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Abstract 
Children with Autism Spectrum Disorder (ASD) have difficulty sitting still, focusing, and attending the task. Creating a sensory environment would 
promote a conducive environment for them. Sensory sensitivity, sensory stimulation, sensory design, and physical learning environment are the key 
concepts contributing to the autism environment. The study goal is to explore the design criteria for creating a conducive environment for autism.  This 
article is to examine the reliability and validity of the four main constructs.  This is important to ensure the quality of achieving the data. The study's 
significance is to provide a guideline during the design stage and improve the autism learning environment. 
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1.0 Introduction 
Autism Spectrum Disorder (ASD) is a complex developmental disorder that caused by brain damage, disrupting communications, 
behaviour, social skills, sensory, movement (movement of differences), and learning (Safrilia, 2017; Martins et al., 2015). The increasing 
population among autistic gives challenges to the family, society, education and nation (Razak, 2014).  There is no cure for ASD; 
however, behavioural interventions and coordinated therapy can remedy and significantly improve specific symptoms (Altenmüller-
Lewis, 2017). The learning environment has become significant because research has proven that educational facilities' quality affects 
learning outcomes and the individuals within the building  (Nazri & Ismail, 2016). To enhance the development of children with autism, 
they stressed that it is essential to ensure that the building is effective, convenient, fit and feasible for all children to use, especially for 
children with autism (Martin, 2014). Suppose classrooms and learning environments not designed to accommodate students with 
developmental disabilities. In that case, autistic assumes that they will not learn these essential skills and may struggle to live in our 
society (Kanakri, 2017a). Therefore, Goodyear (2014) suggested that architects design with the basic in mind to minimize the sensory 
input that can overwhelm autistic children to learn more efficiently and develop with less stress. This article is to explore design criteria 
for creating a conducive learning environment comprised of sensory sensitivity, sensory stimulation, sensory design, and physical 
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learning environment. This is important to ensure the quality of achieving the data. The study's significance is to provide a guideline 
during the design stage and improve the autism learning environment; hence the essential features are attributed to a conducive learning 
environment.  
 
 

2.0 Literature Review 
Autism Spectrum Disorders (ASD) has occurred in every nation of the world. In the United States, the prevalence of autism has been 
increasing in the last 40 years (Samadi & McConkey, 2011). While in Malaysia, the number has been rising at 3% per year (Mansor, 
2016; Chiam, 2016; Zuljadan, 2017). The Ministry of Health in 2004 found that autism prevalence rates were 1 case for 600 births, with 
an estimated 13,333 children aged 15 and under are having autism in the country. However, the prevalence rate is closer such as 1 in 
68 in the US and 1 in 100 in the UK (Chiam, 2016). The phenomena have an impact on the country, community, and family. The 
increasing rate is also a great challenge for the education system. According to Kanakri (2017b), the environment is essential to the 
treatment of autism because it influenced behaviour and suggested that architects and designers should modify the environment for 
children with autism.  
    Children with Autism Spectrum Disorder (ASD) have difficulty sitting still, focusing, and attending to the task. Creating a sensory 
environment would promote a conducive environment for them. Sensory sensitivity, sensory stimulation, sensory design, and physical 
learning environment are the main key concepts contributing to the autism environment.  The first key concept is Sensory Sensitivity, 
relating information about how autistic responsiveness in the learning environment. There are seven components related to sensory 
sensitivity: sight, sound, smell, taste, touch, proprioception and vestibular. Sensory sensitivity has occurred in two common sensory 
patterns - hyper-sensitive and hypo-sensitive  Children with hyper-sensitive and hypo-sensitive can be easily overwhelmed with the 
disturbing environment (Ghazali et al., 2019).  
     The second key concept is Sensory Stimulation related to unusual responses that stimulate autistic children in the environment. 
Sensory stimulation is related to five components - acoustic, colour, smell, lighting, and visual. Autistic may experience a completely 
different set of responses to a given stimulus than children who do not have autism (Ghazali et al., 2019). The learning environment 
setting should consider the sensory issues,  reduce sensory stimulation, and make attending school an enjoyable, pleasurable 
experience and a learning place without distractions (Hebert, 2003; Beaver, 2006; Barrett et al., 2015).  
     The third key concept is Sensory Design relating to how space feels, sounds, looks, smells and affecting one or more of the seven 
senses, which can have an overwhelming effect on an autistic individual (Ghazali, Md. Sakip, et al., 2019). There are seven components 
- acoustic, spatial sequencing, compartmentation, transition zone, sensory zoning, safety, and security. When designing for autistic, it 
is essential to know and understand the autistic environment because not all children are affected in the same way or the same range 
(Scott, 2009). The composition of sensory stimuli in the built environments encourages the quality of life and experience for occupants.  
Architecture on occupants can be better through sensory design for a healthier mind and body (Osci, 2014).  
     The final key concept is Physical Learning Environment-related, the environment that affects children's learning processes and 
supports the well-being and education environment of autistic children. It consists of building scale, accessibility, wayfinding, toilet 
provision, window, ventilation and heating, threshold, legibility, and furniture. A study done by Shaari & Ahmad (2016) proved a link 
between the physical learning environment and children's school readiness. Therefore, that environment can no longer ignore the 
importance of the physical learning environment. They suggested that a quality and adequately designed physical learning environment 
will boost children's development and education and contribute to improved school readiness among children and a better education 
system.  
 
 

3.0 Methodology 
This study is a quantitative approach in nature using a questionnaire—the survey distributed to gather the information by asking about 
their knowledge of awareness regarding the autism environment. The researchers undergo this survey via the electronic study due to 
the global pandemic covid-19. The survey took about three months for the respondent to respond to the questionnaire. The researchers 
used the purposive sampling method to choose research participants for this study. Two groups of respondents are closely related to 
this study. The first group is at the early intervention center, and 30 respondents involved in this study. They are directly involved in the 
learning space throughout the learning session with these autistic children. The respondent is among the interventionist, occupational 
therapies, and speech therapies. The second group chosen are among an architect within the technical agency due to their significant 
role in designing a building. In this survey, the researchers chose approximately 354 architects. They are involved in the planning, 
designing, and constructing various buildings such as schools, mosques, office buildings, building renovations and more. The data 
collection carried out during the pandemic covid-19. Therefore, the best method is to contact the respondents through email and an 
online survey. According to Solans-Domènech et al. (2019),  the response rates to postal surveys are low.  The researchers contacted 
the secretariat known as key persons to seek permission to survey to maximize the response rate.  Solans-Domènech et al. (2019) 
suggested that although the response rate was lower than expected, 43% is within the normal range for online surveys.  Hence, out of 
384 distributed questionnaires, 174 questionnaires were returned. 

Therefore, the research registered a 45.3% response rate for this survey. The questionnaire comprises four main key concepts: 
Sensory Sensitivity among the items are sight, sound, smell, taste, touch, proprioception, and Vestibular. Sensory stimulation 
involving the items acoustic, colour, smell, lighting and visual. Sensory Design among the items is acoustic, spatial sequencing, escape 
space, compartmentation, transition zone, sensory zoning, safety, and security. Finally, the Physical Learning Environment comprises 
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building scale, accessibility, wayfinding, toilet provision, window, ventilation/heating, threshold, legibility, and furniture. In this study, the 
researcher uses a five-point Likert scale because the only main purpose of applying a Likert Scale is to code the data and present the 
information consistently easily. Hence, by allocating codes to the responses, a higher score indicates a higher degree of agreement (Pui 
Teng & Hassan, 2015). 

 
 

4.0 Limitations 
The data collection period occurs during the pandemic Covid-19 and Movement Control Order (MCO) by the government.  The 
researcher used email and online to conduct the survey. However, some respondents are more interested in meeting with researchers 
while responding to the questionnaire. There is a limitation to approach an expert to validate the questionnaire. There are not many 
experts in this field.  Moreover, the selected expert did not respond and interested in taking part in this validation phase. Therefore, the 
researcher took quite a long time to get feedback from the expert on whether they are willing to or not interested in this study. 
 
 

5.0 Data Preparation and Findings 
Data preparation and cleansing are essential to any research study's quality assurance process (Fleming, 2019). The data analysis 
using Social Sciences Software (SPSS) version 25 proceeded with examining data entry, reliability and validity has represented the 
findings' truthfulness (Mohajan, 2017). Cronbach alpha used to determine the reliability of the items tested. The skewness and kurtosis 
are two important indicators to measure the data normality (Imna & Hassan, 2015). The researcher using Principle Component Analysis 
(PCA) to define the construct based on the theoretical framework, which indicates the direction of the measure, identifies the most 
significant variance in scores with the smallest number of factors and gather information about the interrelationship among a set of 
variables (Ghorashi et al., 2016; Sakip et al., 2015). The PCA also identifies the dimensionality of items, drop items with low factor 
loadings, and redundant items from the questionnaires (Hedayati Marzbali et al., 2016).  
 
 

6.0 Discussion and Conclusion 
The researcher used varimax rotation and examined the analytic rotation in exploratory factor analysis, finally weighting variables. The 
final stage for the PCA is naming of factors where it is more of an 'art' as there are no rules for naming factors, except to give names 
that best represent the factors (Yong & Pearce, 2013).  
     The Sensory Sensitivity (SSy) yielded six factors: Proprioception, taste, smell, space, sound, and touch. The first component is 
proprioception (sense of position). The result expressed by Magda Mostafa (2015) that children with autism commonly have an altered 
sense of spatial orientation, depth perception and general proprioception that prone to injury. The taste sensation with resulting item 
support by the study done by K. Gaines et al. (2016) revealed that individuals with autism often have abnormal responses to incoming 
sensory information from the surrounding environment. The smell sensation demonstrated that autistic senses would trigger and 
encouraged to respond to their smells (Gaines et al., 2016). The researcher results cast a new labelled space. The results support the 
previous studies pointed out that minimizing direct lighting, avoiding glare and smooth pathway are all examples of barrier-free design 
(Hebert, 2003; Gopal & Raghavan, 2018). The results found clear support for the sound highlight that autism affecting the auditory 
system (Kinnealey et al., 2012). Without proper sound-proofed, it is an issue for children with autism (Raar, 2012; Block, 2018). The 
researcher obtains good results labelled touch reasons to touch sensation. Notably, they are more sensitive to touch. This is particularly 
the sensory sensitivity level is high enough from autistic children requires special handling in the design space  (Raar, 2012; Safrilia, 
2017). 
     The Sensory Stimulation (SSn) yielded four components - Smell, Acoustic, Colour and Visual. This study identifies that smell is 
the most important and the result ties nicely with previous studies wherein Robertson et al. (2012), Safrilia (2017), Block (2018) and 
Kojovic et al. (2019) reported that unwanted smells difficult to deal with autistic everyday lives. In contrast, essential oils such as 
chamomile, lavender, geranium, and sandalwood relieve anxiety for autistic (Bonnie Barnes Hebert, 2003). The results found clear 
support the acoustic is a good choice match the findings by Kanakri (2017) suggested that attention to acoustic design and modifications 
to existing environments are essential to provides a supportive educational environment. The researcher obtains good results labeled 
colour,  reasons for mood, and stimulating for autistic children (Tuckett et al., 2004; Barrett et al, 2015). The final component for sensory 
stimulation were labeled as visual. The results lead to a similar conclusion where autistic tend to understand visual stimuli better than 
audio stimuli compared to normal students (Ahmad et al., 2015). Furthermore, children with autism have strong visual skills and they 
seem to remember things by their location in space (Bonnie B Hebert, 2003).  

The Sensory Design (SD) yielded four components. The result suggests only four components to be considered - spatial, sensory 
zoning, compartmentation, and safety. The first component is spatial, highlight the fact that noise play an important role in spatial design 
(Raar, 2012;  McLaren & Page, 2015; Safrilia, 2017; Gopal & Raghavan, 2018). The researchers illustrated another result labelled as 
sensory zoning. From the results, it is clear that sensory zoning  is important when designing for a group of students with the sensory 
challenges found predominantly in those with autism (Mostafa, 2014). This may have great impact on the comfort of the user, the 
conducive quality of the healing and learning environment, as well as the independence enjoyed by autistic as they navigate the space 
(Mostafa, 2014). The compartmentation is to organize a space to help the autistic to predict the area. The results match the previous 
study done by Hosny & Anous (2015) that compartmentalization defines and limits the sensory environment of each activity, organizing 
a classroom or even an entire building into compartments (Society, 2015; Ghazali, Md Sakip, et al., 2018a). The results of the analysis 
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found clear support for the safety component. This is an important and concern for children with autism who may have an altered sense 
of their environment. As such fittings to protect from hot water and an avoidance of sharp edges and corners are some of these 
considerations by designers (Mostafa, 2014). 

The Physical Learning Environment (PLE) yielded six components – accessibility, furniture, threshold, security, ventilation/heating 
and building scale. That related the environment that affects children's learning processes, support the well-being and education of 
children with ASD via the classroom. This analysis found evidence that the component of Physical Learning Environment is the most 
important to be considered during the design stage and creates a conducive environment for autistic. The accessibility support by 
previous scholar revealed that the ramps are easier than stairs physically (Tuckett et al., 2004). Further, the concept of accessibility-
‘Universal Design’ shall consider presently, where architects should implement its recommendations and building owners are advised 
to take whatever steps can be ‘reasonably’ expected to ensure that their buildings are made fully accessible (Tuckett et al., 2004). The 
furniture delivers significantly better results support by previous study shown that the furniture setting improves the classroom physical 
environment, especially chairs and tables designed to suit the size of students' (Ramli et al., 2013). The threshold is important for them 
to allow time and space to prepare for the changes (Ghazali, Md Sakip, et al., 2019). The previous scholar noted that the thresholds 
help the autistic adjust their senses as they move from one level to the next (Altenmüller-Lewis, 2017; Ghazali, Md Sakip, et al, 2019). 
The security is important when dealing with autistic who may have difficulty to understand the dangers in the environment (Mcnally et 
al., 2013; Ghazali, Md Sakip, et al., 2019). For example, to install locks or sensors on any doors, windows, and cabinets as needed, the 
locks moved higher on doors as well so that they are out of reach (Jones, 2015). The ventilation/heating to be considered by selecting 
the heating, ventilation, and air conditioning system that may not reduce noise in the learning area (Block, 2018). According to Ghazali 
et al. (2019), these are the essential features attributes to conducive learning environment. Hence, this can be ultimately help autistic to 
focus during their learning process, although having different abilities. The researcher obtains good results labelled building scale. The 
previous study done by Mcnally et al. (2013) support that the scale of a large school can be daunting for a pupil with ASD. Hence, 
designers are suggested to design and create comfortable in an environment so that they can easily comprehend. 

 

7.0 Recommendations 
This paper indicates that all key concepts be best measured using PCA - sensory stimulation, sensory sensitivity, sensory design, and 
physical learning environment are the essential features attributes to a conducive learning environment. The result yielded an interesting 
component by reducing variables into a smaller set to save time and facilitate easier interpretations (Yong & Pearce, 2013). Once the 
validity procedures completed, the researcher suggested performing reliability testing if using factor analysis to validate or construct a 
questionnaire  (Yong & Pearce, 2013). Reliability refers to a questionnaire's ability to consistently measure an attribute and how well the 
items fit together, conceptually. Reliability is necessary, is not sufficient to validate an instrument, because an instrument may be reliable 
but not valid (Parsian et al., 2016). This is important for the researcher to further her analysis for the next action taken.  
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Paper Contribution to Related Field of Study 
Since this study was conducted only architect in the government technical agency, further studies among architect in the private sector 
across the country is recommended. These future studies could also be focused on their knowledge of awareness of sensory issues on 
designing the autism environment. A better understanding of sensory preferences may enhance creating a conducive learning 
environment for autistic.   
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