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Analysis of Cognitive Skills in Preschool Children at
Risk for Specific Learning Disorder Using the
Captain's Log Test

Abstract

Specific learning disorder presents a significant challenge in preschool
education, where early identification and targeted interventions can improve
children’s cognitive skills and academic success. This:descriptive cross-
sectional study, using a comparative analysis approach, assessed the
cognitive skills of preschool children at risk for specific-learning disorder in
Darab, Iran, during the Y+ Y£-Y+Y® academic year, employing the Captain’s
Log Test. The study population included all at-risk preschoolers in local
centers, with )1 children (A girls, A boys) selected fthrough purposive
sampling based on the Steele Preschool Learning Disabilities Symptoms
Questionnaire (Y++£). The, Captain’s’ Log. Test' was used as the data
collection instrument. Data were analyzed using descriptive statistics.
Results showed that girls outperformed boys in visual memory identification
(VY vs. 1+,04), auditory pattern. recognition (°A,Ve vs. £Y,Y0)  selective
comparative reasoning (°°,¥A vs. ©),AA), working memory capacity (°¢,Ve
vs. ¥°), visual scanning (£%,Y9 ys{ £+,Y9), and sequential memory patterns
(YV0F ws. YV,VO). In contrast, boys performed better in numerical
perceptual recall (£+,1Y vs. Y€,1Y) and auditory sequential memory (YY,®+
vs. V4,&Y). High variability in working memory capacity indicated diverse
cognitive performance among participants. Furthermore, individual scores
revealed that children’s performance on all subtests fell below the software’s
standard criterion.) These findings indicate an overall weakness in the
assessed cognitive skills among preschoolers at risk for specific learning
disorder and underscore the importance of early identification and targeted
interventions. Therefore, the use of the Captain’s Log Test is recommended
for cognitive assessment and rehabilitation in educational settings.

Keywords: specific learning disorder, Captain’s Log Test, preschool
children, children at risk.
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Extended Abstract
V. Introduction

The first six years of life constitute one of the most sensitive periods
in child development, during which cognitive, emotional, and social
growth occurs at a remarkably rapid pace, and educational experiences
play a pivotal role. Research has shown that many learning difficulties
can be identified prior to school entry, and that timely intervention
may prevent the escalation of these difficulties as well as subsequent
academic failure and socio-emotional problems (Balikci & Malekoglu,
Y«Y+; Vervaecke et al., Y:+V; Mazzocco & Thompson, Y::°;
Harrison, Y+ +°; Steele, Y+ + £; Al-Yagon, Y+ +V; Shaywitzet al., Y+ +Y;
Swanson, '42%; Foorman et al., Y34VY; Frostig et al., %37 ¢; \translated
by Tabrizi & Mousavi, Y3A). During these early years, children’s
thinking is largely shaped by sensory perceptions, and learning is
primarily acquired through observation and the processing of sensory
information (Cole, Y42)Y; translated by Farkhundeh Mofidi, Y4Y).
Fundamental difficulties:in academic performance are often associated
with deficits in memory, processing speed, attention, problem-solving
strategies, and executive functioning (Shah-Mohammadi et al., YY3A),
In the absence. of timely. intervention, these difficulties tend to
accumulate with- age and may become increasingly resistant to
remediation (Arjomandnia ‘& Shokohi-Yekta, YY3A). Because the
development. of higher-order cognitive processes continues into
adolescence, eatly intervention is of critical importance. Given the
significance of identifying cognitive deficits before school entry and
the crucial role. of skills such as attention, working memory,
processing speed, and visuospatial perception in children’s readiness
for learning, the use of objective, standardized, and multidimensional
assessment tools is essential. The Captain’s Log software, through its
simultaneous assessment of multiple cognitive domains related to
learning, its standardized format, its applicability to preschool-aged
children, and its provision of quantitative data, may offer a more
accurate profile of the cognitive abilities of children at risk for
Specific Learning Disorder. Accordingly, the present study was



conducted to examine the cognitive skills of preschool children at risk
for Specific Learning Disorder using the Captain’s Log assessment.

Research Question

What is the profile of cognitive skills in preschool children at risk of
Specific Learning Disorder, as assessed by the Captain's Log cognitive
assessment?

Y. Literature Review

Cognitive abilities are often impaired in students. with Specific
Learning Disorder (Li et al., Y+Y¢), and cognitive rehabilitation has
been shown to be an effective approach for addressing these deficits.
The primary aim of cognitive rehabilitation is'to enhance individuals'
capacity to manage everyday and academic. activities independently
(Poulos et al., Y+ V). It encompasses a range of interventions designed
to improve attention, memory, perception, problem-solving, and
learning abilities (Papazacharias et al.; Y+)Y) and generally includes
two main approaches: compensatory and restorative (corrective)
rehabilitation (van der Donk etal., Y+ Y +). A growing body of research
has demonstrated the effectiveness of cognitive rehabilitation in
enhancing executive functioning and cognitive abilities among
students . with Specific 'Learning Disorder. Roozbahani and
Roozbahani . (Y+Y®) ' reported that computerized cognitive
rehabilitation programs significantly improved visuospatial abilities
and processing.speed in students with mathematics learning disorder.
Similarly, Dereili et al. (Y+Y¢) found improvements in information
processing speed, response inhibition, attention, and perceptual
reasoning following cognitive rehabilitation interventions. Mirzaie
Khalilabadi et al. (Y+Y+) demonstrated that attention-enhancement
rehabilitation programs improved children's executive functioning and
visual perception. Nouri and Mousavi (¢+Y) found that cognitive
rehabilitation interventions increased positive academic emotions and
academic engagement while reducing negative academic emotions.
Likewise, Abbasi et al. ('¥3%) and Parhoun and Parhoun ()Y4A)
emphasized the positive effects of these interventions on executive
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functioning, particularly attentional processes. Sadeghi et al. (YY4V)
reported that cognitive skills training significantly enhanced executive
functioning and overall cognitive abilities. Badri Gargari and
Mohammadi Del-Aram () Y4V) demonstrated improvements in reading
performance following working memory training. In addition,
Khanjani et al. (YY) and Azizi et al. ('¥%7) reported significant
gains in auditory memory, sustained attention, and visual-motor
perception. More recently, Sarvarian et al. () € +Y) and Safari Vesal et
al. (V¢+)) found that cognitive rehabilitation enhanced working
memory, visual processing, and spatial perception among students
with dysgraphia and mathematics learning disorder.

Captain's Log is a comprehensive cognitive rehabilitation program
designed to assess and remediate deficits in cognitive processing
across a wide age range, from © to %+ years. Featuring an intuitive
user interface, touchscreen compatibility, and.a culture-fair design, the
program can be implemented in diverse educational and clinical
settings. Through engaging, game-based training activities, it targets a
broad spectrum of cognitive abilities,. including attentional shifting,
auditory and visual. processing speed, immediate and working
memory, response inhibition, Wvisuospatial categorization and
sequencing, visual perception, ‘and visual scanning and tracking
(Captain's Log MindPower Builder, Y+Y+). A substantial body of
research “has demonstrated“the effectiveness of Captain's Log in
improving cognitive performance and executive functioning among
students ~ with.  Speecific Learning Disorder. Hamidi and
Beygmohammadloo (Y +Y®) reported significant improvements in
visuospatial working memory among children with mathematics
learning disorder following intervention with the program. Similarly,
Shamshiri et al. (Y:Y®) found significant gains in executive
functioning among students with dysgraphia. Rostamabadi et al.
() £+Y) demonstrated significant improvements in attention, problem-
solving, and cognitive flexibility, while Rezaei et al. () £ +Y) reported
that the program effectively enhanced verbal skills in students with
mathematics learning disorder. Sheikholeslami et al. (Y¢+V) further
showed that computer-based intervention using Captain's Log
improved planning and organizational skills in students with Specific



Learning Disorder. Likewise, Hosseini and Bahramipour Esfahani
(Y €+ +) reported positive effects on visual working memory and fluid
reasoning. Earlier studies have also provided consistent evidence
supporting the effectiveness of Captain's Log. For example,
Arjomandnia et al. ('Y4Y), Roytavand Ghiathvand and Amiri Majd
(YY4y, YY4A), and Abbariki et al. (YY1, YV4A) reported
improvements in working memory, visuospatial perception, attention,
and reductions in cognitive avoidance |following cognitive
rehabilitation using this program.

¥. Methodology

This study employed a cross-sectional descriptive 'design with a
comparative analytical approach to investigate the cognitive skills of
preschool children at risk of Specific Learning Disorder using the
Captain's Log assessment. Cognitive skills  were assessed and
described at a single point in time, followed by a comparison of
performance between boys and girls. The study population consisted
of all preschool childten at risk.of Specific Learning Disorder who
were enrolled in preschool centers.in Darab during the Y:«Y&-Y.Y¥o
academic year. Participants. were selected using purposive sampling.
Initially, the Steele Preschool Children's Learning Disabilities
Symptoms. Questionnaire (Steele, Y:+%) was completed by the
teachers of 'one preschool center for A+ children. Based on the
screening results, 'V children (A girls and A boys) who met the study
criteria were selected as the study sample. Because the study was
conducted in a single preschool center and participants were recruited
through purposive sampling, the sample size was necessarily limited.
Children at risk of Specific Learning Disorder were identified using
the Steele Preschool Children's Learning Disabilities Symptoms
Questionnaire (Steele, Y+« ¢). This instrument is a YY-item checklist
completed by preschool teachers, with a maximum possible score of
¢ £, Children who obtain a score of ¥+ or higher are considered to be
at risk of Specific Learning Disorder (Abedini & Yarmohammadian,
Y¥4¢). The questionnaire has demonstrated satisfactory psychometric
properties. Its concurrent validity, established against the NEPSY
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assessment, has been reported as *,V4, and its reliability as +,4Y¥
(Abedi et al., YYAY). In the present study, )9 children were initially
identified as being at risk. However, three were excluded for various
reasons, including non-cooperation. Consequently, the final study
sample comprised ) children.

Cognitive skills were assessed using the Y+Y+ version of the
Captain's Log software. The assessment battery comprises the Visual
Scanning Identification, Selective Comparison Reasoning, Numeric
Perceptual Recall, Visual Memory Identification, Sequential Memory
Patterns, Conceptual Sequence Patterns, Working:Memory Capacity,
Auditory Pattern Recognition, and Auditory Sequential Memory tests.
The scores reported in this study are thestandardized scores generated
by the software. According to the Captain's Log manual, a standard
score of A or above is considered indicative of an acceptable level of
cognitive performance. The data were analyzed wising descriptive
statistical methods, including the mean and standard deviation. Given
the limited sample size, ‘comparisons between boys and girls were
restricted to descriptive-analyses, and no inferential statistical analyses
were performed.

¢, Results

The study. findings were analyzed using descriptive statistical
measures, including the mean and standard deviation. Given the
limited sample sizej‘the results are presented descriptively. The mean
and standard deviation were calculated for the following cognitive
domains in both the girls' and boys' groups: Visual Scanning
Identification, Selective Comparison Reasoning, Numeric Perceptual
Recall, Visual Memory Identification, Sequential Memory Patterns,
Conceptual Sequence Patterns, Working Memory Capacity, Auditory
Pattern Recognition, and Auditory Sequential Memory.

According to the descriptive findings, girls obtained a slightly
higher mean score than boys on the Visual Scanning Identification test
(¢9,Ye vs. £+,Y0). Similarly, girls outperformed boys on Selective
Comparison Reasoning (°2,YA vs. ©),AA). In contrast, boys achieved



a higher mean score than girls on Numeric Perceptual Recall (¢+,1Y
vs. Y§,1Y). Girls also demonstrated superior performance on Visual
Memory Identification, with a substantially higher mean score than
boys (YY,++ vs. 1+,2+). A similar pattern was observed for Sequential
Memory Patterns, where girls obtained a higher mean score than boys
(YY,0Y vs. Y),Ve). For Working Memory Capacity, the mean score
was also higher among girls (°£,Y®) than boys (Y2, +). However, the
relatively large standard deviations observed in both groups indicate
considerable variability in children's performance on this measure. On
the Auditory Pattern Recognition test, girls again achieved a higher
mean score than boys (°A,Ye vs, £Y,V0). Conversely; boys showed a
slightly higher mean score on Auditory Sequential Memory (YY,®+ vs.
V4,¢Y). For Conceptual Sequence Patterns, both ‘the mean and
standard deviation were zero in the two groups; indicating that none of
the participants was able to complete the task successfully.

Examination of the individual participants' scores further revealed
considerable variability in, performance across the different subtests.
According to the Captain's Log scoring guidelines, a standard score of
Ao or higher represents the minimum acceptable level of cognitive
performance. However, all participants obtained scores below this
threshold on every subtest administered. Overall, these findings
suggest that preschool children at risk of Specific Learning Disorder
exhibited generalized'. weaknesses across the cognitive domains
assessed by the Captain's Log battery.

¢, Discussion

The present study was conducted to examine the cognitive skills of
preschool children at risk of Specific Learning Disorder using the
Captain's Log assessment. The findings indicated that the participating
children performed below the established normative criterion across
most cognitive domains, including visual attention, memory,
information processing, working memory, and auditory processing.
These findings are consistent with cognitive theories of Specific
Learning Disorder, which propose that learning difficulties extend
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beyond deficits in academic achievement and are frequently
associated with impairments in underlying cognitive processes, such
as attention, working memory, processing speed, and information
organization (Swanson & Alloway, Y+«)Y). According to the
information  processing framework, inefficiencies in these
fundamental cognitive processes can substantially hinder the
acquisition and performance of academic skills. The results can also
be interpreted in light of Baddeley's model ! of working memory
(Baddeley, Y-+ +), which suggests that limitations in working memory
capacity reduce a child's ability to maintain. and manipulate
information simultaneously. Such limitations may, in turn, impede the
acquisition of essential academic skills, including reading, writing,
and mathematics. Furthermore, the observed pattern of performance
can be explained within the framework of Piaget's theory of cognitive
development (Piaget, Y3°Y). Preschool children are typically in the
preoperational stage, during which the capacity for complex mental
operations and abstract reasoning is still developing. Among children
at risk of Specific Learning Disorder, these normative developmental
constraints may coexist with disorder-related cognitive deficits,
resulting in poorer performance.on tasks requiring sustained attention,
active maintenance and ‘manipulation of information in working
memory, and efficient cognitive processing.

In the, Visual Scanning®ldentification subtest, girls obtained a
slightly higher mean score than boys. Nevertheless, both groups
performed well.below the expected criterion. This finding may be
explained by the fundamental role of the attentional system in early
learning (Posner & Rothbart, Y+ +V), as children at risk of Specific
Learning Disorder  often experience difficulties in allocating and
regulating attentional resources (Swanson & Jerman, Y+ +V; Alloway
& Alloway, Y+V)+). The observed gender difference should be
interpreted with caution, as the gender similarities hypothesis suggests
that cognitive differences between boys and girls are generally small
and are substantially influenced by environmental factors (Hyde,
Y++2). A similar pattern was observed for Selective Comparison
Reasoning, in which girls also achieved a higher mean score than
boys. This task places considerable demands on cognitive flexibility



and the organization of information (Diamond, Y+Y). However, the
overall low performance observed in both groups is consistent with
previous evidence indicating weaknesses in pre-academic cognitive
skills among children at risk of Specific Learning Disorder (Swanson
& Jerman, Y+ +V; Norton et al., Y+)9),

In the Numeric Perceptual Recall subtest, boys obtained slightly
higher mean scores than girls; however, the performance of both
groups remained below the expected criterion. ‘This ability is closely
associated with working memory and early. mathematical readiness,
and deficits in this domain have been identified as important
predictors of subsequent difficulties in mathematics (Baddeley, Y« ++;
Alloway & Alloway, Y+)+; Geary, Y+\)). In contrast, girls achieved
higher mean scores on both the Visual Memory Identification and
Sequential Memory Patterns subtests. These cognitive abilities play an
important role in letter recognition and the orgamization of visual
information, and impairments in these domains have been consistently
reported among children, at risk “of Specific Learning Disorder
(Gathercole & Alloways Y+ *A; Swanson, Y+ YV). Notably, none of the
participants successfully completed the Conceptual Sequence Patterns
subtest. This finding may reflect a.mismatch between the cognitive
demands of the task and the developmental characteristics of children
in the preoperational stage, as described by Piaget () 9°Y). During this
stage, higher-order conceptual reasoning and complex cognitive
operations are still emerging (Best & Miller, Y+) +; Diamond, Y+ )Y).
At the same time, deficits in executive functioning may also have
contributed to:the children's inability to perform successfully on this
task (Swanson, Zheng, & Jerman, Y« +9).

In the Working Memory Capacity subtest, girls obtained a higher
mean score than boys. However, the relatively large standard
deviations observed in both groups indicate substantial individual
variability in performance. Working memory is widely recognized as
one of the strongest cognitive predictors of academic achievement
(Baddeley, Y+ ++), and limitations in working memory capacity among
children at risk of Specific Learning Disorder have consistently been
associated with difficulties in reading, writing, and mathematics
(Swanson & Jerman, Y+ +V; Alloway & Alloway, Y+ )+). With respect
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to the auditory processing measures, girls performed relatively better
on the Auditory Pattern Recognition subtest, whereas boys achieved
slightly higher mean scores on Auditory Sequential Memory. These
abilities are closely related to language development, phonological
awareness, and early reading acquisition. Deficits in auditory
processing and auditory memory have been identified as common
characteristics of children at risk of Specific Learning Disorder
(Vellutino et al., Y+ + ¢; Ramos et al., Y+ Y).

Overall, the pattern of gender differences did not reveal a
consistent advantage for either sex. This finding.is consistent with
previous research suggesting that cognitive gender:differences are
generally small and are influenced to a considerable extent by
environmental factors (Hyde, Y+ +°; Voyer, Voyer, & Saint-Aubin,
YY), The present findings underscore the importance of cognitive
screening prior to school entry and support the use.of assessment tools
such as Captain's Log to identify individual cognitive profiles and
guide the development of targeted intervention programs. Within the
framework of the Response to Intervention model, early identification
of cognitive weaknesses, followed by the implementation of
appropriate evidence-based interventions, may help prevent the
persistence and. escalation. of learning difficulties throughout the
subsequent years.of schooling.

1. Conclusion

Overall, the findings of the present study indicate that preschool
children at risk of Specific Learning Disorder exhibit weaknesses
across several fundamental cognitive domains, including attention,
working memory, visual processing, and auditory processing.
Furthermore, all participants obtained standard scores below the
acceptable normative threshold on every Captain's Log subtest,
suggesting generalized deficits in the cognitive abilities assessed by
the instrument. These findings underscore the importance of cognitive
screening prior to school entry and suggest that assessment tools such
as Captain's Log can facilitate the identification of individual



cognitive profiles, thereby supporting the development of targeted
early intervention programs. A major limitation of the present study
was the relatively small sample size, which resulted from conducting
the research in a single preschool center and employing purposive
sampling. Consequently, inferential statistical analyses were not
appropriate, limiting the generalizability of the findings. Nevertheless,
the descriptive results provide valuable preliminary evidence
regarding the cognitive characteristics of preschool children at risk of
Specific Learning Disorder. Future research should include
participants from multiple preschool centers and reeruit larger samples
to enable more robust statistical analyses and. improve the
generalizability of the findings. In addition, based on.the present
results, it is recommended that preschool education. systems
incorporate technology-based cognitive assessment and intervention
tools, such as Captain's Log, into routine screening and early
intervention  practices. Developing individualized cognitive
intervention programs tailored to each child's.specific cognitive profile
may further enhance.. cognitive functioning and help prevent
subsequent academic difficulties.
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