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Abstract:

Hearing and language play a vital role in children’s cognitive, social, and emotional growth. However,
children who are deaf or hard of hearing (DHH) often encounter barriers to cognitive and linguistic development
despite having normal intelligence. This cross-sectional comparative study aimed to assess the cognitive
abilities of DHH school children and compare them with their normal-hearing peers using Bhatia’s Battery of
Performance Tests. A total of 60 students (30 DHH and 30 normal-hearing), studying in grades 5 to 8,
participated between 2022 and 2023. Data were analyzed using IBM SPSS version 21, with p < 0.05 considered
statistically significant.

Results revealed that DHH children demonstrated significantly higher mean scores in most subtests,
including Koh’s Block Design, Alexander’s Pass-Along, and Pattern Drawing Tests (p < 0.05). The Intelligence
Quotient (1Q) and Performance Quotient (PQ) were also significantly higher in the DHH group (1Q: 98.53 +
6.73; PQ: 107.23 £ 7.57) compared to controls. These findings suggest enhanced visual-spatial cognitive skills
among DHH children, possibly due to compensatory neural adaptations and extensive use of sign-based
communication.

The study highlights that deaf and hard of hearing children possess cognitive abilities comparable to, or
even exceeding, those of hearing peers in specific domains. Promoting awareness of these strengths can help
dispel social stigma, encourage inclusive educational practices, and empower DHH students to reach their full
intellectual potential.

Key Words: Deaf and Hard of Hearing, Cognitive Function, Bhatia’s Battery, Intelligence Quotient,
Performance Quotient, Visual Cognition, Neural Plasticity.
Introduction:

Hearing and language are essential for a child’s cognitive, social, and emotional development, allowing
them to understand and interact with their environment. In children with hearing loss, the primary challenge lies
in developing effective communication skills. Despite having normal intelligence, many deaf children face
barriers to cognitive and linguistic development due to limited language exposure. *2 Early identification of
hearing impairment through newborn screening programs can greatly enhance speech and language
development, improve academic performance, and open up broader professional opportunities later in life.

Globally, approximately 466 million people (about 5% of the world’s population) live with disabling
hearing loss, including 34 million children. ® In India, nearly 63 million individuals (6.3%) experience
significant auditory impairment. It is estimated that four in every 1,000 children are affected by severe to
profound hearing loss, and over 100,000 infants are born with hearing deficiencies each year. The prevalence of
adult-onset deafness in India is around 7.6%, while childhood-onset deafness accounts for 2%. Social stigma
surrounding disability often leads to underreporting of cases by families.**

Previous research evaluating cognitive abilities such as attention, memory, critical thinking, and
problem-solving in deaf children has produced inconsistent findings. Some studies have reported that the
intelligence quotient (IQ) of deaf individuals is comparable to that of their hearing counterparts,®® whereas
others have found lower 1Q scores among the deaf population. **°™ However, there is a notable scarcity of
Indian studies exploring this area. Therefore, the present study was designed to assess cognitive skills in deaf
and hard of hearing (DHH) school children using Bhatia’s Battery of Performance Tests.
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Methodology:

This study was a cross-sectional comparative study conducted between 2022 and 2023. The research
included deaf and hard of hearing (DHH) school children from 5th to 8th grade. The study protocol was
reviewed and approved by the Institutional Ethics Committee (IEC). Assent was obtained from all participating
children, and written consent was secured from the school principal prior to participation.

For the control group, normal-hearing children without any hearing or speech impairments, matched for grade
level (5th to 8th), were included. Similar procedures were followed for obtaining assent and institutional
consent.

The study period was chosen between 2022 and 2023, as schools remained closed during 2021 due to
the COVID-19 pandemic, which had delayed data collection. We included 30 deaf & hard of hearing children
&30 normal children without deafness & speech impairment.

Bhatia’s Battery of Performance Test:

Bhatia’s Battery of Performance Test is applicable to both literate and illiterate individuals, with
specific administration rules tailored to each group. The test is designed for children aged 11 to 16 years and can
be administered within 45 to 60 minutes. The standardization of the five subtests was carried out over a four-
year period in various rural and urban regions across India, ensuring broad applicability and cultural relevance.
The test has demonstrated good validity (0.77) and shows a correlation ranging from 0.67 to 0.82 with other
established measures of intelligence.

Data Analysis:

Data entry was carried out using Microsoft Excel 2019, and statistical analysis was performed with
IBM SPSS Statistics version 21. The results were summarized and displayed through tables and graphical
representations, including bar charts, pie charts, and frequency distributions. Descriptive statistics such as mean
and standard deviation were calculated. To assess differences between groups, an independent samples t-test
was applied, and a p-value < 0.05 was considered to indicate statistical significance.

Results:

The mean age of the study group was 10.9 + 1.12 years, while that of the control group was 11.86 +
1.22 years. Each group consisted of 16 boys and 18 girls. The scores obtained in the various subtests of Bhatia’s
Battery of Performance Tests are summarized in Table 1. The study group demonstrated significantly higher
scores than the control group, with statistical significance at p < 0.005. Table 2 presents the comparison of
Intelligence Quotient (1Q) and Performance Quotient (PQ) between the two groups, indicating that both 1Q and
PQ values were significantly higher among the study participants compared to controls.

Table 1: Comparison of Scores of Various Tests between Two Groups

Scores
Name of the Test Study Group Control Group T Value P Value
Koh¢s Block Design Test (25) 12.1+1.51 9.37+1.38 8.7162 0.0001*
Alexander¢s Pass-along Test (20) 9.5+2.09 7.87+2.22 3.7802 0.0003*
Pattern Drawing Test (20) 8.5+2.43 7.63+1.44 2.1779 0.03*
Immediate memory test for digits (15) 5.93+1.52 5.53+1.23 1.4465 0.1512
Picture construction Test (15) 7.2+1.30 6.90+1.14 1.2269 0.222
TOTAL (95) 43.3+2.89 37.3+4.72 7.6658 0.0001*

* Statistically Significant
Table 2: Comparison of 1Q & PQ Scores between Two Groups

Study Group Control Group T Value P Value
Intelligence Quotient (1Q) 98.53+6.73 95.6+9.34 3.330 0.03*
Performance Quotient (PQ) 107.23+7.57 103.4+8.91 3.830 0.01*
* Statistically Significant
Discussion:

The study was conducted to assess cognitive functions in deaf and hard of hearing school going
children using Bhatia battery of tests, calculate Performance quotient & Intelligence quotient from Bhatia
battery of tests & compare it with the age matched control population without speech & hearing impairment.
The following 2 points derived from the results

e The test scores were higher in deaf and hard of hearing school children, when compared with control
group
e The PQ & IQ scores were also higher in deaf and hard of hearing school children, when compared with
control group
Concentration & Focus in Deaf and Hard of Hearing in Comparison With Normal Children:

Concentration fatigue is frequently observed in individuals who are deaf or hard of hearing, as they
must constantly focus on lip-reading, sign language, and other visual cues to understand communication. This
sustained mental effort increases cognitive load, making processing information more demanding. Even those
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with mild hearing impairment may experience listening fatigue, which can be mentally exhausting and, at times,
overwhelming. *?

To address this, we chose an assessment tool that minimizes the need for prolonged attention to verbal
instructions. Bhatia’s Battery of Performance Tests is skill-based, where the examiner demonstrates each task,
and participants replicate it within a set time. This approach allows deaf and hard of hearing children to
complete the tasks without excessive reliance on auditory input, providing a more accurate evaluation of their
cognitive abilities.

According to the concept of compensatory plasticity, the absence of auditory input in deaf individuals
is often accompanied by enhanced visual cognitive abilities. When controlling for various confounding factors,
studies have shown that deafness can influence the spatial allocation of attention, shifting focus toward the
peripheral visual field rather than the central field. This reorganization is reflected in neural adaptations that
extend from higher association cortices to early sensory cortices. A common feature across these reorganized
regions is their multimodal organization, supporting current theories that multimodal integration plays a critical
role at all stages of cognitive processing.***

Certain cognitive functions, such as peripheral visual processing and motion detection, demonstrate
improved performance in deaf individuals, but primarily when tasks require focused attention. For example,
Neville and Lawson® found that deaf participants outperformed hearing controls in detecting the direction of
motion of peripheral targets when attention was directed to the relevant location.

Mode of Skill Acquisition in Deaf and Hard of Hearing Children in Comparison With Normal Children:

Although the overall structure of the human brain is largely established during early childhood,
learning and memory remain possible throughout life due to the ability of individual neurons to adapt their
signaling and synaptic connections.*®Learning primarily occurs through changes in the strength and number of
synaptic connections between existing neurons, a phenomenon referred to as synaptic plasticity.’In most cases,
frequently used connections are reinforced, while less active connections weaken, reflecting the “use it or lose
it” principle of neural adaptation. Research has consistently shown that neuronal connections across various
brain regions are dynamic and can be modified.'® This synaptic plasticity underlies behavioral learning and
memory formation, with memories encoded by adjusting specific synaptic connections, stored within
interconnected neural ensembles, and retrieved by reactivating the same neural circuits.

Deaf and hard of hearing children’s performance in the tasks was significantly better than their normal
counterpart may be due to following reasons.

e Children with deafness, regardless of their etiology, have been educated and trained by sign language
for many years. We assessed cognition in 5th to 8th grade children
e Research evidences show that deaf children have enhanced visual cognition in comparison with normal
children, since our majority of the tasks are based on visual concentration/focus.
Conclusion:

The present study demonstrates that deaf and hard of hearing children possess 1Q levels comparable to,
and in some cases statistically higher than, their hearing peers. These findings may help families move beyond
the social stigma associated with hearing impairment, highlighting the cognitive potential of these children.
Recognizing their capabilities can provide opportunities for equitable education and skill development, enabling
them to achieve outcomes comparable to their hearing counterparts and fostering a brighter, more inclusive
future.
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