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ABSTRACT

IS Developmental language disorder is a type of language disorder that starts in childhood and can
involve all language levels. This disorder is not specific to language; other skills, such as cognitive skills, are also
damaged in these children. Executive functions are one of the highest cognitive levels studied in these children
in recent years. This study investigates the performance of two parts of executive functions, including selective
attention and problem-solving/organization, and their relationship with language variables in these children.
This was a descriptive-analytical and cross-sectional comparative study. The partici-
pants of this research included 56 normal children and 20 children with developmental language disorders
in the age range of 5 to 8 years. All the subjects were examined using the tower of London test, stroop task
(the moon and the sun) to assess executive functions and verbal fluency test, and Persian language devel-
opment battery to assess language functions. All analysis was done using the SPSS software, version 18.
(TS According to the findings of this research, both groups of participants showed significant differences
in the linguistic variables of syntactic complexity and syntactic comprehension (P<0.05); however, no signifi-
cant difference was seen in other language variables, including verbal fluency, type-token ratio, number of
utterances, and repetition. In executive function skills, an important difference was observed in the number
of errors made during the tower of London test (P<0.05). However, in other components of this test, includ-
ing total score, total time, delay time, and task completion time, as well as selective attention skills, there
was no difference between the two groups. On the other hand, there was a correlation between selec-
tive attention and verbal fluency, as well as between problem-solving/organization skills and the linguistic
variables of type-token ratio, number of utterances, syntactic comprehension and verbal fluency (P<0.05).
[STEIERT Children with developmental language disorder performed weaker than their normal peers at dif-
ferent language levels as well as in some executive function skills. There is a causal relationship between some
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Introduction

evelopmental language disorder (DLD)

describes individuals who, during a

known biomedical condition, have prob-
lems with language that affect daily functioning and life-
long functioning [1]. Until 2017, this disorder was
known as specific language impairment (SLI); however,
Bishop proposed the label of DLD for SLI this year. In
this disorder, despite having intellectual, social, emo-
tional and normal hearing functions, the child is delayed
in acquiring language skills. These children have major
deficits in language learning and will not be able to com-
pensate for these deficits until the age of 5 years [2]. This
disorder is common and it is estimated that on average
two children in each class have this disorder [3]. Chil-
dren with DLD have different degrees of damage in dif-
ferent parts of language comprehension and expression.
These damages are manifested in the aspects of seman-
tics and grammar [4]. For example, this has been ob-
served in various studies that these children have a short-
er mean length of utterance. They also have limitations
in the use of syntactic structures [5] and weaker perfor-
mance in vocabulary development, word definition [6],
and storytelling [7]. Studies conducted in recent years
on this disorder have shown that these children are not
only impaired in language skills but also in other skills,
including cognitive skills [4-6]. Among the cognitive
domains that have been investigated in these children in
recent years is the domain of executive functions. Ex-
ecutive functions play an important role in language pro-
cessing [8] and they are one of the underlying processes
involved in cognitive performance. These processes in-
clude behaviors such as self-regulation, self-initiation,
cognitive flexibility, planning, response inhibition, sus-
tained attention, selective attention, shifting, organizing,
and working memory [9]. These skills are involved in
solving complex and new problems and it is thought that
they arise through language [10]. In this research, two
skills of selective attention and problem-solving/organi-
zation have been investigated. Selective attention means
avoiding the interference of irrelevant information (ei-
ther as a dominant response or as a non-dominant re-
sponse) and choosing information related to the goal
[11]. The organization also includes a series of stages of
problem analysis, testing solutions, creating possible so-
lutions, and modifying behavior or changing strategies
when a solution is not successful. This ability is often
associated with the prefrontal cortex [12, 13]. Research
conducted on the relationship between executive func-
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tion and language processing in children with DLD
shows that tasks related to language processing, such as
sentence comprehension are largely influenced by ex-
ecutive function [14]. Many children with DLD perform
at a slower speed in cognitive tasks and complex lan-
guage tasks than their normal peers, and their perfor-
mance patterns are different [15-20]. One of the reasons
for these problems, or at least part of them, can be the
existence of deficits in executive functions. However,
due to the few studies conducted in this area on children
with DLD, this disorder is still not well understood [21,
22]. Various studies have investigated specific aspects of
executive function, such as working memory and inhib-
itory responses in children and adults with DLD. For
example, according to several studies, children with
DLD have deficits in verbal working memory. These
deficits have been shown in various tasks, such as non-
word repetition, listening span, and dual processing of
sentence comprehension [22, 23]. Vugs et al. (2014) ina
study investigated executive functions, including work-
ing memory in children with DLD. The results of this
study showed that children with DLD performed weaker
than normal peers in cognitive skills including working
memory in both the verbal and visual-spatial sections.
Deficits in executive functions included problems in
shifting, inhibition, planning/organization and emotion-
al control, and the relationship pattern between working
memory function and executive function behaviors was
also different in the two groups [24]. Flores Camas-
Camas and Leon-Rojas (2023), who reviewed the stud-
ies conducted in the field of SLI and executive function
in school-age children, stated that the cognitive skills of
children with SLI in terms of inhibition, processing ca-
pacity, planning and organization, attention, verbal rea-
soning, and logic are limited. Accordingly, they have
fewer cognitive resources and cannot use them effec-
tively. The findings of this study showed that children
with SLI have deficits, low academic performance, and
sometimes, serious disorders in the development of ex-
ecutive function compared to normal peers aged 3 to 4
years. The most observed changes were in attention,
working memory (including auditory memory, phono-
logical memory, and visual/verbal memory), processing
speed, planning, inhibition, cognitive flexibility and in-
ner speech. The above results are due to the view that
language development may have a significant impact on
the acquisition and development of executive function,
and both of them are necessary for cognitive develop-
ment [25]. Blom and Boerma (2019) examined the rela-
tionship between language skills and executive func-
tions with lexical and syntactic development in 117
children with and without DLD. Their study showed that
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both groups showed stable lexical and growth in syntac-
tic skills. In children with DLD, syntactic skills and ex-
ecutive functioning, including interference control, se-
lective attention, and working memory were predictive
of vocabulary skills. However, in the group of normal
children, vocabulary skills were predictive of executive
performance. The mean scores of selective attention and
interference control in children with DLD were higher
than the group of normal children, but in working mem-
ory tasks, normal children obtained higher scores [26].
Kapa and Erickson (2020) also examined the relation-
ship between executive function and word learning in
normal preschool children and children with DLD. The
results showed that the performance of children with
DLD in all sections of executive function, including
shifting, short-term memory, working memory, selec-
tive attention, inhibition and language skills of word
learning was weaker than normal peers. The findings
showed that children with DLD were weaker in word
learning than normal peers, and also preschoolers were
weak in learning new words for familiar objects. The
results of this study support the relationship between ex-
ecutive function and vocabulary learning in children
with and without DLD [17]. In another study, Ralli et al.
(2021) examined working memory, executive function,
and verbal fluency concerning non-verbal intelligence in
Greek-speaking school-age children. The studied age
group was 8 to 9 years old and included one group of
children with DLD and another matched normal group.
Data analysis showed that children with DLD have
earned scored lower in non-verbal intelligence measures
than the normal peer group, but had better scores in
working memory capacity, verbal fluency (phonetic and
semantic), updating, and monitoring [21]. Finneran et al.
(2009) studied sustained attention in the two compo-
nents of accuracy and response time. The results showed
that children with DLD had a weaker performance than
the normal group in terms of accuracy, but their response
speed was not significantly different from the normal
group [27]. Among the researchers conducted in Iran,
we can refer to Haresabadi et al.’s study (2021), in which
they investigated grammatical and lexical language
functions and theory of mind skills in two groups of chil-
dren with high-functioning autism and DLD and com-
pared them with normal children. The results of this re-
search showed that both groups of children with
impaired skills performed worse than their normal peers
[28]. Also, Yazdani et al. (2012) investigated the effect
of non-word repetition tasks on the linguistic variables
of children with DLD. According to this research, most
of the studied children showed improvement in their
language indicators [29]. Despite the studies that have
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investigated executive function in children with DLD
worldwide [30] and in Iran [28, 29], the relationship be-
tween executive function and language deficits is still
unknown. Considering that most of these studies have
been conducted on English-speaking children [31], it is
necessary to produce similar research in the Persian lan-
guage. Due to the importance of executive function in
developmental disorders, many studies have been con-
ducted on executive function in other developmental
disorders such as autism, learning disability, and atten-
tion-deficit/hyperactivity disorder [32-36]. Understand-
ing the relationship between language skills and execu-
tive function in children with DLD is essential for
clinical use in this field because by identifying the side
areas of disorders in these children, a more suitable
treatment program can be designed for the weak aspects
oflanguage. On the other hand, by more closely examin-
ing the relationship between different aspects of lan-
guage skills and executive functions, existing theories in
this field can be improved. In this study, those linguistic
skills were investigated, and according to various stud-
ies, DLD children have more problems in this field and
are often considered as a criterion for differential diag-
nosis of children with and without DLD [7]. Also, selec-
tive attention was chosen from executive functions be-
cause it is a basic skill and most executive functions are
based on it [37]. Also, the skill of organization/problem
solving was chosen as a skill that has existed since the
beginning of children’s development and gradually
grows, and having this knowledge does not necessarily
mean solving the existing problem. Rather, it can facili-
tate the transfer of knowledge from one situation to an-
other [38]. Hence, this study investigates the relation-
ship between linguistic variables (including type-token
ratio, number of utterances, syntactic complexity, syn-
tactic comprehension, repetition and verbal fluency) and
executive function (including selective attention and or-
ganization/problem-solving) in 5 to 8-year-old Persian-
speaking children with and without DLD.

Materials and Methods

The current study is descriptive-analytical and cross-
sectional-comparative, in which the subjects were evalu-
ated using executive functions and language assessment
tools. The studied sample included 56 normal children
(26 boys and 30 girls) 5 to 8 years old (preschool, first
and second elementary school) and 20 children with
DLD (12 boys and 8 girls) 5 to 8 years old (preschool,
first and second elementary school). These two groups
were matched in terms of intelligence quotient (general
intelligence quotient above 85 in the Wechsler test),
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chronological age and educational level. Children with
DLD were selected from the available sampling method
among the referrals to learning disability centers and
public and private rehabilitation clinics in Tehran City,
Iran, according to the inclusion and exclusion criteria.
A cluster sampling method was used to sample the chil-
dren of the peer group. First, several normal schools
from 10 schools in 5 education regions of Tehran City,
Iran, including regions 10, 9, 8, 1 and 16 and then the
number of classes in each school and the number of stu-
dents in each class were randomly selected. The inclu-
sion criteria were being 5 to 8 years old, monolingual
in Persian, having normal non-verbal intelligence (85
and above in the Wechsler test) and also for the group
with DLD (based on the diagnostic criteria), obtaining
a language test score of at least 2 standard deviations
(in one of the language tasks) or at least 1.5 standard
deviations (in two or more language tasks) lower than
their age peers (using the Persian language development
test). Meanwhile, the exclusion criteria included having
any neurological disease and accompanying psychiatric
disorders and having any visual or hearing impairment.
To ensure the health of normal children, the child’s
medical file was first referred to, and then two research-
er-made reporting forms (one for the teacher and one
for the parents) were completed. To diagnose children
with disorders, reporting forms (parents and teachers)
in addition to the clinical diagnosis of 3 expert speech
therapists (with an average professional age of 8 years
who were active in the field of assessment and treatment
of developmental disorders) based on DLD diagnostic
criteria [ 1] and Persian language developmental battery
[39] were used. After entering the desired samples into
the study, the informed consent form and history taking
were presented to the parents. After ensuring the ability
of the subjects to work with the computer and familiariz-
ing themselves with the instructions for the test provided
by the researcher, the neuropsychological computer tests
of the tower of London, day and night Stroop [40], ver-
bal fluency [41] and parts of the Persian language de-
velopmental battery [39] was done by the participants.

Study measurements and implementation methods

After selecting children with and without DLD, chil-
dren of both groups were evaluated in terms of language
skills and executive functions. In the following, the
structure and implementation method of the used tests
are explained.
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Tower of London test

The tower of London test is designed to evaluate at
least two aspects of executive functions: Strategic plan-
ning and problem-solving. The test used in this research
was prepared by the Sina Institute of Psychological
Products. This test has good construct validity in mea-
suring people’s planning and organization. A correlation
of 0.41 has been reported between the results of this
test and the Proteus maze test. The reliability of this test
is accepted and reported as 0.79 [42]. In this test, the
subject makes the shape of the sample by moving the
colored plates (green, blue, red) and placing them in the
right place, with the minimum necessary movements. In
each stage, the person is allowed to solve the problem 3
times and the person must solve the example according
to the instructions with the minimum necessary moves.
At each stage, after success (and if the problem is not
solved after 3 attempts), the next problem is provided to
the subject. The variables of this test (the data obtained
from this test) are total time, delay time, experience
time, number of errors, and total score.

Day and night stroop test

The day and night stroop test is the most widely used
Stroop measure used for children. This task was first de-
signed by Gerstadt et al. in 1994. Accordingly, two sets
of cards are used as follows: One set for the day and
night condition and one set for the control condition. The
examiner asks the subject to call it day when they see the
image of the moon and call it night when they see the
image of the sun. The images are presented to the sub-
ject in order (according to the predetermined sequence)
and the results are recorded. The recorded information
of this task included: the correct answers of the subject,
the delayed response in each item, and the delayed re-
sponse in all items. The validity of this assignment is
90 [40]. In this study, this task was implemented using
the DMDX software, version 4 The sequence of 16 im-
ages of the moon and the sun was designed in computer
form (according to the original pattern of the initial test)
and the children’s answers were recorded orally using a
microphone and in written form. The microphone was
fixed on the microphone stand at a distance of 15-20 cm
from the subject. The time interval between each item
and the next item was considered to be 2000 ms. To
check the internal validity of the DMDX measurement
tool, the Cronbach a test was performed on the items of
this tool. According to the results, the Cronbach o es-
timated for this tool is 0.899, which is considered ex-
cellent for research purposes. In this research, this task
was used to investigate selective attention. Meanwhile,
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to investigate the linguistic variables, the verbal fluency
task and Persian language developmental battery have
been used. The measured variables included verbal flu-
ency (semantic), type-token ratio, number of utterances,
complexity, and syntactic understanding and repetition.

Persian language developmental battery

The Persian language developmental battery was de-
signed by Nilipour in 2015 as a research project at the
University of Social Welfare and Rehabilitation Sci-
ences, and it is based on the Gopnic 5 test. It was then
developed after cultural and linguistic adaptions for the
Persian language. The Cronbach o (internal consistency
coefficient) of this test, which was performed on 60
Persian-speaking 5-10-year-old children, was 0.9. This
test has 9 sub-tests to evaluate language skills, which
include pointing, grammatical judgment, grammatical
modification, derivational morphemes, verb tense, lis-
tening comprehension, Vag test, syntactic comprehen-
sion, and repetition. After the test, the language profile
of each child with DLD was obtained in each of the
above nine subtests [39].

Verbal fluency test

Verbal fluency is examined in the two following ways:
Semantic fluency and phonemic fluency [41]. In the cur-
rent research, semantic fluency was considered. There
are several tests to assess this skill, but the most com-
mon one is naming fruits and animals to evaluate se-
mantic fluency [43]. These tasks are often used in neuro-
psychological evaluations and research projects [44]. In
this test, the subject was asked to remember and say as
many names of fruits and animals (first from the group
of fruits and then from the group of animals) within 1
min (for each semantic category). The number of spoken
words (repeated words, words that were not included in
the intended semantic classes, or self-made words are
not counted) were counted and compared and analyzed.
The research data were analyzed using the SPSS soft-
ware, version 18. Meanwhile, to analyze the data, the
Kolmogorov—Smirnov test was used to check the data
distribution, the independent t-test was used to check
the difference between the two studied groups, and the
Pearson correlation was used to check the relationship
between executive function and language deficits in
children with DLD.

Results

Considering that the distribution of data in the normal
and impaired group in language skills and executive

functions was normal (P>0.05), using the Kolmogorov-
Smirnov test, parametric tests were conducted to com-
pare the variables. Table 1 demonstrates the demograph-
ic information of the subjects.

Meanwhile, Table 2 shows the Mean+SD and inde-
pendent t-test results in language variables to inspect the
difference between the two groups in these components.

According to Table 2, the average language scores of
the group without DLD are higher than the group of
children with DLD, but this difference in verbal fluency
test was not significant between the two groups. Also,
the mean type token ratio, the number of utterances, and
repetition did not differ significantly (P>0.05). There
was a significant difference between the two groups in
linguistic indexes of complexity and syntactic under-
standing (P<0.05).

To compare the ability of the two research groups in
selective attention, as one of the components of execu-
tive functions, the day and night Stroop test was used.
Table 3 shows the MeanzSD of the scores related to the
number of correct answers as well as the reaction time
to the Stroop test items, as well as the results of the inde-
pendent groups t-test to study the significant differences
between the two groups in this component.

According to Table 3, the two groups did not show
any significant difference in reaction time or any of the
components of selective attention, which indicates the
correct answers in the Stroop test (P>0.05).

The tower of London test was used to compare two
groups of subjects in problem-solving/organization abil-
ity, as one of the components of executive functions.
Table 4 demonstrates the Mean+SD of scores related
to the number of errors, overall score, overall test time,
delay time, and experience time, as well as the results of
the t-test of independent groups to identify notable dif-
ferences between the two groups.

According to Table 4, two groups showed a significant
difference in the number of errors for problem-solving
skills (P<0.05). There was no serious difference be-
tween the two groups for other components.

To investigate the relationship between executive func-
tions and language deficits in children with DLD, the
Pearson correlation was used. The results of this study
are shown in Table 5.
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Table 1. The demographic information of the subjects

Archives of

Rehabilitation

Gender (No.) Age (No.) Group
5-6 years (8)
BGOiZI((lsz)) 6-7 years (6) Children with developmental language disorder
7-8 years (6)
5-6 years (17)
Ié?:; ((?%g)) 6-7 years (20) Children without developmental language disorder
7-8 years (19)

According to the results of Table 5, in examining the
relationship between selective attention skill and verbal
fluency variable, a positive and significant correlation
(r=0.30) was observed only between the two compo-
nents of the total score of selective attention and verbal
fluency. Concerning problem-solving/organizing skills,
between the components of the total score with type-to-
ken ratio (r=0.68) and syntactic understanding (r=0.52),
total time with the number of utterances (r=0.46) and
verbal fluency (1=0.32), delay time with type-token ratio
(r=0.48) and verbal fluency (r=-0.27), experience time
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with verbal fluency (r=-0.30) significant correlations
were observed.

Discussion

This study investigated the relationship between lan-
guage variables and executive functioning in children
aged 5 to 8 years with and without DLD. The linguis-
tic variables investigated in this research included type
token ratio, number of utterances, syntactic complexity,
syntactic comprehension, repetition and verbal fluency.
Among the executive functions, two skills of selective

Table 2. The comparison of language performance between two groups of children with and without developmental language

disorder
Task Group MeaniSD P
Without DLD 18.78+4.99
Verbal fluency 0.1
With DLD 16.69+4.58
Without DLD 0.79+0.11
Type token ratio 0.5
With DLD 0.77+0.13
Without DLD 12.51+6.06
Number of utterances 0.4
With DLD 11.45+4.19
Without DLD 4.46+1.19
Syntactic complexity (expression) 0.02
With DLD 3.72+1.16
Without DLD 16.66+3.18
Syntactic understanding 0
With DLD 12.67+4.87
Without DLD 45.09+3.41
Repetition 0.08
With DLD 40.97+9.31

DLD: Developmental language disorder.

“Independent t-test
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Table 3. Comparison of selective attention performance in two groups of children with and without developmental language dis-

order
Component Group MeanzSD P
Without DLD 14.40+1.72
Selective attention 0.1
With DLD 13.46+3.94
Without DLD 1038+242.79
Reaction time 0.1
With DLD 916+376.91

DLD: Developmental language disorder.

"Independent t-test

attention and problem-solving/organization were evalu-
ated. The results of the examination of language func-
tions showed that the average scores of children with-
out DLD in the verbal fluency test were higher than the
group with DLD, however, there was no significant dif-
ference between the normal group and the group with
DLD in this task (P<0.05). This finding was consistent
with the results of Marini’s study [45]. In his study, chil-
dren with DLD responded similarly to the normal group
in terms of the number of items mentioned in each se-
mantic class (household appliances, animals). However,
the findings of the research are not aligned with the re-
sults of the Henry’s study [46]. This lack of alignment
can be because semantic and phonetic verbal fluency
has been investigated in this study and it has empha-
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sized speed, number of errors, and change of clusters.
Even in Ralli et al.’s study [21], it was demonstrated that
children with DLD showed higher scores in the verbal
fluency task. According to the different and sometimes
contradictory findings in this field, this skill in children
with DLD still needs further investigation. The two
groups had significant differences only in the indexes
of linguistic complexity and syntactic understanding
(P<0.05). This finding is in line with the reports of
Haresabadi et al. [28] and Hughes [23] who showed that
language deficits, especially grammar, were impaired in
these children. These deficits can occur both at the level
of expression and at the level of comprehension. Paul
also believes that these children are impaired at different
linguistic levels, including syntax, semantics, phonol-

Table 4. Comparison of the performance for problem-solving/organization ability in two groups of children with and without de-

velopmental language disorder

Component Group MeanSD P
Without DLD 26.52+10.83
Number of errors 0
With DLD 35.33+12.17
Without DLD 20.23+4.60
Overall score 0.5
With DLD 19.2746.79
Without DLD 666.74+216.75
Overall time 0.9
With DLD 671.32+199.78
Without DLD 128.53+35.12
Delay time 0.5
With DLD 136.787+57.76
Without DLD 530.02+182.04
Experience time 0.7
With DLD 547.79+178.94

DLD: Developmental language disorder.

“Independent t-test
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Table 5. Correlation between executive function variables and language variables in children with developmental language disorder

Type Token Number of Syntactic Syntactic Un- i
TEETELS Ratio Utterances Complexity derstanding i) Vel vy
. Overall score -0.132 0.260 0.034 -0.154 -0.005 0.303"
Selective at-
tention Reaction time 0.116 0.049 0.077 0.082 0.082 0.066
b 0.019 0.070 0383 0.011 0.025 0.126
errors
Overall score 0.688" -0.0282 0.283 0.524° 0.726 0.134
IR sels o i 0.273 0.468" 0.381 0.380 0.351 0.326'
ing/ organizing
Delay time 0.480° 0.294 0272 0.379 0.628 0274
EX”;;;Z"CE 0.173 0.464 0.367 0332 0.218 -0.306°

'Correlation using two-sided test is significant at 0.05 level.

“There is a significant correlation.

ogy and grammar and the delay patterns show that our
findings in this section are in line with Paul’s findings
and theories [47]. According to the study by Nilipour
et al. [39], children with DLD have serious deficits in
syntactic understanding and mean length of utterance.
Therefore, these two indexes can be used to diagnose
DLD in the developmental Persian language battery.

Examination of the selective attention showed that the
two groups did not have significant differences in any
of the components of selective attention, i.e. correct an-
swers in the Stroop test (t=1.423, P>0.05) and reaction
time (t=1.604, P>0.05). This finding is contrary to the
results of previous studies, including Kapa and Erik-
son’s research [17]. This discrepancy may be due to the
difference in the tools used. Therefore, it is necessary to
investigate this skill in children with DLD in future stud-
ies using other tests and in larger samples.

Examining problem-solving/organization skills in nor-
mal children and children with DLD showed that the two
groups showed a significant difference in the number of
errors committed in the tower of London test (t=2.740,
P<0.01). These results are consistent with the findings
of the study of Bishop and Norbury [3] and Vugs et al.
[24]. In all these studies, children with DLD have per-
formed weaker than their normal peers in organization
and problem-solving skills.

Examining the relationship between linguistic vari-
ables and executive function variables showed a positive
and significant correlation between the two components
of the total score of selective attention and verbal fluen-
cy. The better the selective attention skill in children, the
better verbal fluency has been seen in them. According
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to the study by Kapa and Erikson, there is a significant
correlation between the two skills of selective attention
and vocabulary learning in children with DLDs [17].
Previous findings, such as the studies of Molinari and
Leggio [48] (2016) and Lezak [49] (2010) confirm the
results of the present study. According to their research,
it was seen that verbal fluency is strongly influenced by
executive functions, especially attention and working
memory. Also, the variety and range of words and how
they are organized in the brain are related to the capacity
of working memory and attention.

In examining the relationship between problem-solv-
ing/organization skills and language variables, between
the components of the total score with type-token ratio
(r=0.68) and syntactic understanding (r=0.52), total time
with the number of utterances (r=0.46) and verbal flu-
ency (r=0.32), delay time with type-token ratio (r=0.48)
has a positive and significant correlation. Therefore, the
better the problem-solving/organization skills in child-
hood, the more varied the type-token ratio, better syn-
tactic understanding, more utterances, and better verbal
fluency. On the other hand, a negative and significant
correlation has been seen between the delay time with
verbal fluency (=-0.27) and the task completion time
with verbal fluency (r=-0.30). The longer the subject’s
response time to the task presented in the Tower of Lon-
don test, the lower their verbal fluency score. Also, the
longer the task was completed, the lower the child’s
verbal fluency score. Considering that the development
of problem-solving skills begins between the ages of 3
and 5 years [50] and this stage coincides exactly with
the stage of language development in which the sudden
growth of syntactic and grammatical skills is seen in the
child [47], the correlation In the important aspects of
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grammar and syntax, including type-token ratio, verbal
fluency, number of utterances, and syntactic understand-
ing, it can be explained with problem-solving/organiza-
tional performance in these children by relying on the
simultaneity of the evolutionary developmental stages
of these two skills.

Conclusion

Executive function deficits can be related to language
impairments. One of the possible explanations can be
the initial formation process of executive functions dur-
ing growth. To reject or confirm this assumption, more
investigations are needed using more accurate tools.
Also, the use of non-linguistic assessment tools can
provide more accurate information, because among the
observations during implementation in this research,
there was a deficiency in the verbal understanding of the
test instructions and, on the other hand, a weakness in
memorizing the rules of the tests. If it is possible to use
measurement methods that involve fewer aspects of re-
ceptive and expressive language, we can say with more
certainty the causal relationships between executive
functions and language skills. According to the results
of this research, it is necessary to examine cognitive
skills, including executive functions, in the evaluation
and treatment planning of children with DLD. Because
it seems that a deficit in executive functions can affect
their language skills. Despite the studies done so far, the
relationship between executive functions and language
skills is still not well known. Therefore, there is a need
to conduct more research in this field with more accu-
rate tools, more subjects, and control of interfering fac-
tors. Nevertheless, improved language skills following
executive function-focused treatments have provided
initial support for a causal role of executive function in
language deficits among children with DLD.
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