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Abstract 

The motive of the current study was to discern whether the sensations of children with autism 
spectrum disorder who inheritably acquired neurophysiologic abnormal conditions as well as 
experienced peri-natal complications received sensational simulation through activities based 
on the theorem of normalizing the disruption in everyday life enough to perceive or respond 
to extremes. The subjects taken from 17 special education schools (10 private schools and 7 
government schools) of Faisalabad city were  57 boys and 59 girls = 116 autistic children 
with hypersensitiveness to sensory inputs with mean value of (1.9189), median value of 
(2.00), mode value of (2.00), standard deviation of (.7128) and variance of (.508) .  From 
which 20 subjects were diagnosed with visual, 15 with auditory, 13 with tactile, 14 olfactory, 
17 with gustatory, 18 with vestibular, 16 with proprioceptive and 4 with interoceptive 
defensiveness to sensory integration apparatus. Three age groups were formulated aged from 
6 to 8 years with (frequency = 132 and percentage = 29.7), from 9 t0 11 with (frequency = 
216 and percentage = 48.6) and from 12 t0 16 with (frequency = 96 and percentage = 21.6). 
The researchers chose 3, 2, 3, 2, 3, 4, and 3 activities for visual, auditory, tactile, olfactory, 
gustatory, vestibular and proprioceptive defensiveness respectively. Stratified sampling 
technique was used to assign the homogeneous participants into two groups.  The subjects got 
specified simulative treatment daily for 40 minutes with appropriate apertures. A structured 
questionnaire on 5 point likert scale was used to collect data filled by the teachers selected 
through stratified sampling techniques. There were three follow-up assessments: 1, 2 and 3 
months after the pre-test conducting by the teachers. The subjects improved after receiving 
simulative treatment with an emphasis on normalizing the impaired sensations applied to 
children within three months duration of experiment. 
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Introduction 
At least 1 out of 20 children’s life is affected by (SPD) sensory processing disorder (Ahn, 

R. R., Miller, L. J., Milberger, S., & Mclntosh, D. N., 2004). 1 out of 6 children experience sensory 
experiences enough to devastate their academic and social functioning (Ben-Sasson, A., Carter, 
S. A., & Briggs-Gowan, J. M., 2009). Diminished social skills, fine and gross motor skills and 
daily life skills are the most commonly functional impairments associated with SPD (Kientz, M. 
A., & Dunn, W., 1997). Probably copying strategies such as mental preparation, avoidance, 
talking through counteracting, predictability and confrontation are time and energy consuming 
but have enthusiastic impacts on the functioning state of (SPD) sensory processing disorder 
(Kinnealey, M., Oliver, B., & Wilbarger, P., 1995). Fear, tension, depression, anxiety and stress 
significantly disrupt routine tasks performed by autistics (Bar-Shalita,T., Vatine, J-J., & Parush 
S., 2008). Treatments for sensory integration are thus important for diagnostic, intervene and 
rehabilitative point of view (Vargas S., & Camilli G., 1999). Restorative procedures with 
hyperactive children in behavioral, social and emotional areas have more worth over 
hypoactive as they respond to auditory, visual, gustatory, vestibular, proprioceptive, tactile 
and olfactory sensations in a better way. Tactile and vestibular sensations have credible effects 
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on processing of commands as compare to other sensations (Ayres, J. A., & Tickle, S. L., 1980). 
Sensory integration models serve well in stimulating as well as regulating behaviors by 
indulging the autistics into utilitarian activities (Smith, A. S., Press, B., Koenig, P. K., & 
Kinnealey, M., 2005). Undoubtedly the effects of therapeutic models of sensory integrations 
have empirical support either applied on population diagnosed with psychiatric, emotional or 
physical disorders. And in spite of wide spread application of therapeutic models, no criteria is 
found that can evaluate the developmental gains such as academic performance, language 
improvement or improvement in gross/fine motor (Kenneth Ottenbacher, 1982). Sensory 
integration developmental procedures have ultimate positive effects on academic achievement 
and gross/fine motor abilities of children identified as learning disabled (Polatajko, J. H., Law, 
M., Miller, J., Schaffer, R., & Macnab, J., 1991). Sensory integration interventions manifest 
decrease in autistic mannerism (Pfeiffer, A. B., Koenig, K., Kinnealey, M., Sheppard, M., & 
Henderson, L., 2011). 
 

1. Research Gap and Rationale of the Study 
Although a lot of researches have been conducted in past to investigate the effects of impaired 
sensations on developmental procedures of children with autism spectrum disorder but most of 
them were done in western developed countries. However, in Pakistani society this issue does 
not take keen and thorough interest of researchers.  There was a great deal to explore the effects 
of simulative activities by covering the perception of teachers in the context of Pakistani society. 
Therefore, a few studies have been conducted so far by considering the practical aspects of 
Pakistani disabled population especially the impaired sensations under the abnormal conditions 
of neurophysiology. The study was mainly aimed at investigating the effects of simulative 
activities on children with autism spectrum disorder in their multi-dimensional procedures of 
development. Findings of the study will definitely help the parents, siblings, relatives, teachers, 
trainers as well as professionals to formulate and implement such effective aids that will 
minimize the effects of impaired sensations. It will hopefully open new horizons for new 
researchers in this field. 

2. Statement of the Problem 
The problem to be investigated was how simulative activities taken as determinant contribute 
to improve visual, auditory, tactile, olfactory, gustatory, vestibular and proprioceptive 
sensational integration of the children with autism spectrum disorder. 

3. Objective of the Study 

 To investigate the efficacy of simulative activities in improving visual, auditory, 
tactile, olfactory, gustatory, vestibular and proprioceptive sensational integration of the 
children with autism spectrum disorder. 
4. Research Questions 

Following questions were raised to address the research problem: 

 What is the influence of independent variable (simulative activities) on 
dependent variables (visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations)? 

 What is the significant contribution of independent variable (simulative 
activities) on dependent variables (visual, auditory, tactile, olfactory, gustatory, 
vestibular and proprioceptive sensations)? 
5. Research Hypothesis 

Keeping in view the above mentioned objectives, following hypotheses were formulated: 
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H0: There would be significant effect of simulative activity 1 on visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations. 
HA: There would be insignificant effect of simulative activity 1 on visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations. 
H0: There would be significant effect of simulative activity 2 on visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations. 
HA: There would be insignificant effect of simulative activity 2 on visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations. 
H0: There would be significant effect of simulative activity 3 on visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations. 
HA: There would be insignificant effect of simulative activity 3 on visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations. 
H0: There would be significant effect of simulative activity 4 on visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations. 
HA: There would be insignificant effect of simulative activity 4 on visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations. 

6. Research Methodology and Methods 
In the current study, stratified sampling technique was used since the participants involved 
were the autistic children with impaired sensations (visual, auditory, tactile, olfactory, 
gustatory, vestibular and proprioceptive sensations). The intention of the research was to 
investigate the efficacy of simulative activities in improving visual, auditory, tactile, olfactory, 
gustatory, vestibular and proprioceptive sensational integration of the children with autism 
spectrum disorder and, if there is significant or insignificant efficacy of simulative activities for 
impaired sensations. 

7.1.  Research Design  
The method chosen for this research was descriptive as well as quantitative in its nature. 
Descriptive research was used by the researchers in the current study as it fundamentally 
describes characteristics of a population or phenomenon being tested. It does not typically 
answer such questions show/when/why the characteristics appeared, prevailed or happened 
in a distinctive population. It purely makes a speech to the question of “what” (what are the 
characteristics of the distinct population or phenomenon being tested?). Additionally, theorem 
of descriptive research antedates the hypotheses of explanatory research (Shields, Patricia and 
Hassan Tajalli., 2006). In a scientific method, an experiment is conducted; implemented and 
accomplished that adjudicates between observed models and expected models (Cooperstock, 
Fred I. 2009). Researchers also used experimentation to test existing theories or new hypotheses 
to support or disprove them (Griffith, W. Thomas., 2001). Quantitative method was chosen for its 
ability to enable the study’s findings to be generalized over the population. This methodology 
enabled the researchers to endeavor the efficacy of simulative activities in improving visual, 
auditory, tactile, olfactory, gustatory, vestibular and proprioceptive sensational integration of 
the children with autism spectrum disorder. In natural sciences and social sciences, quantitative 
research is the coherent and meticulous factual based investigation of discernible phenomena 
via mathematical, graphical, statistical or computational techniques. Such a procedure of 
measurement is central to quantitative research because it provides the core connection 
between real observation and statistical analyzed expression of quantitative relationships 
needed for accepting/not accepting the formulated hypotheses of the particular study.  (Given, 
Lisa M., 2008). Measurement of observed and expected values is often considered a vital force 
by which collected surveillances are exhibited numerically in order to explore causal relations 

https://en.wikipedia.org/wiki/Statistical_population
https://en.wikipedia.org/wiki/Scientific_method
https://en.wikipedia.org/wiki/Scientific_theory
https://en.wikipedia.org/wiki/Natural_science
https://en.wikipedia.org/wiki/Social_science
https://en.wikipedia.org/wiki/Empirical
https://en.wikipedia.org/wiki/Observation
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or amalgamations. However, it has been expostulated that measurement often plays a vital role 
in quantitative research as done by the researchers in the current study (Moballeghi, M., & 
Moghaddam, G.G., 2008). 
 

7.2.  Target Population 
The present study was included sample comprised of (n=116) autistic children with impaired 
sensations chosen by using stratified sampling technique. This technique was chosen by the 
researchers in the current study because stratified sampling technique could produce weighted 
arithmetic mean values with less variability than the arithmetic mean values of a simple 
random sample of a population. 

7.3.  Sampling Technique 
Stratified sampling technique was used to choose the sample (n=116). It enabled the researchers 
to have reduction in variance when applied statistical methods in order to estimate population 
statistics from a known population. 

7.4.  Data Collection Method 
A structured questionnaire on 5 point likert scale was provided to teachers for collecting as well 
as measuring the scores. When responding to a Likert questionnaire item, respondents specify 
their level of agreement or disagreement on a symmetric agree-disagree scale for a series of 
statements. Thus, the range captures the intensity of their feelings for a given item (Burns, 
Alvin; Burns, C. A., & Bush, F, R., 2008). A scale can be created as the simple sum of 
questionnaire responses over the full range of the scale. In so doing, Likert scaling assumes 
distances between each item are equal. Importantly, "All items are assumed to be replications of 
each other or in other words items are considered to be parallel instruments" (Alphen, van A., 
Halfens, R., Hasman, A., & Imbos, T., 1994). Likert scaling is a bipolar scaling method, 
measuring either positive or negative response to a statement. Sometimes an even-point scale is 
used, where the middle option of "Neither agree nor disagree" is not available. This is 
sometimes called a "forced choice" method, since the neutral option is removed (Allen, Seaman, 
E. I., & Christopher. 2007).  Five response categories are often believed to represent an 
Interval level of measurement. But this can only be the case if the intervals between the scale 
points correspond to empirical observations in a metric sense (Reips, Funke, D. U., & Frederik., 
2008).  
7.5. Questionnaire Design 
7.5. (a) Formulation of Questionnaire 
A structured questionnaire was formulated on a five point likert scale to investigate the efficacy 
of simulative activities for children with impaired sensations where 5 was considered for 
“excellent”, 4 for “very much”, 3 for “somewhat”, 2 for “slight” and 1 for “rare”. The 
questionnaire had 47 questions for visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations. Collected data from the questionnaire was coded and analyzed by 
using Statistical Package for the Social Sciences (SPSS) that is a widely used for statistical 
analysis in social science. It enables the researchers to have descriptive statistics in the  form of 
cross tabulation, frequencies, and ratios; bivariate statistics in the form of mean values, t-test, 
analysis of variance and correlation; and prediction for identifying groups in the form of factor 
analysis and cluster analysis (Alan, B., & Duncan, C., 2011). 
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7.5. (c) Activity Supported Program 
The researchers designed activity supported program that was easily implemented by the 
teachers working in special education schools. All the chosen activities were related to impaired 
sensations which were applied and executed for visual, auditory, tactile, olfactory, gustatory, 
vestibular and proprioceptive hypersensitive subjects. Each convenient activity designed for 
supporting sensational defensiveness was performed by each child with autism spectrum 
disorder during their school time with appropriate apertures under the supervision of skilled 
teachers. All the qualified subjects took the planned activities into account and performed well 
with their full devotion. Follow up sessions were performed at the end of 1st month, 2nd month 
and 3rd month after conducting the pre-test session. 
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7.6. Research Instruments 
In the current study, paired t-test and analysis of variance used to quantify the amount 

of interrelationship, variation or dispersion of the given set of variables. The researchers 
developed a structured questionnaire on five point likert scale for the teachers to measure the 
variables taken as determinants and their effects on the impaired sensations of the children with 
autism spectrum disorder. 
7.7. Procedure of the Study 

The current study was conducted in Faisalabad city in order to accomplish the 
requirement of the study. In the light of the objective, a questionnaire on 5 point likert scale was 
developed for the current study. The questionnaire was circulated to the sample chosen by 
using stratified sampling technique and filled by them within the given time period allocated 
for conducting the pre-test and post-tests.  After that, the researchers determined statistical 
significance of the data by using statistical description through the Statistical Package for the 
Social Sciences (SPSS). At the end, hypotheses were tested and results were expounded. 
7.8. Data Analysis 

The researchers used Cronbach α (alpha) to find out the inter item consistency reliability 
of the collected data. In statistics, Cronbach's α (alpha) is used as a lower bound estimate of 
the reliability of a psychometric test (Cronbach L. J., 1951). It has been proposed that α can be 
viewed as the expected correlation of two tests that measure the same construct. By using this 
definition, it can be absolutely assumed that the average correlation of a set of items is an 
accurate estimate of the average correlation of all items that have relevance to a certain 
construct (Nunnally, J. C., 1978).The researchers used one-way analysis of variance for 
comparing and testing mean values of visual, auditory, tactile, olfactory, gustatory, vestibular 
and proprioceptive hypersensitivity of the autistic children for statistical significance. Analysis 
of variance also helped the researchers to determine the significance level of each independent 
variable on each dependent variable which is probably the most helpful technique in the field of 
statistics for inferences about the probability distribution of the responses (Anderson, R. D., 
Sweeney, J. D., & Williams, A. T., 1996). Paired t-test was also used by the researchers to 
compare mean values in order to determine efficacy of activity 1, activity 2 and activity 3 based 
on the values obtained from the pre-test sessions and the follow-up assessment sessions that 
were performed at the end of 1st month’s simulative treatment, 2nd month’s simulative 
treatment and 3rd month’s simulative treatment to all the subjects for all the hypersensitive 
dimensions through Statistical Package for the Social Sciences (SPSS). 
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8. Discussion 
The purpose of the study was to investigate the effects of simulative activities for hypersensitive 
sensations in children with autism spectrum disorder. Undoubtedly, much work has been done 
in this field; however, in review of literature, a few studies were found related to the efficacy of 
the simulative activities. In past, significance of indoor as well as outdoor activities was not 
considered as an advantageous instrument in bringing the autistic children up to surface with 
composed sensations, but now a days, increased awareness has markedly acknowledge the 
existence of simulative ways in attaining more and more satisfactory and independent living. 
From the obtained results, the researchers can say: 

 Pre-test score and post-test scores for activity 1 for visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations are weakly but positively 
correlated such as r = 0.234, p < 0.001. 
 There was a significant average difference between pre-test score and post-test 
scores for activity 1 for visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations  such as t114 = 16.211, p < 0.001. 
 On average, post-test scores for activity 1 for visual, auditory, tactile, olfactory, 
gustatory, vestibular and proprioceptive sensations are 18 points higher than pre-test 
score such as 95% Confidence Interval [13.34, 19.26]. 
  Pre-test score and post-test scores for activity 2 for visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations are weakly but positively 
correlated such as r = 0.238, p < 0.001. 
 There was a significant average difference between pre-test score and post-test 
scores for activity 2 for visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations such as t114 = 18.231, p < 0.001. 
 On average, post-test scores for activity 2 for visual, auditory, tactile, olfactory, 
gustatory, vestibular and proprioceptive sensations are 21 points higher than pre-test 
score such as 95% Confidence Interval [14.36, 18.27]. 
 Pre-test score and post-test scores for activity 3 for visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations are weakly but positively 
correlated such as r = 0.240, p < 0.001. 
 There was a significant average difference between pre-test score and post-test 
scores for activity 3 for visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations such as t114 = 16.301, p < 0.001. 
 On average, post-test scores for activity 3 for visual, auditory, tactile, olfactory, 
gustatory, vestibular and proprioceptive sensations are 19 points higher than pre-test 
score such as 95% Confidence Interval [14.38, 19.19]. 
 Pre-test score and post-test scores for activity 4 for visual, auditory, tactile, 
olfactory, gustatory, vestibular and proprioceptive sensations are weakly but positively 
correlated such as r = 0.312, p < 0.001. 
 There was a significant average difference between pre-test score and post-test 
scores for activity 4 for visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations such as t114 = 17.276, p < 0.001. 
 On average, post-test scores for activity 4 for visual, auditory, tactile, olfactory, 
gustatory, vestibular and proprioceptive sensations are 24 points higher than pre-test 
score such as 95% Confidence Interval [13.39, 19.08]. 

In this way, null hypotheses for the formulated activities are strongly supported by results in 
favor of alternative hypotheses and are significant at 0.05 levels (2-tailed). It is obvious from 
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tables 5 to 11 that there is a positive correlation between simulative activities and hypersensitive 
responses to sensory inputs observed by Pearson’s correlation. On other hand, the researchers 
can say on behalf of obtained results that alternative hypotheses are not supported in favor of 
null hypotheses which ultimately determine the efficacy of all the formulated simulative 
activities for all the hypersensitive senses regarding to reduce impaired sensational effect 
among the autistic children. Tables from 5 to 11 also manifest that simulative activities play 
pivotal role in reducing the effect of impaired senses. 
Table 12: 

Acceptance/Not Acceptance of the Formulated Hypothesis of the Study on the Basis of the Above 
Analyzed Results 

Formulated Hypotheses Remarks 

H0: There would be significant effect of simulative activity 1 on 
visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations. 

Accepted 

HA: There would be insignificant effect of simulative activity 1 on 
visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations. 

Not Accepted 

H0: There would be significant effect of simulative activity 2 on 
visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations. 

Accepted 

HA: There would be insignificant effect of simulative activity 2 on 
visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations. 

Not Accepted 

H0: There would be significant effect of simulative activity 3 on 
visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations. 

Accepted 

HA: There would be insignificant effect of simulative activity 3 on 
visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations. 

Not Accepted 

H0: There would be significant effect of simulative activity 4 on 
visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations. 

Accepted 

HA: There would be insignificant effect of simulative activity 4 on 
visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive sensations. 

Not Accepted 

 

9. Findings 
  
Effectiveness of simulative activities for visual hypersensitivity was found 28.8%, 45.0% and 
26.1% respectively for each designed activity with value of chi-square (67.022); for auditory 
hypersensitivity, it was found 50.5% and 49.5% respectively for each designed activity with 
value of chi-square (17.322); for tactile hypersensitivity, it was found 29.7%, 45.0% and 25.2% 
respectively for each designed activity with value of chi-square (33.910); for olfactory 
hypersensitivity, it was found 48.6% and 51.4% respectively for each designed activity with 
value of chi-square (6.149); for gustatory hypersensitivity, it was found 27.0%, 42.3% and 30.6% 
respectively for each designed activity with value of chi-square (34.533); for vestibular 
hypersensitivity, it was found 17.1%, 30.6%, 27.0 and 25.2% respectively for each designed 
activity with value of chi-square (58.300); and for proprioceptive hypersensitivity, it was found 
33.3%, 41.4% and 25.2% respectively for each designed activity with value of chi-square (18.967). 
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10. Conclusions 
 
The aim of current study was to investigate the effects of simulative activities on hypersensitive 
sensations for children with autism spectrum disorder. This research ended on the statement 
that simulative activities reserve substantial effects in diminishing the hypersensitivity to 
sensory inputs among children with autistic spectrum disorder. The current study comprised a 
sample of (n= 116) with visual, auditory, tactile, olfactory, gustatory, vestibular and 
proprioceptive hypersensitivity selected from seventeen schools of special education situated in 
Faisalabad city with age range of 6 to 8 years, 9 to 11 years and 12 to 16 years. Pearson’s 
correlation, One-way analysis of variance and Paired t-test were used for statistical analysis 
through Statistical Package for the Social Sciences (SPSS). Findings of the research strongly 
support null hypothesis with significant percentage of excellent results in favor of simulative 
activities in all the hypersensitive dimensions else interoceptive hypersensitivity to sensory 
inputs. Findings of the research may also be helpful for parents, teachers as well as caregivers to 
put worthwhile simulative activities in an application for the betterment of the hypersensitive 
segment of population. 
 

11. Limitations and Future Scope 
 
The current study was limited to explore the efficacy of certain simulative activities for autistic 
children with hypersensitive to visual, auditory, tactile, olfactory, gustatory, and vestibular and 
propriocetive sensory inputs. Similarly, the efficacy of simulative activities can also be explored 
for autistic children with hyposensitive to visual, auditory, tactile, olfactory, gustatory, and 
vestibular and propriocetive sensory inputs which was not contemplated in the current 
research. Effects of certain simulative activities were observed by the researchers while the 
effects of many more supplementary activities might be traversed. Effects of simulative 
activities were explored for the autistic children aged from 6 to 8 years, 9 to 11 years and 12 to 
16 years. Undoubtedly, these years have great importance in the developmental procedures of 
children, collaterally the prenatal process until birth and above 16 years are also crucial stages 
on which the effects of simulative activities must be investigated in ongoing researches. The 
researcher’s study was limited to Faisalabad city only. Cultural differences might provide 
different results to the researchers. Therefore, it can be said that the scope of the study was 
limited in its nature.  Further scope and opportunities in this field are lying ahead in future for 
new researchers. Hopefully, the current study would be of great help for further researchers. 

12. Recommendations 
 
Following recommendations were made by the researchers: 

1. Simulative activities should be promoted in schools by the teachers and in homes 
by the parents in order to minimize the effect of impaired sensations. 
2. Adaptations should be considered to address the access and learning needs of 
autistic children with hypersensitive to sensory inputs. 
3. Counseling, family support and financial assistance should also be granted. 
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