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ABSTRACT 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Aims: a) To investigate the relationship between language and 

different intelligence parameters, b) To evaluate if different 

intelligence parameters can predict language in children. 

Background: Knowledge of language has been considered as the 

principle basis of intelligence. Assessment of the relation between 

different parameters of intelligence and language was not previously 

studied. Material and Methods: A cross sectional study of 47 

children with delayed language development (DLD) aged 2 to 6 

years was recruited from the phoniatric unit. All children had 

undergone Intelligence Quotient (I.Q) assessment using Stanford 

Binet (IV edition) and Arabic language test (ALT). Results: No 

correlation was found between receptive language age and different 

intelligence parameters. Expressive language age showed moderate 

correlation with total I.Q (r= 0.5), short term memory (r=0.4) and 

strong correlation with verbal reasoning (r=0.6) Conclusion: There 

is no parameter in the intelligence test that can predict later language 

progress. Knowing that there is some intelligence parameters that 

are correlated with language may help us provide programs to 

strengthen the stronger area, and at the same time   provide 

opportunities to enhance the learning process in the less strong areas 

in children with delayed language development. 
 

 

INTRODUCTION: 

 

Sternberg1 defined intelligence as a 

measure of a person’s ability to acquire 

the knowledge and skills that will allow 

that person to adapt to his/her 

environment. Therefore, knowledge of 

language has been considered as the 

principle basis of intelligence.2 As the 

psychologist Steven Pinker3stated  

 "language is the jewel in the crown of 

cognition”. Although intelligence has 

been considered as one of the important 

factors affecting learning in general, and 

learning of language in particular, Albert 

Einstein had language learning 

disabilities.  

Thus, general intelligence or what 

Spearman4 called the "g" factor alone 

cannot explain specific disabilities or 

specific talents. Despite of the general 
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agreement among psychologists that "g" 

exists; there is also evidence for specific 

intelligence "s", a measure of specific 

skills in narrow domains. Einstein is an 

example of asynchronicity in early 

cognitive development in which his 

accomplishment contradicts his initial 

delay. Geschwind and Galaburda5 

suggested that the delay in development 

of the left hemisphere, in which 

language areas exit, may allow the right 

hemisphere that mediates spatial 

computations, to become highly 

specialized.  Einstein's creativity was 

heavily dependent on spatial reasoning, 

and the abnormal development of his left 

hemisphere may have allowed his right 

hemisphere to become highly specialized 

for spatial computations. 
 

Sternberg6 had proposed triarchic 

(three-part) theory of intelligence; 

analytical intelligence, creative 

intelligence, and practical intelligence. 

Also, Howard Gardner7,8introduced 

"Multiple intelligence" theory in which 

there are eight intelligences that can be 

differentiated from each other (linguistic, 

logico-mathematical, spatial, musical, 

kinesthetic, interpersonal, intrapersonal, 

and naturalistic). The stronger type of   

intelligence may work with weaker types 

of intelligences to develop skills and 

solve problems. Hence, if the delayed 

language developed (DLD) children 

have poor linguistic intelligence, they 

may have other stronger abilities and 

skills that could help them develop 

language. Also, Guilford9 recognized a 

strong aspect of intellectual functioning 

which does not imply strength in other 

aspects. This fact urged the author to 

investigate which aspect of intellectual 

functioning would contribute to 

language proficiency. 

 

Karmiloff and Karmiloff-Smith10have 

disagreed with any separation of 

language from general intelligence. 

Although children with Williams 

syndrome have low general intelligence, 

they are able to speak in complex syntax 

and rich vocabulary. Yet, comprehension 

of complex sentences in those children is 

affected. They suggested that good 

auditory memory may account for such 

observations. Therefore, in their point of 

view, auditory defects explain other 

language disorders such as specific 

language impairment. 

Because of the conflicting opinions of 

the relationship between language and 

intelligence and because assessment of 

the relation between different parameters 

of intelligence and language was not 

previously studied, this study was 

conducted. Also, it explores which 

parameter can be a predictor of language 

development.  Not only understanding 

the relation between language and 

intelligence help the phoniatricians/ 

speech language pathologists to 

understand the problems associated with 

children with delayed language 

development and to evaluate their points 

of strength and weaknesses but also help 

predict language progress during 

therapy. 

Material and Methods 

Ethical considerations: The ethics 

committee of Sohag University approved 

the study. A written consent to 

participate and to publish was taken 

from all patients or participants before 

our study procedures. None of the 

authors have any competing interests. 

A cross sectional study of 47 children 

with delayed language development 

aged 2 to 6years was recruited from the 

phoniatric unit. Inclusion criteria: I. Q ≥ 70; 

exclusion criteria: mental retardation, 

neuropsychological disorders and 
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developmental disorders. All children 

had undergone the following: 

-Intelligent Quotient (I.Q) using 

Stanford Binet (IV edition).11The 

test will provide the following 

scores: I.Q; and four factors of 

cognitive ability 

The total IQ quotient was classified 

according to the Arabic version into 

mentally retarded (≤ 69), borderline 

intelligence (70–79), low average 

(80-89), average (90-109), above 

average (110-119), Superior (120-

129) and gifted (≥ 130) 

-The Verbal Reasoning score reflects 

the ability to apply verbal skills to 

new situations. It examines verbal 

knowledge and understanding.  

-The Abstract/Visual Reasoning 

score measures the ability to 

understand and perform mathematic 

operations, the ability to visualize 

patterns, visual/motor skills, and 

problem-solving skills.  

-The Quantitative Reasoning score 

examines numerical reasoning, 

concentration, and knowledge and 

application of numerical concepts.    

-The Short-Term Memory score 

examines concentration skills, short-

term memory, and sequencing skills. 

Visual short-term memory and 

auditory short-term memory for both 

sentences and number sequences are 

measured in this area. 

-Arabic language test (ALT) 12in 

which Receptive language age and 

Expressive language age are 

calculated. 

Statistical analysis: Statistical 

package for social Sciences version 16 

(SPSS, INC, Chicago, IL) under 

windows was used for data entry and 

analysis. Descriptive statistics were done 

for continuous variables by mean, 

standard deviation (±SD). Pearson’s 

correlation was used to assess the 

association between the different 

parametric data and multiple linear 

regression test was also used. For all 

tests a probability (p) value less than 

0.05 was considered significant. 

 

 Results 

Forty-seven children were recruited in 

this study with age mean± SD (53± 11.4 

months). Table (1) and (2) show 

descriptive statistics of the study group. 
 

Table (1): Number and percentage of 

the gender in the study group 

 N (%) 

females 10 (21) 

males 37 (79) 

Total 47 (100) 

 

On the other hand, there is strong 

correlation between expressive language 

age and verbal reasoning (r=0.6) (figure 

2) and moderate correlations between 

expressive language age and total I.Q (r= 

0.5) and short-term memory (r=0.4) 

(table 4). 

Trying to predict expressive language 

age, t-score of the multiple linear 

regression test is not significant in total 

I.Q, verbal reasoning and short-term 

memory but it shows significant scores 

in abstract/visual reasoning and 

Quantitative reasoning (t= 0.036, 

t=0.037 respectively) (table 5). 
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Table (2): Descriptive statistics of total I.Q, receptive and expressive language age. 

 Minimum Maximum Mean SD 

Total I.Q 70 154 98.62 17.390 

receptive language age 28.84 49.20 

 

40.25 5.92 

expressive language age 9.61 57.11 33.76 12.22 

 

No correlation between receptive language age and different intelligence parameters 

(figure 1) was found. Also no parameter could predict the receptive language 

age(Table 3).  
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Table (3): correlation between receptive language age and different intelligence 

parameters 

 Receptive language age 

 

Total IQ .095 

 

verbal reasoning 

 

-.074 

 

abstract/visual reasoning .264 

 

Quantitative reasoning 

 

.098 

 

short term memory 

 

.252 

 

 

 

 

 

Table (4): Correlation between expressive language age and different intelligence 

parameters 

 Expressive language age 

 

Total IQ 0.552 

verbal reasoning 0.638 

 

abstract/visual reasoning -.040 

 

quantitative reasoning 0.018 

 

short term memory 0.428 
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Table (5): Multiple linear regression with the expressive language age as dependent variable 

(N=47) 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. 

95% Confidence Interval 

for B 

B Std. Error Beta 

Lower 

Bound 

Upper 

Bound 

1 (Constant) 

-1.781- 57.306 

 

-.031- .976 -121.724- 118.163 

Total IQ 1.682 .890 1.265 1.891 .074 -.180- 3.544 

verbal reasoning -.297- .457 -.329- -.651- .523 -1.253- .658 

abstract/visual 

reasoning 
-.934- .413 -.636- -2.263- .036 -1.797- -.070- 

Quantitative 

reasoning 
-.690- .308 -.435- -2.241- .037 -1.335- -.045- 

short term memory .748 .764 .202 .979 .340 -.851- 2.347 
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Discussion 
    Abstract reasoning is thought to be 

a good measure of general intelligence 

as it tests the ability to perceive and 

manipulate relationships of shapes or 

symbols with no need of language.  This 

study showed no correlation between 

receptive and expressive language age 

and abstract reasoning. This is explained 

by knowing that abstract reasoning is 

composed of visual questions which are 

independent of language. Nevertheless, 

the results showed it can be used as a 

predictor of proficiency of language.  

  Jersild13questioned whether the child 

achieves high scores on verbal 

intelligence tests because of his/her 

mastery of the language or his/her 

mastery of the language is due to good 

verbal intelligence. In this study, all 

children with DLD performed poorly in 

verbal reasoning.  It has been noted by 

Vygotsky14 that language facilitates 

thought as children (around age three or 

four) use the language that is developed 

to organize their thoughts and actions. 

Thus, the poor linguistic abilities of 

children, in this study, may have affected 

the verbal reasoning abilities not vice 

versa.  

Verbal Reasoning test measures the 

child's ability to engage with the 

language medium in order to identify 

their wider reasoning ability and 

potential. Moreover, verbal reasoning 

focuses on the child's skills in verbal 

thinking.  In the current study, there was 

strong correlation between expressive 

language age and verbal reasoning 

because the test measures the ability to 

apply verbal skills to new situations. 

Yet, there was no correlation between 

receptive language age and verbal 

reasoning. Since verbal reasoning 

measures verbal knowledge and 

understanding, it is not clear why there is 

no correlation between both variables. 

Further studies using larger number of 

children are mandatory to reach to a 

reasonable and acceptable explanation.  

Short-term memory (STM) is memory 

that is limited to a few seconds in 

duration. It is assessed by requesting 

repetition of a series of digits, words, or 

no words (verbal domain) or repeating a 

pattern for touching blocks (visual 

domain). Verbal short-term memory has 

been specifically linked to learning the 

phonological forms of new words15, and 

it is possible that such difficulties would 

disrupt language learning.  

Many researchers found moderate 

correlation between phonological short-

term memory (PSTM) and vocabulary in 

Typically Developed (TD) children aged 

four to eight years.13These findings are 

compatible with the current study as it 

found moderate correlations between 

expressive language age and short-term 

memory.  

Some researchers refuse to interpret 

these data as a causal relationship 

between PSTM and vocabulary 

acquisition. 16,17,18 It is important to note 

that correlation does not imply causality 

as short-term memory failed to be a 

predictor for expressive language age.  

Language assessment tasks need both 

language and memory abilities. Yet, it is 

difficult to differentiate whether the 

cause of poor language skills of a child 

is due to primary language trait or due to 

verbal short-term memory.19The ability 

to differentiate between both deficits 

may help to use the most appropriate 

way of intervention for children with 

DLD.  

Knowing that total I.Q, verbal 

reasoning and short-term memory failed 

to predict later expressive and receptive 

language age helps us to understand that 

low scores in total I.Q, verbal reasoning 
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and short-term memory do not 

necessarily result in poor language 

abilities and vice versa.  

Rescale & Roberts20and Rice et al.21 

reported that early non-verbal IQ was 

not predictive of later language 

outcomes while Ellis Weismer et al.22 

reported that it did add predictive 

accuracy.  Price et al.23 conducted a 

major twin study which indicated that 

there is general independence of genetic 

effects on language and cognitive 

abilities at age two years, despite some 

interrelationships. 

Conclusion:  

There is no parameter in the 

intelligence test that can predict later 

language progress. Knowing that there is 

some intelligence parameters that are 

correlated with language may help us 

provide programs to strengthen the 

stronger area, and at the same time   

provide opportunities to enhance the 

learning process in the less strong areas 

in children with delayed language 

development. 
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