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ABSTRACT: The purpose of the study is to determine the effectiveness of Sensory Integration Therapy in 

improving Gross motor skills among children with Developmental Delay. Method: The study is a Quasi-

experimental design with non-equivalent group. A total of 20 samples were divided into experimental and 

control groups each with 10 participants through convenience sampling. Gross motor skills of the 

participants were assessed (pre-test) using the Peabody Developmental Motor Scales, 2nd edition (PDMS-

2). The experimental group underwent intervention for 30-35 minutes per session for 5 days in a week for 

12 weeks. The participants in both groups were reassessed (post-test) using the Peabody Developmental 

Motor Scales, 2nd edition (PDMS-2) for the gross motor skills. The pre-test and post-test gross motor skills 

were analysed and interpreted. Results: This study results shows that there is slight improvement in sum of 

Standard Scores (SS)and Gross motor quotient (GMQ) in the experimental group before and after 

intervention with sig.(2 tailed) 0.004. Using the Paired t-test, on comparing the experimental and control 

groups there is no significant improvement in the experimental group (sig.2 tailed >0.05) providing sensory 

integration. Conclusion:  The study concludes that there is no significant improvement of gross motor skills 

in children with developmental delay by providing Sensory Integration Therapy. 
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I. INTRODUCTION 

Human development is one of complex process. It starts even before birth which is called as the 

prenatal period, further the process continues after birth (postnatal) throughout the lifespan as growth and 

development.(1) There are five significant phases in development such as, infancy, toddler, childhood, 

adolescence, and adulthood. (2)  

In childhood development growth can be defined as a constant increase in size that is irreversible 

or rather physical and biological changes in the body.  Development can be defined as a growth in the 

psycho-motor capacity or rather behavioral and functional changes in the body. (2) Growth are quantifiable 

changes whereas developments are qualitative changes happening in a human body. The growth can be in 

height, weight, body mass index etc. Development happens mainly in the physical, cognitive and psycho-

social areas. 

The typical development of children is indicated by some markers named as developmental 

milestones. Developmental milestones are stages that children are expected to achieve as they develop. 

The areas of developmental milestones are categorized into motor skills, speech and language skills, 

cognitive skills, and socio-emotional skills.(3) The children attain particular skills in each domain at the 

particular age, thus indicate a typical development. Although there are children in which there is a 

variation in the typical development which can be caused by different factors such as parental health, 

genetics, nutrition, exposure, environment, socioeconomic, family etc.(2)  

DEVELOPMENTAL DELAY: 

According to WHO (2012), developmental delay is defined as a deviation of development from 

the normative milestones in the areas of cognitive, language, social, emotional and motor functioning. (5)A 

significant delay is when an individual performs on age-appropriate standardized norm-referenced tests 

two or more standard deviations below the mean.(4) While the World Health Organization (WHO) 

estimates that 15% of the world's population lives with a disability, the prevalence of developmental delay 

in children is considered to be between 1- 3% worldwide. (6) In India, around 10% of children have 

developmental delay and this number rises significantly for those who get discharged from sick newborns 

unit.(7) 

TYPES OF DEVELOPMENTAL DELAY:  

 Based on the number of domains involved developmental delay is classified as follows:  

i.   Isolated developmental delay-single domain involved 

ii.  Multiple Developmental Delay- two or more domains are involved. 

iii.  Global developmental delay (GDD)- delay in most developmental domains.(1) 
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Development requires motor skills. Infants use their motor skills in all activities they do, including 

their postural, locomotor, and manual movements as well as their exploratory, social, and object-related 

behaviors. In other words, because all behavior involves motor behavior, the development of motor skills 

and behavioral development are synonymous.(8)The motor and sensory development phases of early 

childhood and infancy overlap. Reaching and grasping are among the functions that are developed through 

sensory-motor experiences (9). Mechanoreceptors in the skin and joints give tactile feedback, which is 

essential for dynamically adjusting fine motor skills like gripping and large motor skills like walking 

throughout early development and adulthood. (10,11)  The isolated developmental delay in the motor skills' 

domain can be either in gross motor or fine motor development, which involves large muscles movement 

and the use of small muscles, respectively. 

GROSS MOTOR SKILL: 

Gross motor skills are one of the essential components in child development. It involves use of 

large muscles in the body and can be divided into locomotor skills, object control skills, and stability 

skills. Locomotor skills are the movements that transport the body through space such as run, jump, and 

gallop. Object control skills, also called as object manipulation skills, are movements that control and 

manipulate an object through space such as kick, throw, and catch. Stability skills or stationary skills are 

the ability to sense and adjust to shifts in the relationship between body parts that alter one’s balance.(14) 

SENSORY INTEGRATION THERAPY:  

Sensory Integration as defined by Jean Ayres (1972) is the neurological process that organizes 

sensation from one’s own body and from the environment and makes it possible to use the body effectively 

within the environment.SI postulates that decreased ability to process and integrate sensation may result 

in difficulty producing appropriate actions, which interfere with learning and behavior. Sensory 

integration therapy (SIT) is one of the intervention to improve the developmental and learning problems 

in children.(16)   

Sensory integration is primarily used as a therapy for children with developmental and behavioral 

disorders. The activities in SI deliver vestibular, proprioceptive, auditory, and tactile stimuli, helping to 

organize the sensory system. These stimuli are provided through play with tools such as brushes, swings, 

trampolines, balls, and other equipment designed to challenge proprioceptive, tactile, and vestibular 

senses. Activities may also include techniques like deep pressure, joint compression, oral motor exercises, 

and body massage to help regulate arousal levels. Often, these activities engage multiple sensory systems 

simultaneously, stimulating muscle and joint proprioceptors, inner ear receptors, and auditory, visual, and 

tactile receptors in the skin.(17) 

Ayres Sensory Integration interventions are based on the concept of neuroplasticity, which seeks 

to shape the nervous system through experiences. Participating in sensorimotor activities during play can 

trigger neuroplastic changes, fostering adaptive behaviors as a result of the experiences provided during 
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the intervention. This approach is grounded in the belief that neural networks are created through 

experience. Research has supported the principle of neuroplasticity in Ayres Sensory Integration, showing 

that rodents raised in enriched environments undergo changes in brain structure and organization, 

highlighting how the brain forms connections through environmental influences and learning.(17) 

 

II. AIM AND OBJECTIVES  

AIM: 

 To find out the effectiveness of sensory integration therapy in improving gross motor skills among 

children with developmental delay. 

OBJECTIVES: 

 To assess (pre-test) the gross motor skills in children with developmental delay using Peabody 

Developmental Motor Scales, 2nd edition (PDMS-2). 

 To provide intervention using Sensory Integration therapy. 

 To reassess (post-test) the gross motor skills in children using the Peabody Developmental Motor 

Scales, 2nd edition (PDMS-2) after providing intervention. 

 To compare pre-test and post-test scores of the gross motor skills to determine the effectiveness of 

Sensory Integration therapy. 

HYPOTHESIS: 

NULL HYPOTHESIS: 

There is no significant improvement of gross motor skills in children with developmental delay by 

providing Sensory Integration Therapy. 

ALTERNATE HYPOTHESIS: 

There is significant improvement of gross motor skills in children with developmental delay by 

providing Sensory Integration Therapy 

III. METHODOLOGY 

Research design: 

Quasi-experimental design. 

Study setting: 

The study was conducted at department of Cross Disability Early Intervention Centre (CDEIC)-

Occupational Therapy, NIEPMD, Chennai. 
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Sampling technique: 

Convenience sampling was used for the study 

Sample population: 

Children with Developmental Delay 

Sample size: 

20 

Duration of study: 

The duration of the study was 6 months. The intervention was given for 12 weeks. Each session was for 

30-35 minutes, and 5 sessions were given in a week. Total 60 sessions were given. 

VARIABLES: 

Independent variable – Sensory Integration Therapy 

Dependent variable – Gross motor skills 

SELECTION CRITERIA: 

Inclusion criteria: 

 Children diagnosed with developmental delay. 

 Both genders between age 2 years to 5 years who are able to sit without support. 

Exclusion criteria: 

 Co-morbities such as cerebral palsy, severe neurological (seizure disorder) and orthopedic 

conditions, autism 

 Recovering from any surgeries 

 Chronic cardiopulmonary conditions. 

TOOL USED: 

The Peabody Developmental Motor Scales, 2nd edition (PDMS-2) is a criterion-referenced and 

norm-referenced developmental assessment that assesses motor skills in children from birth to five years 

of age. The scale includes six subtests that measure different motor abilities and they are Reflexes, 

Stationary, Locomotion, Object manipulation, Grasping and Visual motor integration. It takes 20-30 

minutes to assess each motor related subtests. The subtests under gross motor skills are Reflexes(8 items), 

Stationary(30 items) , Locomotion(89 items), Object manipulation(24 items).The PDMS-2 provide 
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standard scores and motor quotients( gross motor quotient, fine motor quotient ,total motor quotient) with 

points on each items 2,1 or 0 indicating demonstrating mastery of specified criteria, partial performance 

with emerging skills and no attempt or skill emergence respectively.(31) 

INTERVENTION PROTOCOL 

WEEK 1 – 4(Proprioceptive-Vestibular-Visual for 35 minutes per session) 

ACTIVITY DURATION 

Track walk/ crawl  10 minutes 

Rolling (log roll, barrel roll) 10 minutes 

Scooter board Tummy glide -prone  10 minutes 

Visual perceptual activities (Block design, finding shapes 

in pictures, puzzles, matching geometric shapes and letters, 

numbers and classification) 

5 minutes 

                                     (33,34) 

WEEK 5 – 8(Proprioceptive-Vestibular-Visual-Tactile for 30 minutes per session) 

 

 

 

 

 

(33,34)  

WEEK 9 – 12 (Proprioceptive-Vestibular-Visual-Tactile-Auditory for 30 minutes per session) 

 

 

 

 

 

 

 

ACTIVITY DURATION 

Pressure & posture  10 minutes 

Rainbow pass and somersaults  5 minutes 

Visual-motor coordination training (ocular-pursuit 

training, moving ball and pegboard activities) 

5 minutes 

Tactile perception (feeling various textures, touching 

boards and feeling shapes) 

10 minutes 

ACTIVITY DURATION 

Wall stepping  5 minutes 

Astronaut training “upside down bowling”  10 minutes 

Visual-motor coordination training (ocular-pursuit training, 

moving ball and pegboard activities) 

5 minutes 

Tactile perception (feeling various textures, touching boards 

and feeling shapes) 

5 minutes 

Body awareness (pointing to body parts, turning left and 

right side and awareness of the body parts through touch) 

5 minutes 
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                                 (33,34) 

IV. PROCEDURE 

The procedure of the study involved selection of participants who all met the inclusion criteria. A 

total of 20 participants were selected and written consents were obtained from their parents along with 

demographic data after explaining to the parents about the objectives and process of the study. The 

participants were assigned into control and experimental groups through convenience sampling. Gross 

motor skills of participants were assessed (pre-test) using the Peabody Developmental Motor Scales, 2nd 

edition (PDMS-2) before providing intervention. The experimental group were provided with intervention 

of Sensory Integration Therapy for 30- 35 minutes per session for five days per week for 12 weeks. The 

first 4 weeks focused on the proprioceptive-vestibular-visual activities followed by the next 4 weeks 

focused on proprioceptive-vestibular-visual-tactile activities. Last 4 weeks focused on proprioceptive-

vestibular-visual-tactile-auditory activities. After intervention, both groups participants’ Gross motor 

skills were reassessed (post-test) using the Peabody Developmental Motor Scales, 2nd edition (PDMS-2). 

The pre-test and post- test Gross motor skills were analysed and interpreted. 

V. RESULTS 

 The main aim of the research is to find out the effectiveness of sensory integration therapy in 

improving gross motor skills among children with developmental delay. The previous chapter laid out the 

methodology employed for the current study. This chapter looks into the analysis of the results obtained. 

All analyses were carried out using SPSS software (version 21, IBM, Chicago, USA).  

Table 1: Gender distribution in the Experimental Group 

Gender 

  Frequency Percent 

Experimental  

Group 

Male 6 60.0 

Female 4 40.0 

Total 10 100.0 

 

Table 2: Gender distribution in the Control Group 

Gender 

 Frequency Percent 

Control  

 

Group 

Male 8 80.0 

Female 2 20.0 

Total 10 100.0 
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Table 3: Age (in months) of participants in Experimental Group 

Age (Month) 

  Frequency Percent 

Experimental 

Group 

24 2 20.0 

36 2 20.0 

38 1 10.0 

41 1 10.0 

43 1 10.0 

48 1 10.0 

53 1 10.0 

54 1 10.0 

Total 10 100.0 

  

Table 4: Age (in months) of participants in Control Group 

Age (Month) 

  Frequency Percent 

Control 

group 

24 2 20.0 

26 1 10.0 

27 1 10.0 

32 1 10.0 

48 1 10.0 

56 1 10.0 

59 1 10.0 

60 2 20.0 

Total 10 100.0 

 

Table 5:  Comparison of Mean scores of Sum of standard scores and Gross motor quotient in 

Experimental and Control groups (Pre-test and Post-test) 

Tests Mean N Std. Deviation 

Experimental Group vs Control Group 

Sum of Standard Scores - Pre-Test 6.50 10 1.354 

Sum of Standard Scores - Pre-Test 7.10 10 2.025 

Sum of Standard Scores - Post Test 7.40 10 1.647 

Sum of Standard Scores - Post Test 7.30 10 2.263 

GROSS MOTOR QUOTIENT - Pre-Test 49.20 10 3.553 

GROSS MOTOR QUOTIENT - Pre-Test 50.40 10 4.881 

GROSS MOTOR QUOTIENT - Post Test 51.30 10 3.917 

GROSS MOTOR QUOTIENT - Post Test 50.80 10 5.350 
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Table 6: Comparison of pre and post-test for Sum of Standard Scores and Gross Motor Quotient 

(GMQ) in experimental group and control group 

 

Paired t-test was used for testing the pre and post test scores of the experimental and control groups. (sig.2-

tailed <0.05-statistically significant) 

Table 7: Comparison of Experimental and Control groups (Sum of Standard Scores and Gross 

Motor 

Quotient- Pretest and Post test) 

Paired t-test was used to compare scores of the experimental and control groups. (sig.2-tailed <0.05-

statistically significant) 

Groups 

Paired Differences 

t df 

Sig. 

(2-

tailed) 
Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval  

Lower Upper 

SS- Pre-

Test - SS-

Post Test 

-.900 .738 .233 -1.428 -.372 -3.857 9 .004 

GMQ- 

Pre-Test - 

GMQ-

Post Test 

-2.100 1.729 .547 -3.337 -.863 -3.841 9 .004 

SS- Pre-

Test - SS-

Post Test 

-.200 .422 .133 -.502 .102 -1.500 9 .168 

GMQ- 

Pre-Test - 

GMQ-

Post Test 

-.400 .843 .267 -1.003 .203 -1.500 9 .168 

Groups 

Paired Differences 

t df 

Sig. 

(2-

tailed) 
Mean Std. Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval 

Lower Upper 

SS- Pre-

Test - 

SS- Pre-

Test 

-.600 2.633 .833 -2.484 1.284 
-

.721 
9 .489 

SS-Post 

Test - 

SS-Post 

Test 

.100 3.143 .994 -2.148 2.348 .101 9 .922 

GMQ- 

Pre-Test 

- GMQ- 

Pre-Test 

-1.200 6.286 1.988 -5.697 3.297 
-

.604 
9 .561 

GMQ-

Post 

Test - 

GMQ-

Post 

Test 

.500 7.169 2.267 -4.628 5.628 .221 9 .830 
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VI. DISCUSSION 

 This chapter discusses about the results of the study interpreted from the statistical analysis. 

The present study was conducted to find out the effectiveness of sensory integration therapy in improving 

gross motor skills among children with developmental delay. Based on the inclusion criteria, 20 

participants were selected by convenience sampling and were divided into experimental and control 

groups. 

 Table 1 and 2 shows the gender distribution of participants in the experimental group and 

control group respectively. In the experimental group, out of 10 participants 6 were male and 4 were 

female. In the control group, out of 10 participants 8 were male participants and 2 were female participants. 

The number of male participants are more compared to the female participants in both groups. 

 Table 3 shows the age (in months) of participants in the experimental group. Among the 10 

participants, 2 were 24 months old, 2 were 36 months old, and 1 participant each were present in the ages 

38 months, 41 months, 43 months, 48 months, 53 months, and 54 months. 

 Table 4 shows the age (in months) of participants in the control group. Among the 10 

participants, 2 were 24 months old, 2 were 60 months old, and  1 participant each were present in the ages 

26 months,  27 months, 32 months,  48 months, 56 months, and 59 months.  

 Table 5 shows findings of comparison of mean scores of  pre test and post test scores of sum 

of Standard Scores and Gross Motor Quotient of experimental and control groups. In the experimental 

group, the “Sum Standard Scores (SS)” changed from 6.50 to 7.40 and the “Gross motor quotient (GMQ)” 

increased from 49.20 to 51.30. In the control group, the “Sum of Standard Scores (SS)” changed from 

7.10  to 7.30 and the “Gross motor quotient (GMQ)” increased from 50.40 to 50.80. These  findings 

reveals that the sum of Standard Scores and Gross motor quotient of experimental group has slight 

improvement.  

 Table 6 shows findings of the pre-intervention and post-intervention sum of Standard scores 

(SS) and Gross motor quotient (GMQ) of experimental group and control group. Paired t-test was used to 

determine the statistical significance. In the control group, the SS and the GMQ (pre-test and post- test) 

showed sig. (2-tailed) > 0.05. Thus there is no significant improvement in the control group comparing 

pre-test and post-test. However, in the experimental group the SS and the GMQ (pre-test and post- test) 

showed sig. (2-tailed) < 0.05. Thus there is a significant improvement in the experimental group 

comparing the pre- test and post-test. These findings are consistent with the study done in 2024 which 

showed significant improvement in the motor skills(35).This can be due to the active participation of the 

children in exploring the sensory experiences. This is supported in a study done in 2009 which stated that 

children seek out the activities that provide sensory experiences which will be beneficial in their 

development. This active involvement and exploration enable child to become a more mature, efficient 

organizer of sensory information(34) 
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 Table 7 shows the findings of comparison of the experimental group and control group, Sum 

of Standard Scores (SS) and Gross motor quotient (GMQ) using Paired t-test.The findings reveal that there 

is no significant improvement  in the  experimental group (SS and GMQ) with sig. (2 tailed) > 0.05 

compared with the control group (SS and GMQ). This is because the post-test scores of experimental 

group which underwent Sensory Integration Therapy and control group which underwent conventional 

therapy are nearly similar. Hence, the Sensory Integration Therapy and conventional therapy has same 

effect on gross motor skills. 

VII. CONCLUSION 

 The present study aimed to determine the effectiveness of sensory integration therapy in 

improving gross motor skills among children with developmental delay. The findings of the statistical 

analysis indicate that there is no significant improvement in the experimental group when compared with 

the control group. Hence, this study concludes that there is no significant improvement of gross motor 

skills in children with developmental delay by providing Sensory Integration Therapy. 

VIII. LIMITATIONS 

 

 The study population had unequal gender distribution. 

 The study was conducted only at one place. 

 

IX. RECOMMENDATIONS 

 Duration of the study can be increased  

 Further studies can be done in exploring other domains like fine motor skills etc. 
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