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Abstract 

The 4.0 era education system requires the use of technology in pre-school and school activities. 

This study focuses on comparing the use of androin-based mobile applications for early detection of autism 

on user satisfaction (parents, health empowerment, teacher). This study was a quasi-experimental study 

with a post-test only control group design. A total of 30 parents, 30 health empowerment, and 30 educators 

in the city of Surakarta who were selected by purposive sampling were used as research samples. The 

samples were classified into two groups, namely by using an android-based mobile application for early 

detection of autism. User satisfaction data is collected through a user satisfaction questionnaire. Data were 

analyzed using univariate and bivariate with mann withney in the SPSS program. The results showed the 

influence of androin-based mobile applications early detection of autism on user satisfaction. The 

satisfaction of teaching staff users is higher than that of health empowerment and parents. 

 

Keywords: Mobile Application; Early Detection of Autism; User Satisfaction; Quasi Experiment 

 

Introduction 

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder associated with a lack of social 

interaction, communication and behavior. Children with autism are usually represented by repetitive, 

narrow interests, stereotyped behaviors and activities. According to the Diagnostic and Statistical Manual 

of Mental Disorders Version 5 (DSM5), autism is diagnosed by investigating deficits in social 

communication, repetitive behavior patterns, inappropriate responses during conversation and lack of 

verbal and nonverbal interactions with others. In this situation, they cannot make themselves comfortable 

in their social environment and their environmental behavior remains unnoticed for a long time until they 

reach the group (Satu et al, 2019). 

 

Statistics on the prevalence of ASD were studied among 10 countries (per 10,000 children) in which 

the United States was estimated to have the highest autism rate (161 children) [3]. Furthermore, about 1.5% 

of the world Identification of funding institutions that apply here. If it's not there, delete it. the population 

contains ASD and it is believed that a very large number of individuals remain undetectable from this 

spectrum. For early detection, many existing screening tools to detect ASD in various countries (Satu et al, 

2019). 

Among the revised versions of M-CHAT, M-CHATR / F has been represented as the standard of 

advanced technology recently. All of them detected ASD by investigating individual questionnaires and the 

children's physical activity. Many well-developed mobile applications exist that can effectively screen and 

detect autism in children. However, most built in developed tools and updated treatments are available to 

detect ASD. In a developing country like Bangladesh, such detectors seem inconvenient for people. 

However, they do not care about this type of neurological disease and are hesitant to go to a doctor or 
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healthcare professional to diagnose autism. It is also time consuming and expensive to detect autism by 

traditional screening processes. Smartphones are one of the most common electronic devices which can be 

used as ideal platforms for autism screening. In this regard, we have developed a smartphone-based 

application called 'Prottoy' in which children aged 3 to 11 years are considered to screen for and identify 

autism (Satu et al, 2019). 

 

The global prevalence of mental disorders in the world is estimated at 13%. Among them, the 

prevalence of anxiety disorders in children and adolescents, although the variability of the studies varies, is 

reported to be around 6.5%, with the highest prevalence among all psychiatric disorders. One of the earliest 

anxiety disorders is Separation Anxiety Disorder (SAD), which is defined as an abnormal response to the 

real or imagined separation of the individual under attachment, which interferes with its normal function 

(Mohammadi et al, 2020). 

 

Cellular technology and wireless sensors are changing the way we live our lives and the way we 

perceive our environment. Today, cell phones and tablets have the ability to recognize facial expressions, 

and wireless biosensors can measure arousal, attention and meditation levels. This new capability provides 

a real opportunity to create a new range of emotionally aware applications. One target group that would 

benefit greatly from emotionally conscious applications are children with Autism Spectrum Disorder 

(ASD). ASD describes a variety of conditions that are usually characterized by social deficits, 

communication difficulties, stereotypical or repetitive behaviors and interests, and in some cases, cognitive 

delays (Gay & Leiddekker, 2014). 

 

There is currently an increasing social incentive worldwide to educate those with special needs or 

(special educational needs) with their non-disabled peers in mainstream educational settings. United 

Nations Educational, Scientific and Cultural Organization (UNESCO, 1994). 

 

The main factors reported by parents in sending their children to mainstream settings were social 

learning and active participation. Indeed, it is argued that full inclusion also includes participation (social, 

emotional and academic) and acceptance by teachers and peers (Morris et al, 2020). 

 

The prevalence of anxiety disorders, and in particular separation anxiety disorder, has been studied 

and evaluated in various studies. The prevalence varies according to the survey method and the type of 

instrument used. For example, several studies reported a one-year prevalence of separation anxiety disorder 

of 4.3%. Also, some tests have reported a different prevalence of anxiety disorders among boys and girls, 

while some studies report no difference in prevalence between the two groups (Mohammadi et al, 2020). 

 

Although autism spectrum disorder (ASD) is a neurodevelopmental condition that most likely 

begins during the prenatal period, there are currently no behavioral measures that can be used to identify 

children at risk of developing the disorder early in development. Atypical behavior patterns in several 

domains, including responses to social stimuli (Tenebaum et al, 2020). 

 

The strongest determinant of variability in prevalence estimates is the screening tool used, and it is 

found that studies using the Autism Behavior Checklist (ABC), and the Clancy Autism Behavior Scale 

(CABS) (17), resulted in lower prevalence estimates, while studies using the Checklist for Autism in 

Toddlers (CHAT), reported higher prevalence estimates for autism. Age at screening is also another strong 

determinant of estimated prevalence. Fifteen of the 18 studies focused on children who were screened 

between the ages of 2–6 years and the other seven focused on children aged 6–14 years and over (Barbaro 

et al, 2020). 
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Method 
 

Research Design 

 

This study used a quasi-experimental method with a post-test only control group design. The 

samples were classified into two groups, namely by using an android-based mobile application for early 

detection of autism. User satisfaction data is collected through a user satisfaction questionnaire. The 

independent variable of this study was a mobile application based on andoid for early detection of autism. 

The dependent variable in this study is user satisfaction. This research is focused on comparing the use of 

technology-based media. So, there are three groups, each of which is divided into two for testing the use of 

android-based mobile applications for early detection of autism and manual early detection of autism. The 

research design of this study is described in Table 1. 

   

Table 1. Overview of Research Design 

Group 

Treatment 
Post-test of User 

Satisfaction 
Android based mobile 

application 
Manual 

Parents Yes Yes Yes 

Health empowerment Yes Yes Yes 

Teacher Yes Yes Yes 

 

Research Samples 

 

The population in this study includes all parents, cadres, and educators who have the same 

characteristics in the city of Surakarta, Central Java, Indonesia. The population characteristics in this study 

are to behave to communicate and interact in the online phase, the age of children under five, use 

Indonesian, and have adequate facilities to support Android-based mobile applications. The sample of this 

research was 20 parents who were taken from kindergarten / early childhood guardians, 20 Posyandu cadres, 

and teaching staff from all over Surakarta City using purposive sampling. 

 

Research Instruments 

 

Before the research instrument is applied, first the instrument is tested for validity and reliability 

testing purposes. The validity test according to Murti (2018) states that the validity of measuring an 

instrument is the degree of ability (performance) in capturing what should be measured, whether shown 

theoretically-conceptually or empirically. Content validity is the degree of relevance and coverage of the 

content. 

 

The validity of the content in which the questionnaire is assessed by checking the question items 

in the questionnaire is whether the content of the variables studied is appropriate. Conducting content 

validity can be done by an expert who already knows the knowledge to give his opinion (subjective) to the 

entire content which is often referred to as validity by assumption (Strainer and Nurman in Murti 2016). 

Face validity refers to the degree of conformity of the external appearance of the measuring instrument and 

the measured variables. Facial validity is a check of language and sentence effectiveness so that the sentence 

is not ambiguous or confusing and can answer what the researcher wants (Murti, 2013). 

 

Reliability test is done by testing the instrument by calculating the total item correlation and Alpha 

Cronbach. An item can be used as a measuring tool if it has an item-total correlation ≥0.20. Items with low 

correlation should be discarded or rewritten. however, items with too high a correlation (> 0.90) also need 

to be re-examined because they can be caused by duplication of measurements so that one item must be 

removed. 
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Half-part reliability assesses the internal consistency (homogeneity) of the measuring instrument 

by dividing the items randomly into two parts of the measuring instrument and then correlating the two 

parts. The reliability of the halves is indicated by the Cronbach Alpha value. The minimum Cronbach Alpha 

value for a measuring instrument is 0.60. The higher the Cronbach Alpha, the better (consistent) a 

measuring instrument is. 

 

Research Procedure 

 

The use of an Android-based mobile application for early detection of autism was carried out. Each 

group used two different interventions. The parent group initially used a manual checklist in early detection 

of autism and then later used a mobile application. The same is the case with the cadre group and educators. 

The research was conducted by visiting the homes of kindergarten and early childhood students due to the 

online system during the pandemic. Researchers combed the samples using health protocols. Filling in the 

instrument and questionnaire was carried out at the house of each sample group. 

 

Data Analysis 

 

The normality test is used in testing whether the distribution of the dependent variable for each 

value of certain independent variables has a normal distribution or not. In the linear regression model, this 

assumption is indicated by the error value ( ) which are normally distributed. A good regression model is 

a regression model that has a normal distribution or is close to normal, so it is worth testing statistically. 

Data normality testing used the Kolmogorov-Smirnov Test of Normality in the SPSS program. 

 

This partial correlation analysis is used to determine the strength of the relationship between the 

correlation between the two variables where the other variables that are considered influential are controlled 

or fixed (as control variables). Because the variables studied were interval data, the statistical technique 

used was Pearson Correlation Product Moment. 

 

Parametric statistical tests used the non-parametric Mann Withney test because the data were not 

normally distributed. This test uses a significant level of 5%, meaning that the hypothesis is accepted if the 

asymp sig ≤ 0.05. The data were also tested using the Pearson correlation test to obtain an analysis of the 

relationship between variables. 

 

Research Procedure 

 

The use of an Android-based mobile application for early detection of autism was carried out. Each 

group used two different interventions. The parent group initially used a manual checklist in early detection 

of autism and then later used a mobile application. The same is the case with the cadre group and educators. 

The research was conducted by visiting the homes of kindergarten and early childhood students due to the 

online system during the pandemic. Researchers combed the samples using health protocols. Filling in the 

instrument and questionnaire was carried out at the house of each sample group. 

 

Data Analysis 
 

The normality test is used in testing whether the distribution of the dependent variable for each 

value of certain independent variables has a normal distribution or not. In the linear regression model, this 

assumption is indicated by the error value ( ) which are normally distributed. A good regression model is 

a regression model that has a normal distribution or is close to normal, so it is worth testing statistically. 

Data normality testing used the Kolmogorov-Smirnov Test of Normality in the SPSS program. 
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This partial correlation analysis is used to determine the strength of the relationship between the 

correlation between the two variables where the other variables that are considered influential are controlled 

or fixed (as control variables). Because the variables studied were interval data, the statistical technique 

used was Pearson Correlation Product Moment (Sugiyono, 2013: 216). 

 

Parametric statistical tests used the non-parametric Mann Withney test because the data were not 

normally distributed. This test uses a significant level of 5%, meaning that the hypothesis is accepted if the 

asymp sig ≤ 0.05. The data were also tested using the Pearson correlation test to obtain an analysis of the 

relationship between variables. 

  

 

  

Results and Discussion 

Result 

According to the descriptive data in table 2, it shows that for customer satisfaction the parent 

subjects have a mean of 0.38 with a standard deviation of 0. 49. In the research subjects, the posyandu 

cadres show a mean of 0.51 and a standard deviation of 0.51. The subject of teaching personnel had a mean 

of 0.55 and a standard deviation of 0.51. 

 

Table 2. Descriptive Table of Research Samples 

Group N Mean SD 

Parents 60 0.41 0.49 

Health 

Empowerment 

60 0.51 0.51 

Teacher 60 0.55 0.51 

 

Table 3 shows the data normality test analysis using the One-Sample Kolmogorov-Smirnov test. 

Based on the table, the distribution of data on the type of intervention shows results with a significant 

probability value, namely <0.001, so it is said that the data is not normal. The distribution of user satisfaction 

data with the parent group shows results with a significant probability value, namely <0.001, so it is said 

that the data is not normal. The distribution of user satisfaction data with community health empowering 

groups shows results with a significant probability value of <0.001, so it is said that the data is not normal. 

The distribution of user satisfaction data with the group of educators shows results with a significant 

probability value, namely <0. 

 

Table 3. Data on the results of the One-Sample Kolmogorov-Smirnov Normality Test 

Data group N Mean SD P Value Distribution 

Intervention 60 0.50 0.51 <0.001 No N 

Parents 60 0.42 0.49 <0.001 No N 

Health 

empowerment 

60 0.52 0.51 
<0.001 

No N 

Teacher 60 0.55 0.50 <0.001 No N 

 

 

Table 4 shows the analysis of the relationship between groups of parents, cadres, and educators 

whose satisfaction is calculated on the use of android-based mobile applications for early detection of 

autism. ui pearson produced an average of 0.42 points for parents, for a cadre average of 0.52 points, and 
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an average of 0.55 points for teaching staff. Then the results of the Pearson correlation test showed that all 

groups were associated with the results p value <α (α <0.05). 

 

Table 4. Pearson correlation test table between research groups of parents, cadres, and teaching 

staff with the mobile application for early detection of autism and manual early detection. 

Group N Mean SD P Value 

Parents 60 0.42 0.49 <0.001 

Community empowerment 

personnel 

60 0.52 0.51 
0.004 

Teacher 60 0.55 0.50 0.001 

 

Furthermore, the results of the calculation of the correlation coefficient are carried out through the 

SPSS application program. The criterion used is if the p value is greater (>) than the value𝛼In particular, 

the hypothesis proposed in this study is rejected, meaning that there is no significant relationship between 

the android-based mobile application variables for early detection of autism and patient satisfaction in 3 

trial groups (parents, cadres, and teachers). Conversely, if the p value is smaller than the value𝛼 Of course 

the hypothesis in this study is accepted, meaning that there is a significant relationship between android-

based mobile application variables for early detection of autism and patient satisfaction in 3 trial groups 

(parents, cadres, and teachers). 

 

Patient satisfaction with the Android-based mobile application for early detection of autism in the 

parent group, the correlation with the SPSS program in the table shows that the p value is smaller than𝛼used 

is (0.05), namely: <0.001. Patient satisfaction with the Android-based mobile application for early detection 

of autism in the community health empowerment group, the correlation with the SPSS program in the table 

shows that the p value is smaller than the𝛼used is (0.05), namely: 0.004. Patient satisfaction with the 

Android-based mobile application for early detection of autism in the group of educators, the correlation 

with the SPSS program in the table shows that the p value is smaller than𝛼 used is (0.05), namely: 0.001. 

 

Table 4 shows the frequency of customer satisfaction on the use of an Android-based mobile 

application for early detection of autism with the parent study subjects with a sample of 60, 36% were 

dissatisfied and 63% were satisfied. The frequency of customer satisfaction on the use of android-based 

mobile applications for early detection of autism with research subjects who empower public health with a 

sample of 60 as much as 30% who are not satisfied and 70% are satisfied. The frequency of customer 

satisfaction on the use of android-based mobile applications for early detection of autism with the research 

subjects of teaching staff with a sample of 60 was 33% who were dissatisfied and 66% were satisfied. 

 

Table 4. Table of Crosstab Analysis Results and Mann Withney Test 

Group N 
Not satisfied Satisfied 

p value 
f % f % 

Parents Mobile Apps 30 11 36 19 63 
0.001 

 Manual 30 24 80 6 20 

Cadre Mobile Apps 30 9 30 21 70 
0.005 

 Manual 30 20 66 10 33 

Teacher Moble Apps 30 10 33 20 66 
0.001 

 Manual 30 23 76 7 23 

 

 

The Mann Withney test in this study showed a high significance for each respondent (p <0.05). The 

highest significance in the study subjects parents and educators who are both 0.001. Then for the next cadre 

with a significant value of 0.005. The satisfaction variable in the parent group with the Android-based 

mobile application for early detection of autism has a significant value of p <0.05 (P = 0.001). The 
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satisfaction variable in the community health empowerment group towards android-based mobile 

applications for early detection of autism has a significant value of p <0.05 (P = 0.005). On the satisfaction 

variable in the group of educators with Android-based mobile applications for early detection of autism has 

a significant value of p <0.05 (P = 0.001). 

 

Discussion 

 

This section describes its discussion of the findings of this study. This study suggests significant 

results regarding the differences in autism screening using an android-based mobile application for early 

detection of autism with manual early detection. As the latest developments in science and technology, the 

quality of screening depends on the skills of assistants, educators and parents in mastering technology. 

These skills can help the need to create a teaching environment for children with disabilities that will adjust 

to how deep their autistic level is in the pre-school education process (Kuzminska et al, 2017). 

 

In line with this study, Duda et al (2016) state that the Cellular Autism Risk Assessment (MARA) 

is periodic, and can determine whether a child is at risk for Autism. MARA consists of seven things (for 

example, “Can your child have back and forth conversations with you?” Or “Does your child engage in 

imaginative play or fakes?”) That ask about the child's communication, social skills, and behavior and can 

used in any device that is connected to the Internet is very effective used for autism screening (Duda et al, 

2016). 

Tariq et al (2018,2019) also argued that the same thing in studies in the United States and 

Bangladesh resulted in high test accuracy in addition to some positive sensitivity and specificity in autistic 

screening using mobile phones. In the US clinical sample, testing accuracy was rated above 90% across all 

eight classifier mobile phone screening questionnaires with a sensitivity at or above 94.5% for each model. 

However, its specificity was noted to be low, with only three out of eight classifiers at or above 50%. 

 

Smith et al. (2017), conducted a screening approach with NODA and IPA examined through 

calculating the percentage agreement sensitivity and specificity calculated for the full sample (N 51) and 

for a sub-sample of children suspected of having ASD (N 40). The diagnostic deal was 88.2% (0.75) in the 

full sample and 85% (0.58) in the ASD-specific sample. The sensitivity was 84.9% for both, while the 

specificity was 94.4% in the full sample and 85.7% in the ASD only sample. 

 

The key to screening the parent questionnaire on behavior patterns was similar to that examined by 

the standard autism diagnostic instrument, the Revised Autism Diagnostic Interview (ADIR). Clinically, 

this tool consists of parent interviews with 93 multi-part multi-choice questions and numerical responses 

submitted by trained professionals in the clinical setting. While this instrument is considered the primary 

standard, and provides consistent results across examiners, the cost and time to set it up is prohibitive in the 

primary care setting. The approach to using clinical ADIR instrument data to create a screener based on a 

short questionnaire presented directly to parents without supervision has resulted in high effectiveness 

(Abbas et al, 2017). 

 

ADOS (Autism Diagnostic Observation Schedule) is widely regarded as the gold standard and is 

one of the most commonly used behavioral instruments to aid in the diagnosis of autism.8 This examination 

consists of an interactive and structured examination of a child by a trained doctor in a tightly controlled 

setting. ADOS is a multi-modular diagnostic instrument, with different modules for subjects at different 

levels of cognitive development. In this paper, we present our approach to mining ADOS clinical records, 

with a focus on younger developmental ages, to create a video-based screener that relies on analysts 

evaluating children's videos recorded by their parents at home. 

 

Our findings also suggest that the observed increase in ASD prevalence is largely due to the 

increase in ASD diagnosed in certain age groups, with the greatest increases observed in toddlers and 
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preschool children. Since early detection of ASD is considered to allow more effective interventions 

(Davidovitch et al, 2020). 

 

Addition of specific feeding behavior question points to ASD-specific screening instruments such 

as M-CHAT, SCQ and CoSoS. may be of help in providing a more complete ASD phenotype. The addition 

of such points can also increase the validity of the instrument (Van et al, 2021). 

 

Screening assessments via mobile apps or marriage are another approach to more intensive 

behavioral measures. This methodology involves completing the ranking participants at various times 

throughout the day when requested. When assessments are delivered via telephone message or on a website, 

parents or children who only have access to mobile phones can complete the screening relatively easily and 

quickly. Assessment may include measuring the current self-reported symptoms in their natural 

environment. Current assessments offer many advantages, as they provide a unique perspective on parental 

experiences (Dahiya et al 2020). 

 

Delehanty et al, (2020) revealed that using cell phones in early detection of autistic behavior is not 

very effective. Completion of early detection manually and face to face without using cell phones by 

educators and health workers is more effective. 

 

Teachers who teach children with disabilities cannot work in a pre-planned form as they are usually 

developing one. Work ambiguity is more aimed at those who teach children with autism, given the 

heterogeneity and dynamic nature of the disorder (Ogba et al, 2020). Therefore, educators here are prepared 

from the start for screening children so that they can teach the right method according to the child's autism 

level. 

Acar's (2020) study examined Turkish teacher assessments of developing student exclusion from 

students with ASD, and teachers' failure to include students, using a social domain theory framework. There 

are two sets of findings. The first series explored pre- and occupational teacher assessments of the exclusion 

of fourth-grade students with ASD by peers. The second set examines the teacher's view of the protagonist 

teacher's failure to include students. Teachers distinguished context exceptions when they evaluated 

typically developing student exclusion from students with ASD. Teachers tended to rate student exclusion 

from science projects more negatively than exclusion from ball games during recess. 

 

Infants and children need care and available care to meet their physical and psychological 

development needs.9 The quality and consistency of care influences behavioral patterns for attention, 

emotions and social relationships from birth. Babies and children depend on development. Childhood 

outcomes are sensitive to parental attention, responsiveness, model behavior, and family / cultural 

environment (Beamish et al, 2018). 

 

Parents' experience in participating using mobile phones in determining the comparison of mental 

health problems and stress levels from an early age. This lack of social experience affects parents in training 

children with ASD so that they lack support in training children to interact (Shoostari et al, 2020). 

 

Some of the defining characteristics of ASD, such as deficits in social and communication skills, 

may make it difficult for such children to obey general instructions. In a school setting, the persistently low 

level of understanding of the teaching force can adversely affect students' ability to develop social and 

academic skills appropriate to their needs. In addition, the problem of understanding the needs of children 

with autism can also cause significant pressure on teachers and limit educational opportunities for other 

students in the class (Imasaka et al, 2019). 

 



International Journal of Multicultural and Multireligious Understanding (IJMMU) Vol. 8, No. 9, September 2021 

 
 

The Effectiveness of Android-Based Mobile Applications Authorized Early Detection on User Satisfaction (Parents, Health Empowerment, Teacher) 349 

 
 

A number of intervention programs have been developed to address the needs of children. Common 

restrictions include requirements for skilled procedural implementation by others (for example, parents or 

teachers) and low rates of treatment (Imasaka et al, 2019). 

 

Given the limitations of this strategy in academic settings, further research exploring alternative 

treatments appears necessary. Ideally, such a strategy should be characterized by ease of implementation, 

with less dependence on encouragement by adults. More precisely, these characteristics will make the 

intervention attractive to teachers giving them more time for academic instruction and less need for behavior 

management (Imasaka et al, 2019). 

 

Various interventions have been tried in research studies on early detection of autism in schools, 

from pre-school to adolescents. These studies have explored various things. Educational approaches for 

special teachers in teaching children with autism, and an integrated model is developed that meets the 

individual needs of these children. The important role of teacher specialists has also been underlined. 

However, some specialist teachers were found to lack confidence in working with children with ASD due 

to a lack of preparation, leading to decreased teaching effectiveness (Jung & Lee, 2020). 

 

In a Greek study, special education teachers were confused about the teaching methods used in 

special education, even though they had better knowledge of ASD than general education teachers. 

Interventions for aggressive behavior in people with ASD have used a behavioral focus to improve safety 

and educational skills in real-world settings. Meanwhile, the advanced VR technology has resulted in 

increasing research on VR based training and simulation content applications. Compared to VR-based 

training, repeated education in real-world settings is reported to be less stimulating and engaging, so that 

children with ASD are immersed in learning [17–19]. Hence, exploring new approaches to aggression 

management in children and adolescents with autism. 

 

In this study, we conducted semi-structured interviews to identify specific teacher perceptions 

about the aggressive management of behavior of children and adolescents with ASD, with the ultimate goal 

of providing implications for the development of aggression management training programs and 

enhancement of teacher competencies (Jung & Lee, 2020). 

 

 

Conclusion 
 

From the results and discussion in this study, it can be concluded that the Android-based mobile 

application for early detection of autism today can be more effectively used than manually. We can present 

from various sides with the educational side that we take from the teacher, in terms of family approach 

represented by parents and from a public health perspective with representatives of community health 

empowerment agencies. For the highest effectiveness were parents and teachers (p = 0.001), then the health 

empowerment cadres (p = 0.005). 
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