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utism spectrum disorder scale was developed for the use of diagnoses purpose of 
autism. This scale is consisting of 15 items in Pakistan’s indigenous language Urdu. 
Most autism assessment tools are available in English and were developed by 

Western cultures; however, when those tools are used in different cultures, biased results can 
be evident. So, a culture-friendly tool was dire need to be developed. A scale was developed 
and administered to individuals (N=143) with autism using standard procedures from item 
pooling to standardization of scale. The sample was selected from different cities in Pakistan 
through a convenient sampling technique. Rotated component matrix analysis, factors 
loading, sample adequacy KMO and CFI tests were performed using SPSS and AMOS. The 
convergent validity test demonstrated that there is a significant correlation (r=0.81, p=.00) at 
the 0.01 alpha level with CARS on the sample of n=50. The indigenous scale also confirmed 
good test-retest reliability (r=0. 950, p=.000) at a 0.01 alpha level, which indicated that the 
scale is a valid and reliable measure for diagnosing individuals with an autism spectrum 
disorder. This scale can be used by researchers, psychologists, and psychiatrists for the 
general population to measure the prevalence and for diagnosis.  
Keywords: Autism Spectrum Disorder; Scale Development; Autistic Individuals And 
Childhood Autism Rating Scale. 
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Introduction 
  Autism spectrum disorder is a neurodevelopmental disorder that is depicted by 
insistent impairment of social communication and reciprocity over numerous settings just as a 
limited monotonous and stereotypic sample of behavior, activities and interests. According to 
the DSM 4th edition [1], delays or aberrant functioning in one of the supporting regions 
before the age of 3 years indicate autism. Appearances of autism must be experienced in the 
early developmental periods of life (<30-36 months of age)  although they probably would 
not be completely developed until later when the social requirements far surpass the child's 
capacities. Meanwhile they should direct clinically significant deficiencies in occupational, 
communal, and further vital functioning regions of life. The assessment may be complicated 
as the child gets an adult because the individual figures out how to conceal some basic 
demonstrative signs [2], [3]. Autism has numerous specifiers that make every child exceptional 
and requires individualization of determination and a management plan. The DSM-V likewise 
announces the degree of intensity extending from one to three. The severity level depends on 
the social communication impairments and restrictive and repetitive behavior patterns. One 
shows that a child “requires support” and severity level three demonstrates that the subject 
“requires very substantial support” [1]. A few people having autism face incapacitating social 
issues while others might have the option to work all the more freely. In short, autism can 
cause numerous worries and can significantly affect a people functioning in various aspects of 
life. 

 Since the 1700s, children displaying behaviors that are characteristic of the current 
origination of autism have been observed. Eughen Bleuler, a Swiss psychiatrist coined the 
term "autism" in 1911, to assign loss of contact with the real world that can ground trouble 
with the inadequacy of communication [4]. He used this term to depict schizophrenics who 
experienced issues concerning individuals and who had all the earmarks of being turned 
internal or towards themselves [5]. The word ‘spectrum’ alludes to the wide assortment of 
indications and severities within autism.   

 What difficulties have to face by one having autism were explained through many 
theories, but one of the most popular and well-described theory is the theory of mind in 
accordance with autism. Premark and Woodruff in 1978, presented a theory of mind 
according to that person determined to have autism or assumed to occurrence trouble in 
understanding the viewpoints of other people. Theory of Mind refers to the ability to get the 
next person’s perspective. At the age of a few months, the child usually can notice the 
individual facial expression of other people and within the next two months can get a sense of 
these outward appearances. When children grow enough to understand the other’s facial 
expressions, they start to utilize this information to change or adjust their conduct. For 
example, once a little child sees his mom's face for prompts about whether or not it is 
protected to move toward a new individual. This understanding of others may feel and think 
distinctively as compared to one’s own is an instance of a child’s use of the “theory of mind” 
evidence [6].  

 The  insufficient use of this type of theory of mind’ information is thought to 
contribute to some of the social difficulties and lack of empathy that are typically present in 
autistic people. Joint attention and its relationship to the theory of mind have been studied 
about autistic children [7]. The person’s ability to comprehend another person’s point of view 
is impacted by joint attention deficiencies in ASD. Joint attention has been suggested as a sign 
of the development of the theory of mind. The research was directed to kids younger than 5 
years determined to have ASD to examine the utilization of highlighting to find out the 
significance of the sign and its connection to joint attention [8]. The connection between 
cognitive, affective, and emotional factors of the theory of mind [9] is given below in fig 1.  
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Figure 1. Model on Theory of Mind [9]. 

 It's debatable if ASD can be detected in a child's period of early life. Assessments can 
be exceptionally useful in recognizing the particular challenges that every individual 
experiences and in choosing effective methods and interventions to discourse these 
shortcomings. Evasion of building up eye-to-eye connection is a typical trait of people 
determined to have autism. Newborn children with autism show eye stares that will in 
general, be merely fleeting and from the corner of their eyes. Quirks in the audible range also 
are available in most cases. Even though they may not respond to their names and appear to 
be sensitive to strange or unusual changes in the ambient sound. They are rarely perceived as 
having hearing loss. Autistic babies do not play games with their parents and do not share 
activities with others. Neither show interest nor take part in playing baby’s games [10].  

 A multidisciplinary team of experts directs the evaluation of autism at this early age, 
usually in a child development unit. There would be a clinical psychologist, a pediatrician, a 
child psychiatrist, a speech therapist, a nursing specialist, a play therapist, and a social worker 
in this unit. The parent is questioned during multidisciplinary group evaluations about the 
family history, the pregnancy's timeline and the development of the child. To identify any 
underlying conditions that might be causing variations from expected developmental growth 
as well as delays a physical examination is necessary. The assessment of play, language, 
sensory perception, emotional, social development,  both fine and gross motor skills are all 
included in these developmental evaluations. One of the main focuses of the evaluation 
process is the type of improvement. When an autism diagnosis is made based on the 
diagnostic assessment, suggestions are offered for early intervention programs that can 
provide both social and educational experiences [11]. 

 In school, the evaluation should be integrated with contributions from speech-
language therapists, teachers, and occupational therapists. The specific domains known to 
indicate the difficulties faced by autistic people such as social skills, communication, (verbal, 
nonverbal, and pragmatics) environmental impacts and behavioral variability should be the 
focus of autism assessment [12].  

 Assessment measures for diagnosing the autism of a child depend intensely on 
observation, interviews with parents, consultation with teachers and behavior rating scales. 
Observation ought to be finished over various settings while surveying for autism. 
Observation recording must reflect what extent the conduct is shown and the recurrence with 
which it happens. The observer needs to understand that a person's social and intellectual 
abilities are what enable them to interact and have fun with others. Children with autism have 
a less independent play and lower levels of group play participation [13].  
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 These days every society is experiencing an alarming increase in psychological 
problems. Assessment tools are necessary to identify and address these problems. As 
Psychological issues are heavily influenced by cultural and social factors. There is a dire need 
to develop culture-friendly tools for measuring these issues. There aren't many assessment 
methods available for neuro-developmental disorders particularly for autism spectrum 
disorder as available for other psychiatric problems. The indigenous scale of autism spectrum 
disorder is established to diminish the deficiency of reliable and culture-friendly scales in 
Pakistan for autism. However, various English scales based on western cultures are available 
to diagnose autism for example, the autism screening instrument for education planned 
(ASIEP-3) [14], autism behavior checklist (ABC) [15], childhood autism rating scale (CARS) 
[16], vineland adaptive behavior scales (VABS) [17], autism diagnostic interview-revised 
(ADI-R) [18] and the Gilliam autism rating scale (GARS) [19] are thought to be useful in the 
autism diagnostic procedure. In addition, the revised modified checklist for autism in toddlers 
(M-CHAT-R) was translated into Urdu. 

 Therefore, it was necessary to create a measure of the most apparent issue of autism 
spectrum disorder (ASD) that can be used in Pakistani settings because there aren't enough 
scales in the language of the source. But English is the language of the accessible western 
assessment instruments and is highly focused on their cultures. When they are used in other 
cultures, the biased result will occur[20]. Therefore, cultural differences are largely ignored in 
this framework when a test is administered to a population for which it was not originally 
developed [21]. Due to this lack of standardized measurements a culturally reliable tool in the 
local tongue was required for easy understanding of the concerned population. Furthermore, 
cultural differences may skew the responses to various items producing unreliable results. 
Hence, there is a scope for the development of a scale for diagnosing autism, especially in the 
setting of Pakistan. The objective of the present study was to create a tool to distinguish 
autism based on early developmental and behavioral patterns in children later diagnosed with 
ASD. Then established the psychometric properties of indigenously developed scale of autism 
spectrum disorder. 
Methodology 

 This study was conducted in the Psychology department, Al-Farabi block, Hafiz 
Hayat Campus, University of Gujrat. The duration of this study was a whole year from 5th 
July 2019 to 24th April 2020. There is no community involvement in this study. There were 
two Phases of this investigation. In phase-1 scale was developed by following 5 steps; item 
pool generation, expert evaluation, pilot study, final administration and factor analysis. In 
phase 2 evaluation of the psychometric properties of the scale was presented. And the detail 
of this study and each phase are provided as follows in figure 2. 

Phase I- Scale Development 
There were 5 steps of scale development in this phase. 

Generation of item pool:  
According to Hinkin, Tracey, and Enz 1997, the First step of scale development is 

item pool generation [22]. For item pool generation information from all aspects was 
collected about Autism such as face-to-face interviews with psychologists, autistic child’s 
parents and teachers. Previously developed scales on autism and literature review were 
investigated. Moreover, symptoms of autism discussed in DSM-5 were also considered. So, 
153 items were finalized as the initial item pool. The Urdu language was used according to 
cultural perspectives. 
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Figure 2. Flow chart of the methodology 

Expert’s evaluation of items:  
The following step involved a methodical process of content validation by 

professionals. A panel of experts should evaluate the produced item pool for content validity 
[23]. It was preferred to hire experts with knowledge of scale development and relevant 
subjects. We asked 3 Ph.D. scholars and 5 MPhil scholars in clinical and applied psychology 
to evaluate each item's suitability for the scale. The relevancy to the construct, clarity, 
comprehension, fairness, signifying, content and understanding of the items were other 
criteria that experts were asked to judge. In addition the item's ambiguity, suitability and 
content were evaluated. The recommendations led to either changes or eliminations of the 
items. Options for responses were confirmed as well. That was made using a likert scale with 
a maximum score of 5, with 1 denoting strong agreement, 2 mostly agreement, 3 agree, 4 
mostly disagreement and 5 strongly disagreements. Five items were eliminated and some 
were improved after evaluation only 148 items persisted. 
Pilot study:  

After the experts evaluated the autism spectrum disorder scale, the data were 
collected from 40 diagnosed autistic individuals from Islamabad, Lalamusa, and Kharian 
using the convenient sampling technique to check the appropriateness of the items. The 
items having 0.4 or above item-total correlation were held and the others discarded as shown 
in table 1 only 75 items retained. It also helps to clarify any vagueness in the comprehension 
of instructions of tests and item statements. 
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Table 1. Table describing Pearson product-moment correlation coefficient (n=40) 

Sr. No. Items R Sr. No. Items R Sr. No. Items R 

1 2 .525** 26 51 .515** 51 86 .602** 
2 3 .608** 27 52 .411** 52 87 .421** 
3 4 .561** 28 54 .521** 53 88 .405** 
4 5 .500** 29 55 .566** 54 89 .439** 
5 6 .445** 30 56 .648** 55 90 .413** 
6 9 .448** 31 57 .604** 56 92 .503** 
7 11 .544** 32 58 .531** 57 94 .429** 
8 12 .429** 33 61 .672** 58 96 .405** 
9 13 .421** 34 63 .563** 59 100 .472** 
10 15 .447** 35 65 .448** 60 101 .458** 
11 27 .501** 36 68 .488** 61 102 .777** 
12 28 .504** 37 69 .487** 62 104 .499** 
13 29 .470** 38 71 .529** 63 108 .436** 
14 30 .520** 39 72 .512** 64 112 .481** 
15 37 .548** 40 73 .431** 65 113 .411** 
16 39 .621** 41 76 .452** 66 116 -.459** 
17 41 .452** 42 77 .653** 67 120 .452** 
18 42 .568** 43 78 .647** 68 121 .400** 
19 43 .533** 44 79 .584** 69 122 .474** 
20 44 .634** 45 80 .531** 70 126 .413** 
21 45 .572** 46 81 .626** 71 127 408** 
22 46 .406** 47 82 .620** 72 131 .454** 
23 48 .626** 48 83 .545** 73 136 445** 
24 49 .521** 49 84 .567** 74 142 .425** 
25 50 .729** 50 85 .401** 75 144 .482** 

Note: There is a significant Correlation coefficient level of 0.01 (2-tailed). 
Final Administration  
Procedure:  

Each participant signed off on their informed consent. People were made aware of 
the goals and importance of the research. Whether they want to fill the scale or not is 
entirely up to them. They were instructed to read the items clearly and give honest 
responses. Participants were given the necessary explanation if they are not getting it. 
Participants were ultimately thanked for their cooperation. In this way data was collected 
from 143 respondents for factor analysis. 

The demographic form was used to obtain information about participants that 
included name, religion, gender, race, age, class, occupation, no of siblings, birth order, 
family system, parent alive, parent’s status, education, employment and income of parents , 
earning members, family monthly incomeand medical  psychological issuesgiven in table 2 
below.  
Table 2. The table describes the demographic characteristics of the sample (N=143) 

Characteristics Frequencies (f) Percentage (%) 

Religion Muslim 142 99.3 
non-Muslim 1 .7 

gender male 112 78.3 
female 31 21.7 

Race Punjabi 142 99.3 
others 1 .7 
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age 4 years 2 1.4 
5 years 2 1.4 
6 years 14 9.8 
7 years 7 4.9 
8 years 12 8.4 
9 years 14 9.8 
10 years  2 1.4 
11 years 9 6.3 

          12 years 13 91 
13 years 18 12.6 
14 years 8 5.6 
15 years 9 6.3 
16 years 8 5.6 
17 years 10 6.7 
18 years 4 2.8 
19 years 2 1.4 
22 years 7 4.9 
24 years 1 .7 
28 years 1 .7 

siblings 1 53 37.1 
2 43 30.1 
3 21 14.7 
4 13 9.1 
5 5 3.5 
6 5 3.5 
7 3 2.1 

birth order 1st 66 46.2 
2nd 51 35.7 
3rd 14 9.8 
4th 5 3.5 
5th 1 .7 
6th 6 4.2 

Family system nuclear 115 80.4 
joint 28 19.6 

parent alive yes 126 88.1 
no 17 11.9 

parent live 
together 

yes 120 83.9 
no 23 16.1 

father education middle 5 3.5 
matric 43 30.1 
inter 22 15.4 

graduate 41 28.7 
master 25 17.5 
MPhil 1 .7 
PhD 6 4.2 

father occupation none 5 3.5 
job 81 56.6 

personal business 57 39.9 
mother education middle 23 16.1 
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matric 31 21.7 
inter 52 36.4 

graduate 10 7.0 
master 25 17.5 
MPhil 2 1.4 

mother 
occupation 

housewife 138 96.5 
job 5 3.5 

earning member 1 110 76.9 
2 26 18.2 
3 6 4.2 
4 1 7 

family monthly 
income 

14000-30000 47 32.9 
above 30000 96 67.1 

Sample and sampling technique:  

A sample of 143 (N=143) diagnosed autistic individuals were taken and 75 items 
scales were administered using convenient sampling techniques from different private and 
Govt. special education schools, institutes and centers of autism from different areas of 
Province Punjab Pakistan that were conveniently available. Only diagnosed autistic 
individuals with no other psychological disorder, physical disabilityor comorbidity with the 
age of 2 years and above were selected.  

Statistical analysis 

Exploratory factor analysis (EFA):  
 Following  steps for  final administration,, Exploratory factor analysis was done to 
minimize the volume of data. This is used for inductive purposes and to break down a large 
set of variables into smaller ones. Statistical significance and the relationships between the 
factors are used in confirmatory analysis to assess the quality of the factors [24]. Principal 
component analysis and varimax rotations were used to run EFA on 75 items in table 3 to 
determine the factor validity and importance of the scale’s items. The significance and 
correlation of these items were determined by the Bartlett test of sphere city in Table 4 with 
the 59 items, a KMO value of 0.6 and higher is required to claim sample adequacy [25].   
Table 3. Factor loading of 75 items after varimax rotation (N=143) 

Serial no. Item no. Components 

1 2 3 

1 2 .702   
2 29 .540   
3 42 .538   
4 43 .751   
5 48 .578   
6 49 .631   
7 50 .616   
8 54 .608   
9 55 .443   
10 56 .511   
11 57 .706   
12 61 .620   
13 63 .652   
14 65 .466   
15 68 .596   
16 71 .421   
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17 77 .643   
18 79 .619   
19 81 .572   
20 83 .514   
21 84 .491   
22 102 .688   
23 104 .428   
24 113 .425   
25 131 .451   
26 142 .442   
27 144 .644   
28 3  .553  
29 5  .701  
30 27  .569  
31 28  .789  
32 30  .535  
33 39  .409  
34 41  .693  
35 44  .543  
36 45  .554  
37 46  .425  
38 51  .452  
39 52  .667  
40 78  .595  
41 80  .436  
42 82  .567  
43 86  .530  
44 127  .424  
45 4   .548 
46 6   .687 
47 9   .648 
48 11   .730 
49 12   .469 
50 13   .624 
51 15   .402 
52 72   .434 
53 73   .482 
54 87   .528 
55 88   .448 
56 100   .527 
57 101   .479 
58 120   .508 
59 136   .429 

Note: Extraction method: a component analysis. Rotation method: varimax with Kaiser 
normalization. Rotation converged in 20 iterations. 
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Table 4. Kaiser-meyer-olkin measure of sampling adequacy (KMO) and Bartlett’s test of 
sphericity 

  Bartlett’s Test Sphericity 

 KMO Chi-Square df Sig. 

ASD scale .830 7682.81 2775 .000 

Note: ASD means autism spectrum disorder. KMO value is significant at P<.001 
Confirmatory factor analysis (CFA): 

An analysis of confirmatory factors has supported 15 items as shown in figure 3. The 
CFI value which ranges from 0.90 to 0.95 is good [26]. Consequently, the CFI value of this 
scale at .942 confirmed the scale's usefulness. The significance of the model was 
demonstrated by the value of p=.00 in table 5. 
Table 5. Model fit indices of confirmatory factor analysis with 59 items (N= 143) 

P Value CMIN/DF GFI CFI RMSEA PGFI PCLOSE RMR 

.000 1.449 .900 .942 .056 .635 .307 .039 

Note: CFI=Comparative Fit Index, GFI=Goodness of a Fit Index, PCLOSE=P value of 
close fit, RMSEA=Root Mean Squared Error of Approximation, CMIN=Chi-Square value, 
RMR=Root Mean Square Residual. 

This 15-item indigenous scale of autism spectrum disorder has also cut off scores to 
identify the severity level of autism as shown in table 6. To find the cut off scores of the 
Scale tool Khursheed Ahmed’s formula was used [27]. To measure the test-retest reliability 
and convergent validity of the ASDS scale sample of (N=50) diagnosed autistic individuals 
above age 2 years were selected from different institutes, clinics and special education 
schools in different areas of Province Punjab Pakistan using a convenient sampling 
technique.  Measures: to access the test-retest reliability and convergent validity of the autism 
spectrum disorder scale (ASDS), Childhood Autism Rating Scale [28] was used. The scale 
consisted of 15 items with 7 liker scales having score ranges; 1, 1.5, 2, 2.5, 3, 3.5, and 4. The 
Autism Spectrum Disorder Scale (ASDS) and Childhood Autism Rating Scale (CARS) were 
predicted to correlate positively. 

Table 6. Cut off Score Ranges for Autism Spectrum Disorder Scale (ASDS) in Urdu 
spectrum disorder with 3 sub-scales images taken from Amos Phase II- Determining 
Psychometric Properties of Autism Spectrum Disorder Scale 

Sample:  

Score Range Description 

0-30 No Autism 

31-45 Mild level of Autism 

46-60 Moderate level of Autism 
61-75 Sever level of Autism 

Test-retest reliability:  
To evaluate the test-retest reliability final 15-item scale of autism spectrum disorder 

(ASDS) was administered on the sample of (n=50) and after two weeks again administer the 
indigenous scale on the same individuals. The responses were collected and analyzed the 

test-retest reliability which is shown in table 7. 
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Figure 3. CFA model confirming the factor structure of the domains of the scale of autism  
Table 7. Test-retest reliability analysis of autism spectrum disorder scale in Urdu (n=50) 

Scale Cronbach’s Alpha Sig 

Autism spectrum disorder scale . 950 0.01 

Cronbach Alpha helps to quantify the test re-test reliability of the scale. The value of 
Cronbach Alpha of the autism spectrum disorder scale was significant at 0.01 levels. The 
value of Cronbach’s alpha (.950) of 15 items of scale shows high internal consistency as 
mentioned [29] the reliability value of .7 and above is considered appropriate. 
Convergent validity: 

The ASDS and CARS scales were administered simultaneously to the respondents 
(n=50) to evaluate the convergent validity. Following the respondents' verbal and written 
approval, the data were gathered by two raters. They were instructed to carefully read each 
statement on both scales and reply by their circumstances. With the aid of SPSS software, 

the responses were gathered and the interrater reliability of CARS was first examined, 
followed by the convergent validity of the ASDS. That is given below in table 8. 
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Table 8. Correlation between autism spectrum disorder scale and childhood autism rating 
scale scores of the participants (n=50) 

Variables ASDS CARS 

ASDS -  
CARS .810** - 

Note: Correlation is significant at the 0.01 level (2-tailed). ASD=Autism spectrum disorder, 
CARS=Childhood Autism Rating Scale.  

The results showed there is a highly positive correlation exists between the 
indigenous scale ASDS and CARS at the alpha level 0.01 on 2-tailed with sample size N = 50 
(r=.810, p=.00) confirming the good convergent validity. The correlation value must fall 
between 0.50 and 0.70 to be considered appropriate and recommend for convergent validity 
[30]. 
Reliability of indigenous scale ASDS: 

To check the variant reliabilities of the newly developed autism spectrum disorder 
scale in the Urdu language, a final 15item scale was administered on the sample of autistic 
individuals then analyzed the data and results of reliability of the scale, factor reliability of the 
scale, split-half reliability of the scale, and interclass correlation coefficient analysis of ASD 
scale in Urdu are given in table 9, 10,11,12 respectively. 
Table 9. Reliability analysis of autism spectrum disorder scale in Urdu (n=143) 

Scale Cronbach’s Alpha Total Item 

ASDS .865** 15 

Note: Analysis indicated that reliability is significant at alpha p<.01 
Table 10. Factors reliability analysis of autism spectrum disorder scale in Urdu (n=143) 

Subscale Total Items Cronbach’s Alpha 

Factor 1 05 .808** 
Factor 2 05 .776** 
Factor 3 05 .744** 

Note: correlation is significant at 0.01 level (2-tailed). 
Table 11. Split-half reliability of autism spectrum disorder scale (ASDS) in Urdu (n=143) 

Cronbach’s Alpha Part a          8 .755 Sig 

 Part b          7 .762 

Correlation Between Forms  .791 0.01 
Spearman-Brown Coefficient  .884 0.01 

Guttman Split-Half Coefficient  .878 0.01 

Note: Split half reliability is significant at 0.01 level (2-tailed). 
Table 12. Intraclass correlation coefficient analysis of ASDS scale in Urdu 

 Interclass Coefficient       95% CI F Test with True Value 0 

LB UB Value df1 df2 Sig. 

Average measure .865 .830 .895 7.404 142 1988 .000 

A good degree of reliability was found on ASD Scale. The average measure ICC was 
.865 with a 95% confidence interval from .830 to .895 [F (142, 1988) = 7.404, p<.001]. As 
mentioned by Koo and Li the ICC value in the range of 0.75 - 0.9 demonstrated good [31]. 
Discussion 

Autism spectrum disorder was developed by following all statistical procedures 
properly. This scale is intended for use in autism spectrum disorder diagnosis. Additionally, a 
person with less training and expertise can use it. This tool offers finer criteria for their 
interpretation within the context of Pakistani culture and can thoroughly identify autistic 
symptoms that are just briefly covered in DSM 5. It can therefore be used more extensively 
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in Pakistani healthcare facilities. The construct validity of this scale is very high which made 
this scale  very reliable measuring tool.   

To find the items analysis Pearson product-moment correlation was run. This 
removed the items having below 0.4 correlation values [32]. Now with the 75 items data 
reduction procedure, EFA was run. To see the factor validation and items significance 
principal component analysis and varimax rotation were carried out. Which showes only 59 
items fit in 3 component factor. Factor loading value should be above 0.4 to fit in the 
components [33]. Bartlett's test of sphericity (KMO=.830) identified the significance of 
items and the correlation of items. Showing a KMO value above 0.6 declared the sample 
adequacy [34] on 59 items. Which satisfies the exploratory factor analysis. 

 Analysis of a Moment Structure (AMOS) was used to conduct a confirmatory factor 
analysis (version 21). After removing items, the 59 items on three factors advanced to CFA, 
which supported the structure suggested by exploratory factor analysis. A good model fit 
was provided by confirmatory factor analysis, which also provided highly recommended 
values for GFI, RMSEA, TLI, RMR, CFI, and a significant P value. The CFI value of .50 has 
been witnessed in model fit on the first run which was not within the acceptable limit of .900 
and above [35]. To handle this issue, the modification indices were considered. The 
covariance and regression weights identified repetition in the item. These repeated items 
were deleted to enhance the value of CFI. 44 items were deleted and the following 
covariance has been executed, these items 11 to 100 and 12 to 87. After all these changes 
CFA runs again.  

The CFI value on the final run was .942 in the accepted limit. The remaining scale 
after deleting items became 15. The following were the other indices: CMIN/DF, GFI, 
RMSEA, and PCLOSE. The CMIN/DF ratio is under 2, and Byrne [36] suggested that the 
ratio shouldn't rise above 3 for the model to be accepted. GFI values of 0.90 or higher are 
regarded as acceptable [37]. The values in the current study are identical to the standard 
value. If the CFI cutoff value falls between 0.90 and 0.95 that is ideal. With a CFI value of 
0.942, the scale's efficacy was verified. The value of RMSEA is good, according to the 
literature, if it is less than 0.05 [38]. The RMSEA value in this study is roughly equivalent to 
the suggested value. In the case of PGFI, the value is .635. The acceptable value of PGFI 
was within 0.5 value [39] whereas, the study value is greater than .50 value. The standard 
value of RMR is difficult to interpret [40] but with reference to literature good models have a 
small RMR value [41]. In the current study, this value is small RMR=.03. 
Pearson product-moment correlation was run using spss-21 to analyze the test re-test 
reliability. Analysis indicated high alpha reliability with value r =.950 at alpha 0.01. As 
mentioned by Mendi and Mendi 2005 [42]. A statistical test was run to evaluate the 
convergent validity by administering CARS along with the ASDS scale and the results 
exhibited a very good positive correlation among them at the alpha level of 0.01 on 2-tailed 
[N=50 (r=. 81, p=.00)]. Further reliability analysis was also confirmed on (r=. 865), factor 
reliability with [F1(r=.808), F2(r=. 776), F3(r=. 744) p<0.01], split-half reliability and 
intraclass correlation coefficient analysis of ASDS were also confirmed at significant level 
p<0.00. Which  surely an indicator of the autism spectrum disorder (ASDS) scale's 
significance.  
 Conclusion 

Finally indigenous 15-item scale of ASDS, highly reliable and valid is worth using as 
an instrument to diagnose autism spectrum disorder. This scale can be used by researchers, 
psychologists and psychiatrists for the general population to measure the prevalence and 
diagnose autism and identify its severity level. 
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Recommendations  
The study does have certain restrictions. Because of the limited sample size, 

conclusions from this study may not be generalizable. The participants' age range was not 
uniformly distributed. The sample size and distribution of the target population may be 
improved via outreach recruitment of participants in special education facilities and 
healthcare services. The samples were only drawn from one province of Pakistan, which is 
another drawback. Thus, the follow-up studies should increase the sample size. And also, the 
recommendation for future studies is to choose more demographic features in their study to 
seek the correct severity level through cut-off scores of this scale.  
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