 5-13 years Phonemic fluency To investigate how behavioral performance is implicitly shaped by
2021 Behaviour M =27 | Mean= 8§ the manipulation of the stimulus occurrence probability over time
(Elsevier) F=26 [Duma et al., 2021]
Eiberg, 2024 | Denmark | Journal of Child | 153 6-15 years 1Q and executive function Maltreatment potentially contributes to a cumulative deficit in
& Adolescent (66% neurocognitive maturation and development [Eiberg, 2024]
Trauma Female)
Ellis et al., United Journal of 86 0-2 years Early Social Cognition The development of a battery of tasks to explore the developmental
2020a Kingdom | Autism and sequence that TD infants acquire early social cognition skills. Proof
Developmental of principle study to demonstrate how this battery can be applied to
Disorders children with neurodevelopmental disorders, using a group of AUT
children as an example [Ellis et al., 2020]
Fengetal.,, | China European Child | 39 4-6 years Attention To monitor children’s activity synchrony (AcSyn) and activity
2025 & Adolescent volume (AcVo) using accelerometers in a school setting to examine
Psychiatry the correlation between these daily-life markers and the symptoms
related to attention deficit and hyperactivity disorder [Feng et al.,
2025]
Flaugnacco | United Plos One 48 8—11 years Rhythmic abilities, Music training, by improving temporal processing and rhythm
etal., 2015 Kingdom phonological awareness and | abilities, improves phonological awareness and reading skills in
reading skills children with dyslexia [Flaugnacco et al., 2015]
Furnes et al., | Norway Journal of 906 5-9 years Phonological The importance of cognitive and language skills on reading and
2009 USA Research in Awareness, Intelligence spelling development [Furnes, Samuelsson, 2009]
Reading
Gran Sweden Frontiers in 8 9-10 years Reading and decoding The overall purpose of the study is to compare eye tracking
Ekstrand et Education predictions to neuropsychological assessments in order to better
al., 2021 understand the validity of eye tracking based screening methods
[Gran Ekstrand et al., 2021]
Guimaraes Brazil Journal 50 7—15 years Visual and auditory ability | The aim of this study was to identify the neuropsychological deficits
etal., 2007 of Child in children with temporal lobe epilepsy [Guimaraes et al., 2007]

Neurology
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Hadi, 2021 | Iraq Psychology 150 4.5-6.5 years | Visual Perception (visual Indication of differences in skills (visual discrimination, visual
and Education discrimination, visual memory, and the distinction between form and ground, and closure
memory) visual, spatial relationships) among children depending on two
variables:
1. Age (4,5, 5, 6,5) years
2. Gender (male — female) [Hadi, 2021]
Hamdioui et | France Advances 1 6 years and 3 | Visuo-spatial (VSI) and Aimed to better understand the significance of the 1Q
al., 2022 in Neuro- months possessing speed, High profile heterogeneous in HIP, with the hypothesis that some
developmental intellectual potential (HIP) | neurodevelopmental disorders could explain this [Hamdioui et al.,
Disorders 2022]
Haavisto et | Finland Nephrol Dial 50 6—-16.5 years | Attention and Executive Aimed to evaluate comprehensively the cognitive level and
al., 2012 Transplant M =28 | Mean=11.1 | Functions, Language, neuropsychological profile of Kidney transplant (KTx) children
F=22 years Sensorimotor, Memory [Haavisto et al., 2012]
and Learning, Visuospatial
Processing, Social Perception
Heffelfinger | United The Clinical 229 3 years Executive function, To enable provision of standard neuropsychological services in the
etal., 2009 | Kingdom | Neuro- recognition previously underserved preschool population, including differential
psychologist diagnosis [Heffelfinger, Koop, 2009]
Heine et al., | Germany | Infant 66 6-9 years Executive function In the present study, we measured children’s eye movements while
2010 and Child they carried out a number line estimation task [Heine et al., 2010]]
Development
Hou et al., United Developmental | 88 6-18 Academic achievement, To describe the cognitive development of children with
2020 States of Medicine M =50 | Mean =12 attention, and executive neurofibromatosis type 1 (NF1) and plexiform neurofibromas, and
America and Child F=38 years functioning identify predictors of cognitive development [Hou et al., 2020]
Neurology SD = 3 years
7 months
Ide-Okochi | Japan Children 7 10-18 years | Audiovisual To clarify the characteristics of gaze patterns and interoception of
etal., 2022 children with developmental disabilities DDs when disturbance
stimuli occur in the VR classroom to obtain hints for understanding
their difficulties in school [Ide-Okochi et al., 2022]
Iglesias- Spain American 295 4 years Working Memory Index, The objective of this study was to assess whether prenatal iron
Vazquez Journal of Processing Speed Index, supplementation adjusted to maternal needs improves children’s
etal., Preventive and Vocabulary Acquisition | cognitive functioning [Iglesias-Vazquez et al., 2023]
2023 Medicine Inde
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Johann et Germany | Develop- 153 6-10 years Executive function, The aim of this study was to compare the effects of game-based and
al., 2020 mental Science Mean age Working memory WM standard training regimens targeting WM, inhibition or flexibility in
(Wiley) =9.6 years, children [Johann, Karbach, 2020]
standard
deviations =
0.8
Kotsopoulos | Canada Early Child 61 3-5 years Visual-spatial ability, no- In order to answer the question on how educators and care-givers can
etal., 2021 Development M =34 | Mean age = | nverbal visual-spatial ability | best support the acquisition of young children’s visual-spatial ability,
and Care F=27 57.3 months; the development of young children’s visual-spatial ability first needs
SD=17.9 to be explored [Kotsopoulos et al., 2021]
Kreidler et United American 36 4.0-5.11 Structured Photographic The production of rhythmically grouped sequences drawn from a
al., 2023 States of Speech- years Expressive Language, music task, with the hypothesis that children with DLD will show a
America Language- Vocabulary sequential pattern learning deficit that crosses language and action
Hearing domains [Kreidler et al., 2023]
Association
(JSLHR)
Kuwabara et | United Journal of 64 1-4 years Visual search, relational Three experiments examined whether these differences characterize
al., 2012 States of Experimental Equal matching the cognition of preschool children in the two cultures [Kuwabara,
America Child numbers Smith, 2012]
Psychology of Male
and
Female
Lawrence et | Australia Journal of 44 6—-12 years Executive function and Our objectives were to (a) determine whether children with
al., 2004 Attention Mean =9 processing speed ADHD exhibit cognitive deficits (executive function and speed of
Disorders years processing) as measured by neuropsychological tests and real-world
activities, and (b) examine the relationship between cognitive deficits
observed during neuropsychological testing and real-world activities
[Lawrence et al., 2004]
Lichtenstein | Canada Child Neuro- 72 6—15 years General intellectual The purpose of this study was to examine the signal detection proper-
etal., 2017 psychology F=28 M=11.1, functioning, visual free ties of a forced-choice recognition trial (FCR-C) for the California
(Routledge (38.9%) | SD=2.6) -recall Verbal Learning Test — Children’s Version [Lichtenstein et al., 2017]
Taylor & M =44
Francis group) | (61.1%)
Liguoro et Italy Child’s 25 Mean age Language, memory, This study was aimed at evaluating cognitive functioning in children
al., 2025 Nervous 109+34 attention, executive with brain tumors before and after surgery and at the end of all
System years functions, visual- adjunctive treatments [Liguoro et al., 2025]

constructional, and
sensorimotor skill
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Lindquist et | Sweden Acta 36 8—13 years Recognition skills, learning | To explore learning, memory and executive abilities in children with
al., 2008 Pediatrica M=23 and memory, Longterm hydrocephalus without learning disabilities, and to find out whether
F=13 memory, executive function | children with an isolated hydrocephalus differed from those with
hydrocephalus in combination with myelomeningocele (MMC)
[Lindquist et al., 2008]
Loukusa et | Finland Journal of 16 5.1-10.7 Relevant use of language, This study showed that by using contextually sensitive materials,
al., 2018 Communi- years recognition of feelings such as the Pragma test, it is possible to detect the social-pragmatic
cation (Social cognition) inferencing difficulties of high-functioning children with ASD
Disorders [Loukusa et al., 2018]
Luciana et United Developmental | 235 4-11 years Pattern Recognition, Motor | Potential methodological limitations of using the CANTAB battery to
al., 2002 States of Neuro- Screening Test, Spatial assess cognitive functions in children and suggest avenues for further
America psychology Memory Span, Self-Ordered | empirical study [Luciana, Nelson, 2002]
Search
Magallén et | Spain Plos One 90 6—12 years Learning, motor The aim of the present research was to make a preliminary evaluation
al., 2016 and description of repetition-based improvement of procedures in
typically developing children (TDC) [Magallén et al., 2016]
Mahani et Iran The Archives 40 7—-13 years Visual perceptual skills, Comparing visual perceptual skills between boys and girls, age
al., 2011 of Rehabili- Visual Memory and Visual | groups and students of different educational areas and finding the
tation Sequential Memory correlation among subtests with each other and subtests with total test
(Rehabilitation [Mahani et al., 2011]
Journal)
Malmberg et | Kenya Early 321 Mean ages Verbal comprehension, The aim of the study is to investigate the effects of the Madrasa
al., 2011 Childhood 4.3,6.0,and | visual-perceptual matching | Resource Center (MRC), a child-centered intervention program, on
Research 7.1 years of spatial orientation East-African (Kenya, Zanzibar, and Uganda) preschool children’s
Quarterly cognitive development [Malmberg et al., 2011]
Martarelli et | Switzer- British Journal | 13 3—4 years Recall The purpose of this study is to examine the role of eye-movements
al., 2011 land of Develo- during children’s pictorial recall of seen objects, and compare it with
pmental the performance of adults [Martarelli, Mast, 2011]
Psychology
Miatton et Belgium Congenital 83 4-7 years Attention and Executive The purpose of the present study is to characterize the
al., 2007 heart disease Functioning neuropsychological outcome of school-aged children with a
A Develop- surgically corrected cyanotic or acyanotic congenital heart disease
mental Neuro- CHD and compare their performances with those of age- and sex-
psychological matched healthy controls [Miatton et al., 2007]
Assessment

(CHD NEPSY)
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Morelli et Italy Children 51 4 years Motor, language, Verbal Considering neuropsychological, basic visual, and ocular motor
al., 2022 M =25 intelligence functions and development features together would draw a more
F=26 comprehensive picture of Cerebral Visual Impairment (CVI)
children’s functional profiles, allowing for the tailoring of habilitation
interventions for school and social inclusion [Morelli et al., 2022]
Neri et al., Brazil Epilepsy and 53 6-15 years Executive function The aims of this study were to identify changes in executive
2012 Behavior functions in children with Rolandic Epilepsy (RE) and to verify the
(Elsevier) influence of epilepsy and seizure variables [Neri et al., 2012]
Newberry, United AURA - 272 8—16 years Attention This study aims to show which assessment and ADHD-related areas
2025 States of Antioch clinicians should use to aid in assessing for any ADHD diagnosis, to
America University help streamline the process of assessment [Newberry, 2025]
Repository and
Archive
Operto et Italy Brain Sciences | 62 8-14 years Intelligence The aim of our study was to trace a specific neuropsychological
al., 2021 profile, to investigate emotional-behavioral problems and parental
stress in children with Autism Spectrum Disorder Level 1/High
functioning (ASD-HF), Specific Learning Disorders (SLD) and
Attention Deficit/Hyperactivity Disorder (ADHD) disorders and to
highlight similarities and differences among the three groups [Operto
etal., 2021]
Parrilla- Spain European 75 7-16 years Movement (motor), social Neurodevelopmental and clinical problems in childhood often
Escobar et Journal of Mean =12y | cognition precede adult Schizophrenia Spectrum Disorders [Parrilla-Escobar et
al., 2024 Psychiatry al., 2024]
Papini et al., | United Scientific 127 6-16 years Visual perception The objectives were to explore: (1) the extent of impairment in visual
2020 Kingdom | Reports perception, intellectual function and scholastic attainment, (2) the
(Nature associations across these three domains and (3) the relationships with
Research) clinical and socio-demographic factors [Papini et al., 2020]
Pel et al., The Journal of 103 2-9 years Visual orientating The aim of the study was to validate a data analysis method which
2010 Nether- Neuroscience did not require off-line correction of data gaps due to eye blinking or
lands Method inadequate gaze tracking [Pel et al., 2010]
Portaccio et | Italy Multiple 61 10-17 years | Verbal learning and delayed | To develop a Brief Neuropsychological Battery for Children (BNBC)
al., 2009 Sclerosis recall, global cognitive with Multiple Sclerosis (MS) [Portaccio et al., 2009]

functioning (IQ), sustained
attention and concentration,
abstract reasoning,
Expressive language,
Receptive language
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Prinsetal.,, | The Cyber- 52 7—12 years Working memory This study examined the benefits of adding game elements to
2011 Nether- psychology, M =42 standard computerized working memory (WM) training. Specifically,
lands Behavior, F=10 it examined whether game elements would enhance motivation and
and Social training performance of children with ADHD, and whether it would
networking improve training efficacy [Prins et al., 2011]
Rojas- Chile Scientific Data | 50 10-11 years | Visuospatial WM Explorations of the link between physiology and different estimates
Libano et of cognition, as well as for exploratory hypothesis testing regarding
al., 2019 this link [Rojas-Libano et al., 2019]
Santos et al., | Brazil Perceptual and | 127 7-10 years Visual memory The present objective was to investigate age, sex, and cultural
2005 Motor Skills differences on three visual memory tasks [Santos et al., 2005]
Schraegle et | United Epilepsy & 59 8—16 years Reasoning, language, To examine the neuropsychological networks underlying three
al., 2022 States of Behavior visuoperceptual, memory, cognitive phenotypes using graph theory analysis [Schraegle,
America (Elsevier) and executive function Babajani-Feremi, 2022]
Schneider et | Switzer- Cognitive 66 6-8 years Executive function, motor Investigated to what extent eye movements recorded during task
al., 2008 land Development (eye movements) solution reflect children’s use of the number line [Schneider et al.,
2008]
Sepeta et al., | United National 70 5-17 years Executive functioning in Address a gap in the literature by examining the relationship between
2017 States of Library of (16 years 11 | memory, intelligence, visual | memory and executive functioning in a pediatric focal epilepsy
America Medicine months) and verbal episodic memory | population [Sepeta et al., 2017]
Shi et al., United British Journal | 69 2.5-6 years Processing speed and fine Exposure to general anaesthesia in children may be related to deficits
2022 States of of Anaesthesia | F =33 motor skills in certain areas of cognition [Shi et al., 2022]
America M =36
Silver et al., | United Develop- 45 9-13 years Short term memory, visual The purpose of this study was to compare verbal and visual short-
2007 States of mental Neuro- memory, verbal memory term memory in two groups of children with learning disabilities:
America psychology children with isolated arithmetic disabilities (Subtype A) and a
comparison group of children with comorbid arithmetic and reading
disabilities (Subtype AR) [Silver et al., 2007]
Tacke et al., | Germany | European 44 6—12 years Long-term auditory verbal The purpose of the present evaluation was to analyze the effects
2016 Journal of memory, recall, non-verbal | of two different treatments on neuropsychological test results and
Paediatric intelligence behavior [Tacke et al., 2016]
Neurology
Van der Zee | The Develop- 122 4-13 years Visual closure (visual The aim of the present study was to investigate the Kaufman Gestalt
etal., 2019 | Nether- mental Neuro- Mean = 9y ability) closure task in children with cerebral and ocular visual impairments
lands psychology 8m, SD =2y [Van der Zee et al., 2019]

Sm
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Van der Zee | The Frontiers 165 3—7 years 10 | Visual motion perception In this study, we examined (1) the presence of abnormally low scores
etal., 2021 Nether- in Human months (below 10" percentile) in various visual motion perception aspects
lands Neuroscience in children with brain damage, while controlling for their cognitive
developmental delay; (2) whether the risk is increased in comparison
with the observation and expectation in a healthy control group and
healthy population [Van der Zee et al., 2021]
Van’t Noor- | The Psychological | 14 9-11 years Learning The goal is to assess whether children with MLD (mathematical
dende et al., | Nether- Research M=2 Mean = learning difficulties) differ in strategy use from children without
2016 lands F=12 11.09, SD = MLD and more specifically, whether children with MLD use less
1.10 years functional estimation strategies than children without MLLD [Van’t
Noordende et al., 2016]
Van Zellem | The Intensive Core | 107 0—-18 years Intelligence (I1Q), language, | To assess long-term neuropsychological functioning in children and
etal., 2015 | Nether- Medicine attention, memory, visual- | adolescents surviving cardiac arrest [ Van Zellem et al., 2015]
lands (Springer spatial, and
Nature Link) executive functioning
Wells et al.,, | United Brain and 48 5-18 years Visual perception — VP The present study examined the relationship between temporal lobe
2008 States of Cognition gray matter volumes and performance on two neuropsychological
America tests hypothesized to measure temporal lobe functioning [Wells et al.,
2008]
Williams et | United Journal of 200 2—4 years Language Measures recently published or revised, nonverbal cognitive
al., 2014 States of Psycho- assessment tools, and issues specific to assessing bilingual or non-
America educational English-speaking children [Williams et al., 2014]
Assessment
Zashchi- Russian Current 70 5-6 years Perception (perception of The purpose of this study is to identify the perception of the images
rinskaia, Federation | Psychology visual images in preschool of fairy tale characters on packaging of dairy products by children of
2021 children) senior preschool age [Zashchirinskaia, 2021]
Zilli et al., Italy Journal of 23 7—-15 years Social perception, attention | The aim of this study was to investigate the neuropsychological
2015 Clinical and M=12 and executive functions and | profile and vulnerabilities of children with epilepsy without
Experimental F=11 sensorimotor skills intellectual disability or borderline intellectual functioning [Zilli et
Neuro- al., 2015]

psychology
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Discussion

It is interesting to note that there are several ways
to conceptualize cognitive ability domains. These
include classification by the general process involved,
such as memory or attention, language, or executive
functioning. Other strategies are based on regional
brain functions, derived on the basis of lesion
studies, which characterize functions as originating
from the frontal lobe, temporal lobe, parietal lobe,
hippocampus, or other structures [Harvey, 2019].
Studies have examined the developmental course of
specific behavioral domains ranging from auditory
processing to executive-control functions, such
as attention and working memory, language and
reasoning and, more recently, social cognition [Gur
et al., 2012]. The results of these scales and tests
show the major gains during development and aim at
determining the child’s specific level of development.
The importance of these tools lies in the prevention
and early detection of developmental and learning
disabilities, carefully indicating the pace and quality of
the process, allowing for a qualitative and quantitative
“mapping” of brain areas and their interconnections
(functional system), with the aim of early and accurate
therapeutic interventions [Costa et al., 2004].

A number of barriers exist in our efforts to conduct
effective, appropriate assessment of the affective
domain. First, the affective domain is difficult to
assess from the standpoint of achieving valid, reliable,
and objective measurements. Measurement of
affective behaviors is as difficult and complex as the
development of instruments to measure them [ Worrell
etal., 2002]. In the verbal modality, difficulties to store
information in long- term memory might be due to an
ongoing poor use of cognitive memory strategies and
inefficient allocation of cognitive resources which are
both needed to develop a cognitive memory network
[Bergemann et al., 2015]. We believe that providing
researchers and teachers with information in a single
point of reference on the theoretical development,
measurement properties and feasibility of assessments
[Shearer et al., 2021] of cognitive domains. This aim
is evident in the findings of this study.

Executive Functions (EFs) are a set of top-down
cognitive processes that underpin goal-directed
behaviors [Scionti et al., 2020]. However, the notion
that intelligence is a set of acquired information-
processing skills and that any intellectual content can
be taught early if the teaching is adapted to the child’s
cognitive level [Kohlberg, 1968]. In the same vein,
Memory refers to the complex processes by which the
individual encodes, stores, and retrieves information
state, many common neurological and psychiatric

conditions produce a decline in the efficiency of
memory processes, so that memory assessment often
becomes the central issue in a neuropsychological
examination. In this context, although the accepted
view of memory is of a multi-faceted construct [Diaz-
Orueta et al., 2022]. Although Individual studies tend
to be narrow in the scope of outcomes they examine,
and theories regarding the classification of outcome
types and relationships among outcomes are lacking
[Fisher et al., 2022]. It is also reported that females
develop more quickly in some areas and that, broadly
speaking, males develop to perform better on motor
tasks and females on some verbal and memory tasks.
Further, the relative levels of cognitive performance
generally increase with higher levels of education
[Dahlstrom-Hakki et al., 2019]. Moreso, over the past
decades, an increasing body of empirical results has
demonstrated that the development of EFs during
early childhood plays an important role in supporting
school readiness and social-emotional development,
and in predicting which cognitive abilities will be
required for succeeding in school [Scionti et al.,
2020]. These differing previous findings may at least
partly be due to age differences it seems that some
language differences tend to emerge in younger age
groups rather than in older, at least when comparing
children within one country [Johanna Rosenqvist et
al., 2017]. However, more rigorous research is needed
in some areas of cognitive psychological sciences
especially social cognition.

Testing multiple cognitive domains is essential in
clinical neuropsychiatric research because common
disorders involve dysfunctions typically in more than
one cognitive domain with common drug treatments
affecting multiple domains [Womelsdorf et al., 2021].
For almost 50 years now, hemispheric differences in
episodic memory have been proposed, with verbal
memory, whatever the mode of stimulus presentation,
considered to be mediated by the left hemisphere
and nonverbal memory (typically nonverbal visual)
considered to be mediated by the right [Diaz-Orueta et
al., 2022]. It is important to note that the development
of neuropsychological assessments began primarily
in Western countries, and as a result, assessment tools
are often founded on a mono-cultural concept. When
these tools are applied overseas or to non-Western
populations, they do not always function as designed.
Few studies have explored the interactions between
language, culture, and cognitive processes related
to neuropsychological assessments [[Gkintoni,
Nikolaou, 2024].

Several shortcomings of most cognitive measures
used in studies to date limit their applicability in
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establishing further links between brain function
and behavioral domains [Gur et al., 2012]. For
instance, individual studies addressing longitudinal
change in cognitive ability tend to focus either
on the developmental years [Clark et al., 2006].
Additionally, some studies demonstrated that children
at risk (i.e., children from low-income families, with
psychopathology traits, born preterm) may benefit
particularly from EF programs, since improvement in
EFs may lead to better academic performance [Scionti
et al., 2020].

Conclusion

The neuropsychological domain is fundamental to
understanding children’s cognitive, emotional, and
behavioral functioning, as it reflects the relationship
betweenbraindevelopmentand everyday performance.
Neuropsychological assessment provides a
systematic and scientifically grounded method for
evaluating key domains such as attention, memory,
language, executive functioning, visuospatial
skills, motor abilities, and socio-emotional
regulation [Lezak et al., 2012]. Childhood is
characterized by rapid brain development, during
which cognitive abilities emerge in a dynamic and
interrelated manner. Neuropsychological assessment
seeks to understand how brain functioning influences
cognition, behavior, and learning across development
[Baron, 2004]. Unlike adult assessments, pediatric
neuropsychological evaluations must account for
developmental variability, neural plasticity, and
environmental influences such as education and
family context [Anderson et al., 2011]. Given that
childhood is marked by rapid neurological maturation,
assessing these domains is crucial for identifying both
typical and atypical developmental patterns. This
study aims to reveal the importance of neurocognitive
assessments in children and adult populations. Based
on the findings of the study, there is an obvious
increase in neurocognitive research in developed or
high-income countries. In the same vein, executive
function is the cognitive domain with the highest
research flow when compared with other domains.

Attention and executive functions are higher-order
cognitive processes that support goal-directed
behavior, self-regulation, and adaptive functioning.
Executive functions include inhibitory control,
cognitive flexibility, planning, and working memory
[Diamond, 2013]. Deficits in these areas are
commonly observed in conditions such as attention-
deficit/hyperactivity disorder (ADHD), traumatic
brain injury, and autism spectrum disorder [ Anderson
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et al, 2008]. Assessment typically combines
performance-based measures and behavior rating
scales to capture both cognitive capacity and real-
world functioning [Gioia et al., 2015]. It is important
to note that assessing children’s motor proficiency is
essential for (a) establishing a baseline for clinical or
educational intervention, (b) specifying the extent of
motor deficits and how those deficits impact children’s
function in different contexts, (c) complementing
the diagnosis of disabilities and identifying motor
difficulties or impairments, (d) defining children’s
levels of motor proficiency to plan and implement
interventions, providing children with adequate
opportunities to nurture development, optimize
function, prevent undesired outcomes, and strengthen
individual potential, () evaluating the effectiveness of
the intervention in promoting the acquisition of motor
skills and decreasing impairments, and (f) supporting
families and teachers in caring for a child at home or
school [Garcia-Hermoso, 2024]. Motor functioning
also influences academic tasks such as writing and
drawing, making this domain particularly relevant in
school-aged children.

Human spatial memory research has significantly
progressed since the development of computerized
tasks, with many studies examining sex-related
performances [Castillo et al., 2021]. Memory
assessment examines a child’s ability to encode,
store, and retrieve information.  Pediatric
neuropsychological evaluations distinguish between
verbal and visual memory, as well as short-term,
working, and long-term memory processes [Lezak et
al., 2012]. Therefore, the rapid development of these
competencies is supported by infant-specific biological
and experiential constraints, including blurry vision
and “self-curation” of object viewpoints that best
support learning. We also discuss how the neural
mechanisms that support object-recognition abilities
in infancy seem to differ from those in adulthood, with
less engagement of the ventral visual pathway. We
conclude that children’s specific developmental niche
shapes early object-recognition abilities and their
neural underpinnings [Ayzenberg, Behrmann, 2023].
In the same vein, language is a core domain in child
neuropsychology, encompassing receptive language,
expressive language, phonological processing, and
pragmatic skills. Language abilities are strongly
linked to academic achievement and social functioning
[Bishop, 2014]. Assessment is particularly important
in children with learning disorders, developmental
language disorder, and autism spectrum disorder.
Neuropsychological evaluation helps differentiate
language-based difficulties from broader cognitive
or attentional problems [Semel et al., 2013].
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Visuospatial abilities involve perception, spatial
reasoning, and the integration of visual information,
while visuoconstructional skills require motor output
to reproduce or construct visual designs. These skills
are associated with parietal and occipital brain regions
and are important for mathematics, handwriting, and
daily functioning [Lezak et al., 2012].

Social cognition involves the ability to perceive,
interpret, and respond to social information, including
emotion recognition and theory of mind. Emotional
and behavioral functioning is also assessed to
understand how psychological factors interact with
cognitive performance [Yeates et al., 2007]. These
domains are particularly relevant in autism spectrum
disorder, mood disorders, and the psychosocial
adjustment to neurological illness. The importance
of neuropsychological assessment in children lies
in its ability to support early identification and
accurate diagnosis of neurodevelopmental, learning,
and psychological disorders. Research indicates that
many childhood conditions such as attention-deficit/
hyperactivity disorder, learning disabilities, autism
spectrum disorder, and pediatric neurological injuries
present with overlapping behavioral symptoms but
distinct neurocognitive profiles [Baron, 2004; Fletcher
et al.,, 2018]. Thus, integrating classic behavioral
approaches from developmental psychology with
the modern tools of cognitive and computational
neuroscience will reveal a deeper understanding of the
developmental mechanisms [Ayzenberg, Behrmann,
2023]. These findings are crucial to scientists and also
applicable in clinical settings.

Finally, neuropsychological assessment in children
is a process used to measure cognitive, behavioral,
emotional, and academic functioning in relation
to brain development. It also plays an important
role in identifying neurodevelopmental disorders,
helping with intervention and educational planning.
This article reviews the major cognitive domains
assessed in child neuropsychology, the commonly
used assessment tools, and main developmental
considerations relevant to clinical practice.
Additionally, the assessment of neuropsychological
domains in children is an important aspect of child
evaluation through its approach of matching brain
function to behavior. Neuropsychological assessment
is necessary in improving long-term outcomes and
quality of life for children with developmental and
psychological challenges.
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Bkiaa aBropos

Bunudpen M.3.: pa3paboTka uueu HCCIEIOBaHUS,
(dhopmynrpoBKa 1ienel U 3aaad, BEIOOp METOIOB HC-
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