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Abstract
Background: Increasing efforts have been focused on providing a quality education for children with
Autism Spectrum Disorder (ASD) after identifying them at an early stage. Preschool teachers play a major
role in the main ASD identi�cation system as they represent the gatekeepers to identify and refer any
children suspected of ASD to specialists. However, there is little literature available on the ability of
preschool teachers of their perception regarding this role.

Aim: The main objective of this study is to evaluate the feasibility and acceptability of an educational
module to identify children with ASD (EMASD). The second objective is to assess the initial impact of the
EMASD on improving preschool teacher’s ability to identify children with ASD in a normal school.

Method: This pilot study will examine the feasibility of the randomised controlled trial (RCT) using
EMASD as an intervention. The intervention will be ten weekly group-based sessions designed to improve
the knowledge, belief, identi�cation skills, and self-e�cacy to identify children with ASD among Yemeni
preschool teachers. The teachers will be randomly assigned to the intervention group that will receive the
EMASD and the control group without any intervention. The feasibility will be determined based on the
effectiveness as measured by questionnaires and open-ended questions. General linear measurement
(GLM) will be used to compare the outcome scores in the questionnaire between the two groups and
within the group whereas thematic analysis will be used to analyse the open-ended questions.

Expected outcomes: The �ndings from this study will give critical empirical data about the feasibility of
EMASD.

Discussion: EMASD has the potential to increase the ability of preschool teachers to detect children with
ASD. The �ndings from the feasibility study will be utilised to improve the research protocol of the
randomised controlled trial and to ensure a better design of an intervention for a larger powered trial in
the future. 

Contributions To The Literature
EMASD will enhance the early identi�cation of children with ASD.

Prepared preschool teachers through EMASD will enhance referral of a child to intervention service 

Using EMASD will reduce the preschool teachers’ stress about ASD child's behavior. 

The current study will establish baseline information of preschool teachers for detecting ASD that
will be bene�ted for other researchers who aim to investigate ASD diagnosis, screening, or inclusive
system.

EMASD would also increase the teachers’ willingness towards the inclusive of children with ASD.

1. Introduction
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Early identi�cation of children with autism spectrum disorder (ASD) is a practical and important step to
improve the wellbeing of children with autism and their family members (1). Evidence in the literature has
largely been supportive of early detection efforts in view of the bene�ts of early access to evidence-based
interventions for autism (2–4). Early detection of ASD can also potentially alleviate or even prevent the
obstacles associated with ASD symptoms, thus minimising the cost besides enhancing the quality of life
and productivity of children with ASD (5, 6).

However, there are controversies and challenges surrounding this matter. Barriers and obstructions to the
successful implementation of early detection programme of ASD children are present at both societal
(level of awareness and acceptance among children and family members etc.) and individual (visibility of
ASD symptoms, adaption and assimilation into society, etc.) levels. These factors can lead to late
detection of ASD (1). In many ways, preschool teachers play an important role in the early identi�cation
of ASD children. Nevertheless, very little information is available about their perceptions and capabilities
in performing this role (7, 8). In order to acquire a clear view on this matter and to understand the
challenges faced by preschool teachers in identifying children with ASD, several vital questions need to
be answered.

Q1: How does early identi�cation affect a child with ASD?

In view of the positive effects of early ASD detection as mentioned above, an enhanced system of early
ASD identi�cation is pivotal to facilitate earlier intervention that has been shown to improve core
behavioural and skill de�cits related to ASD (9). To achieve early identi�cation, there is an urgent need to
address the long waiting list and the lack of ASD knowledge among child care providers in education
agencies (7, 9). Many studies reported an average age of ASD diagnosis only at 52 and 55 months, i.e.
the nursery stage (10, 11). Interestingly, the idea of ASD screening among children by educational
agencies before referral to clinicians was well received by parents, caregivers, and stakeholders(12, 13).
Thus, it may be feasible for teachers to assist in the early detection of children with ASD to reduce the
long wait-time for diagnostic evaluation that prevents the children from receiving early ASD intervention.
Consequently, early detection of children with ASD by preschool teachers can be introduced as an
alternative to the “wait-to-fail” model (7, 14). This is also supported by recent research that emphasised
the important roles of preschool teachers in the early detection of children with ASD (1, 7). Therefore, it is
necessary to obtain a broad and clear understanding of the preschool teachers’ role in early identi�cation
in ASD, leading to the second question.

Q2: What is preschool teachers' role in identifying children with ASD?

As mentioned above, there is a need to improve teachers' ability in the early detection and identi�cation of
children with ASD. Preschool teachers who work with children 2–7 years old are exceptionally well-
positioned to identify children with ASD before the formal diagnosis can be made (15–17). As preschool
teachers, they play a central role in the early detection and referral of developmental, behavioural, and
emotional issues in children (18, 19). As they are in close contact with the children, preschool teachers
have a higher likelihood of recognising any childhood disorders and recommend the parents to bring the
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children for suitable assessment that will lead to early intervention services if necessary (20). To achieve
that, preschool teachers must be able to assess a child's development and to compare the development
with the child’s peers (13). Very often, preschool teachers’ observation is a reliable source of information
about the ASD symptoms compared to the parents due to their ability to compare between the children in
the class in terms of development, as proven in many studies (21, 22). However, some preschool teachers
may incorrectly identify symptoms of ASD as symptoms of Attention De�cit and Hyperactivity Disorders
(ADHD) (23). Although schools and preschools are ideal settings for screening and identi�cation of
childhood disability, only 4% of students in the education system had been formally diagnosed with a
disability (24). The numerous obstacles faced by preschool teachers in identifying and referring these
children for assessment might be the reason behind the low rate of diagnosis (25–27). To understand the
challenges encountered by preschool teachers in identifying children with ASD, it is necessary to explore
the relevant obstacles and challenges.

Q3. What are the challenges that preschool teachers face in identifying children with ASD?

While teachers may be well-positioned to identify early challenges faced by their students, multiple
research has highlighted that preschool teachers face numerous barriers in recognising and referring
these children for further evaluation (25–27). The challenges can range from personal characteristics of
the preschool teachers such as their knowledge, attitude, feelings, skills, and perceptions of children with
ASD (25, 27), concerns about their detection ability (24), lack of motivation to identify and refer ASD
children (28), low perception of self-e�cacy among teachers for special service, and lastly, resource
limitation that could in�uence their referral decisions (27). According to published studies, preschool
teachers' abilities to identify and refer students with developmental impairments are limited (29, 30) due
to a lack of understanding and abilities in dealing with challenging behaviour in children as a result of
limited training in this area (31). Therefore, preschool teachers’ knowledge and skills in recognising
challenging behaviours in children in�uence their eventual decision to identify and refer children (32–35).
In addition, internalising symptoms of ASD are less observable than externalising concerns among
children in a class and therefore, less likely to get attention from teachers and the community (36). In
comparison, children who disturb the class or learning environment show more visible educational and
behavioural problems. Thus, they are more likely to receive services than those who portray less evident
or disruptive di�culties (37). Another study found that despite the high frequency of ASD, these disorders
are frequently diagnosed late due to the lack of overt or apparent signs such as disrupting class or
breaking school regulations. (38). Other challenges can emerge in the form of environmental factors such
as the cultural stigma surrounding ASD diagnosis (39). Besides, some teachers do not want to overload
the school counsellors with their doubts about a child’s disorder (28). Most of the school counsellors are
already overloaded with assessment and often lack time for follow-up counselling or intervention (33). In
view of these issues, the existing gaps in addressing the challenges surrounding the identi�cation of
children with ASD must be explored.

Q5: What is the gap in preschool teachers' identi�cation of children with ASD?
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To date, the factors that in�uence the early detection of ASD remain under-explored in the literature. As a
result of the knowledge gap, there is a lack of guidance on how to successfully implement early screening
processes across different populations and cultures (1). Some research has also indicated limited
investigation on the actual hurdles of the early detection and referral decision-making process (40). In
Yemen, children with ASD often receive a late diagnosis (41, 42) that subsequently cast a negative impact
on their development. Therefore, preschool teachers in Yemen need to be educated in childhood
developmental disorders. An educational module to identify children with ASD through the knowledge-
belief-self-e�cacy cycle can strengthen the ability of preschool teachers to identify children with ASD.
This brings on the �nal question on the purpose of this research.

Q6: What is the aim of the current study?

The current study aims to address the needs and unmet needs of preschool teachers for them to identify
children with ASD. The �ndings will �ll up a signi�cant gap in the literature regarding early detection of
ASD. However, due to the lack of evidence, it is impossible to predict what is the most effective,
acceptable, and feasible solution in terms of logistics and practicality. Therefore, a feasibility study is
required to determine the applicability and acceptability of the intervention before undertaking a bigger
trial in the future.

This proposal outlines the steps involved in conducting a feasibility study for a brief educational module
entitled ‘Educational Module of Autism Spectrum Disorder (EMASD)’ for preschool teachers to identify
children with ASD. This protocol aims to evaluate the feasibility and effectiveness of an educational
module grounded in the social cognitive theory SCT and health belief model HBM for ASD identi�cation
based on preschool teachers’ knowledge, beliefs, identi�cations skills, and self-e�cacy. In addition, the
study aims to explore the extent of improvement in preschool teacher’s identi�cation skills to identify
children with ASD following the EMASD.

Preschool teachers in the experimental group are expected to obtain the following bene�ts as shown in
the comparison between the baseline and two-month assessment:

1. An increase in their ASD knowledge scores,
2. An improvement in their ASD beliefs (perceived barriers),
3. An enhancement in their self-e�cacy to identify children with ASD.

2. Materials And Methods
2.1. Design

 The current study uses a pragmatic paradigm. It is a convergent parallel mixed study to evaluate the
in�uence of the EMASD by applying both qualitative and quantitative methods to enrich the study
�ndings. The parallel randomised controlled trial (P-RCT) will compare changes in outcomes of interest
among preschool teachers allocated to the EMASD experimental group against preschool teachers
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allocated to a control group (no intervention). The data collection involves obtaining quantitative data via
questionnaire and qualitative data via open-ended questions. The quantitative and qualitative data
�ndings will be examined separately before contributing to the �nal interpretation (Fig. 1). The protocol
will be reported based on the Standard Protocol Items Recommendations for Interventional Trials
(SPIRIT) checklist (Supplementary File 1).

2.2. Research Participants

The current study will be based in the province of Taiz, Yemen. There are 125 government schools and
230 private schools in the province. Preschool teachers from these schools will be recruited. The study
will be promoted on the Teachers' Quali�cation Training Course website of the Ministry of Education. The
principals of all the schools will also be contacted formally via emails to obtain their approvals. Before
the pre-test assessment, all the participants must provide informed consent digitally. 

2.2.1. Selection Criteria

The sampling unit of this study is a teacher randomly selected from the schools in Taiz based on the
following inclusion and exclusion criteria: 

Inclusion Criteria 

The inclusion criteria for schools and teachers are:

i.          School should be kindergarten, preschool, or primary schools.

ii.         Schools located in Taiz. 

iii.        Schools that agree to participate in the study.

iv.        Teachers who are teaching at the kindergarten, preschool, or primary stage. 

vi.        Teachers aged 20-40 years old.

vii.       Teachers who sign a consent form to participate in the study.

viii.      Teachers with at least a high school level of education.

Exclusion Criteria 

The exclusion criteria are:

i.          School location is not in Taiz.

ii.         Elementary and high schools.

iii.        Teachers who will retire during the study period.
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iv.        Teachers who teach in elementary and high schools.

v.         Teachers with lower than high school education levels.

2.3. Sample size

As a feasibility study, this current study is not powered to assess statistical signi�cance. The sample size
for this feasibility study is estimated to be around 100 (50 per group) for the experimental group (EG) and
control group (CG) respectively. This number is considered to be appropriate for the study objectives and
compatible with recommendations for behavioural intervention in this population (43). The Lemeshow
equation will be employed to detect the sample size of the experimental and control groups. Notably, this
equation is the most widely used approach to compare two groups of equal size and to identify the
intervention effect on the outcome for pre-post studies (44). Furthermore, the Lemeshow equation can be
used to examine any signi�cant difference between the two population means whether from the same
sample of subjects or matched-pair samples. In this study, this equation will be used to assess the two
correlated means of EG and CG. As indicated by a study (43), the su�cient sample size calculation for
randomised controlled trial (RCT) was based on α (error sort I, α = 0.05), β (error sort II, β = 0.20), p (level
of knowledge in ASD among preschool teachers) (43), and d2 (contrast to be recognised amongst
experimental and control groups) (45).

To determine a suitable sample size adjustment for clustering, standard sample size estimates for
individually randomised designs will be calculated �rst before being in�ated by the design effect (43, 46).

2.4 Randomisation and blinding

After completing the pre-test assessment, all participants who are quali�ed to participate will be strati�ed
depending on their position and score to ensure a balance between the EG and CG. An impartial
researcher will randomly assign participants to either EG or CG using computer-generated allocation, i.e.
JavaScript's Math Random Number Generator (hedges.name) (47). As the EMASD intervention will be
provided by the researchers, double-blinding of group allocation is not possible. Figure 2 depicts the
recruitment procedure. To ensure allocation concealment, each cluster will receive a randomly generated
treatment allocation unique code within a serially numbered sealed opaque envelope. The research
assistant distributes the sealed opaque envelopes to all the participating schools. Later, the participants
will open the envelopes and be assigned to EG or CG according to their unique codes. The software will
also categorise EG and CG based on the list of codes. Finally, an equal number of participants will be
assigned to the EG and CG. Participants in the CG will continue with the standard teaching quali�cation
course at the Ministry of Education. To assess potential preliminary differences between the two groups,
measurements will be performed at Week 10 after the intervention period and again, four weeks after the

https://andrew.hedges.name/experiments/random/
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post-test. Following the study completion, the participants in the CG will also receive an information pack
on the relevant information and activities related to EMASD.

2.5 Education Module of Autism Spectrum Disorder (EMASD) Intervention

EMASD can be used to help preschool teachers identifying children suspected with ASD in normal
schools. Therefore, the educational sessions in EMASD are designed based on the ADDIE model and two
main theories, namely the Social Cognitive Theory (SCT) in triadic reciprocal determination (behavioural,
personal, and environmental factors) and the Health Belief Module (HBM) to change the preschool
teachers’ belief towards ASD. Both theories are used to indicates the methods to dispel misbeliefs
surrounding ASD. Furthermore, EMASD is also developed based on the ADDIE (Analysis-Design-
Development-Implement-Evaluation) model (Supplementary �le 2). Walter Dick (48) emphasised that any
instructional design requires the use of a system to analyse the problems and identify learning objectives
before a strategic plan can be established to solve teaching problems, test solutions, evaluate the results
and revise the programme. Among the many systematic instructional design models available in the
literature, the ADDIE model is the commonly used model. For more details of the theoretical framework
development, please see 10.3390/brainsci10030165.

The EMASD consists of 10 sessions that cover different aspects including i. Cognitive (Knowledge:
De�nition based on DSM5, symptoms, types, causes, prevalence, and the difference between ASD
symptoms and other disorders); ii. Beliefs (Emotional: Social misbelief, religious belief, and the correction
of the belief about ASD); iii. Identi�cation skills (Motor-behaviour: report writing, observation, and
recording skills; iv. Self-e�cacy (Emotional: Preschool teachers’ responsibility in the identi�cation of ASD
and discussion with parents regarding the referral decision). Table 1 outlines the components in EMASD.

The EG will consist of four groups with approximately 10 to 20 teachers respectively. The intervention
module will be organised based on the agreement and consensus of the participants. The session will be
arranged �exibly based on the schedules of the participants. In addition, a two-hour booster session will
be provided to reinforce the intervention and for the participants to discuss further issues related to ASD
that will promote further referral services.

Furthermore, the intervention will include activities such as group discussions, brainstorming, short video
viewing, exercises, and sharing of teachers' and parents' experiences to enhance early detection and
referral. Besides, the intervention will also be outlined in two booklets for trainers and teachers. The
intervention will be performed by the �rst author with the support of the school counsellor. During the
intervention period, a WhatsApp group that contains only the EG participants will be created to support
the intervention and to boost retention rates. The group will be moderated by the lead facilitator. To
further enhance the retention rates, weekly reminders will be sent via private messaging to the EG
participants. 

2.6 Data collection 

http://dx.doi.org/10.3390/brainsci10030165
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Both qualitative and quantitative data will be collected from both EG and CG. Firstly, the quantitative data
will be collected using questionnaires to determine preschool teachers’ knowledge, belief, and self-
e�cacy. Secondly, open-ended questions will be used to evaluate their identi�cation skills after viewing
video cases. Both sets of data will be collected three times: pre-test (Week 0), post-test (Week 10), and
follow-up test  (Week 14) of the EMASD implementation. 

2.6.1. Primary outcome measure (Quantitative data)

All participants will be asked to answer the pre-test questionnaire before EMASD is introduced to the EG.
The post-test assessment will be carried out one month after the intervention using the same
questionnaire. All participants will be reminded to provide truthful responses. All the questionnaires are
anonymous and labelled with a 3 digit-code, e.g. E-4-15 stands for the experimental group, School No: 4,
and Participant No: 15). The unique numbers and the participant’s and school’s names will be recorded in
a different place for the investigators to identify respondents if the needs arise. 

Three questionnaires will be used to collect the quantitative data in this study. Speci�cally, the knowledge
questionnaire will measure the preschool teachers’ knowledge of ASD while the beliefs questionnaire
about ASD will measure the preschool teachers’ belief toward ASD. Another questionnaire on self-e�cacy
will measure the preschool teacher’s ability to discuss the condition with the child’s parents before
suggesting referral to a specialist. Video cases will be used to measure preschool teachers’ skills in
identifying children with ASD. The details of the instruments are presented in the following subsections
below:

Preschool Teachers’ Knowledge of ASD

Items in this section were from prior ASD knowledge measurements that targeted school teachers and
preschool teachers. The ASD knowledge questionnaire (49) served as a foundation for our adapted
version due to its prominent use in the literature. Permission to use the questionnaire was obtained from
the original authors (See supplementary �le3). To meet the study objectives, the items in the
questionnaire were divided into four domains (diagnosis/symptoms (24 items), treatment (12 items),
aetiology (6 items), and general information (10 items). These items were initially adapted from another
knowledge questionnaire (50) before performing item sampling for other knowledge aspects of ASD (49).
Following that, the amended questionnaire was distributed to all investigators. The four domains are as
follows:

Domain 1 on the knowledge in diagnosis/symptoms of ASD comprises of 18 items to assess knowledge
of diagnosis and symptoms of ASD. These items were adapted from previous measures, namely nine
items from ASK-Q (51) and nine items from the Autism Knowledge questionnaire ASD (52).

Domain 2 revolves around ASD treatment and it includes 12 items. All these items were adapted from a
recent study (53) to measure the preschool teachers’ knowledge about ASD treatment, either medical
treatment or behavioural therapy.



Page 10/29

Domain 3 of the knowledge questionnaire includes six items to assess preschool teachers’ knowledge in
the aetiology of ASD. These items were adapted from prior measures, namely three items from ASK-Q
(54) and three other items from the Autism Knowledge questionnaire ASD (55). 

Domain 4 in the knowledge questionnaire consists of eight items on the general information about the
child and people associated with ASD. Seven items were adapted from ASK-Q (50) while one from the
Autism Knowledge questionnaire ASD (55).

Preschool Teachers’ Belief in ASD

Item selection for this section was based on previous ASD beliefs and the stigma measures targeting
teachers, preschool teachers, and parents. This questionnaire will be used to assess the preschool
teachers’ belief in ASD and the children diagnosed with it. The autism questionnaire by Harrison et al.
(2017) was used as the foundation. The last aspect of Harrison’s questionnaire revolves around stigma.
The items were rearranged in this study based on the aspects of religious belief (six items), social belief
(seven items), and personal belief (eight items). 

Domain 1 indicates religious beliefs that include religion and spiritual traditions commonly associated
with health practices observed around the world. This domain comprises �ve items to assess parents’
religious belief toward ASD, with three items were adapted from ASK-Q (Harrison et al., 2017) and three
from (50).

Domain 2 assesses social belief towards ASD. This domain comprises seven items, with �ve items
adapted from (55) and two from Harrison et al. (2017).

Domain 3 denotes personal belief, i.e. an individual’s common belief system that serves as an
explanatory model for disorders such as ASD. This domain comprises eight items of which four items
were adapted from al Sharbati (2015) and another four from ASK-Q (55).

Preschool Teachers’ Self-E�cacy of ASD 

There are two domains in this questionnaire. Items from these two domains were adapted from Drusch
(2015b) and (50). 

Domain 1 evaluates the ability of preschool teachers to express their concerns on the child’s delayed
development to their parents and to discuss referral to specialists (nine items). 

Domain 2 includes seven items that assess the ability of preschool teachers to decide whether to refer
children with ASD to intervention services. 

2.6.2. Primary outcome measure (Qualitative data)

For the qualitative data, the researcher will randomly select a few participants from both EG and CG. The
researcher will use video cases to collect the qualitative data. However, the session will not be repeated so
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the researcher will inform the preschool teachers beforehand to determine a suitable time for each
teacher. All this work will be conducted within seven days after the pre-test, post-test, and follow-up test.
Each participant will not know that they will be shown the video case. The participant can use paper and
pencil, or WhatsApp chat to answer. Before watching the video case, the researcher will brief each teacher
about her role during the video as follows:

- These are two video cases of a child. Can you watch the video and answer the questions related to each
video? 

- The videos include two children's behaviour at several locations. Just focus on his behaviour and then
answer the questions.

- You have to �nish watching the �rst video and answer the questions before moving on to the second
video.

- The videos will be less than 10 minutes. 

-There is no correct or incorrect answer as the aim is to measure the ability to observe the behaviour of
the child.

The researcher will meet the participants face-to-face to obtain their answers to the video cases
individual. For teachers who are not free, they can answer the questions by WhatsApp or email. The
qualitative method will be reported based on the Consolidated criteria for reporting qualitative studies
(COREQ) (Supplementary �le 3).

Preschool Teachers’ Identi�cation Skills 

The researcher will apply a qualitative method to assess preschool teachers’ identi�cation skills. The
skills of the preschool teachers in identifying children with ASD will be measured based on the video
cases. Open-ended questions will be asked after video-viewing. Two 5-minute videos of two children, one
with ASD and the other with ADHD, both aged 6-8 years old, will be part of the case study analysis.
Participants will watch the interaction of the ASD child in Video 1 (taken from the Centres for Disease
Control, USA) with his mother at home, during playing, and during teaching. Meanwhile, the participants
will also observe the ADHD child in Video 2 from the National Institute of Mental Health (NIMH) in various
settings including class activities, swimming, and lunch. 

The participants will then respond to four questions:

Is the child having any problems? [Yes/No]; 

 Based on what you've seen in the videos, what kind of disorder did the child have? [Open response];

What are the reasons for your answer? [Open response];

Based on what you've seen in the videos, would you recommend a referral service to the child's
parents? [Yes/No]
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Previous studies also used this technique to help participants to identify children with ASD (50) (55, 56).
These studies show that observing children’s behaviour in their natural setting is the most ecologically
valid method for assessing them (55). Therefore, it is also a good method to assess preschool teachers’
skills and ability to identify children with ASD.

2.7 Data monitoring and management

All data for the study will be collected electronically through a secure online survey platform
(https://www.google.com/intl/en-GB/forms/about/). After that, the data will be entered into the
Statistical Package of Social Sciences (SPSS 25.0 Version). Qualitative data will be collected with pen
and paper and analysed manually by the team members without using any software programme. All data
will be anonymised and stored electronically at Universiti Putra Malaysia. Data access will be password-
protected. The �nal dataset will be accessible only to the research team. 

 Ethical considerations

This study conforms to the principles of the Declaration and Research Ethics Committee at University
Putra Malaysia (UPM), with a reference number of UPM\TNCPI\RMC\JKEUPM\1.4.18.2 (JKEUPM). In
addition, informed consent will be obtained from preschool teachers before their recruitment. They will be
informed that their participation in the study is voluntary and all information will be anonymised.
Likewise, they can withdraw from this research without giving any reason anytime. Moreover, the
researcher will reassure them that all the information provided will remain private and con�dential. In
addition, the researcher will also ask the participants if they agree/do not agree for the
images/photos/video recordings/voice recordings related to their activities to be used in any form of
publication or presentation. 

Outcome measures

Relevant feasibility and acceptability criteria will be used to determine whether a formal RCT is necessary
to continue the evaluation of this intervention. The feasibility of the intervention will be assessed using a
combination of quantitative and qualitative methods. The following are the outcome measures for
determining feasibility and acceptability:

1. Rate of recruitment, including willingness to be randomly assigned.

2. Any adverse effects that occur throughout the intervention period.

3. Descriptive analysis of missing data will be used to assess the appropriateness of the data
collection measures and procedures.

4. The rates and reasons for drop-out will be tracked to establish whether the intervention is acceptable
to participants.

5. During pre-test and at Week 9, participants from the EG will be invited to a qualitative interview to
assess the acceptability of EMASD and the outcome measures. The focus group interview will be
audio-recorded and analysed. The content, organisation, format, and mode of delivery of the
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intervention will be evaluated using a topic list. quality comments from participants about their
EMASD experience should indicate whether a larger trial is feasible.

2.8. Data Analysis 

Quantitative data will be analysed using SPSS 25.0 Version. Data entry and data cleaning will be
performed. Any outliers will be identi�ed using skewness and kurtosis scores, including distribution plots.
Generally, data will be assessed to determine the extent and pattern of the missing data. Categorical
variables such as age and educational level will be described using frequencies and proportions. The pre-
test measurement for the outcomes variables (KBSE) will be outlined as mean, standard deviation, and
range. Data normality will be checked using skewness and Q-Q plot. Chi-square test will be performed to
determine the association between categorical data, for example, the comparison between groups before
implementing the intervention. In addition, General Linear Model (GLM) repeated measure will be
conducted to check for any signi�cant difference in the ASD knowledge, belief, and self–e�cacy (KBSE)
scores between study groups at different times of the study. The repeated measures will detect the
differences in the continuous data for between-group and within-group comparison. Finally, to compare
the KBSE scores within and between study groups after controlling for age, a two-way Multivariate
Analysis of Covariance (MANCOVA) will be used. Statistical signi�cance is set at p < 0.05.

 

As for qualitative data, thematic analysis (TA) will be performed. It is a qualitative data analysis method
typically used to describe a group of texts, such as interview transcripts. The researcher will study the
data carefully for common themes, i.e. subjects, concepts, and patterns of similar repeating meanings. In
this study, TA will be used to analyse the participants' responses to the open-ended questions after
watching the video case. Since TA is often subjective and relies on the researcher's judgment, it can lead
to the risk of missing certain nuances in the data. In this study, the researcher will use an inductive
approach that uses the data to determine the common themes among preschool teachers. Therefore, the
researcher must re�ect carefully on the choices and interpretations of the themes. Then, the emerged
themes will be submitted to two other authors to prevent any bias in the thematic choices.
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Discussion And Conclusion
The increasing prevalence of ASD among children warrants early detection of any aberrant development
by preschool teachers to ensure prompt referral to specialists (57, 58). On a similar note, more research is
needed to generate evidence-based guidelines to better identify children with ASD so that they can receive
the necessary intervention (59). As emphasised by Robin (2021), factors in�uencing early identi�cation of
children with ASD remain understudied in the literature, thus affecting early diagnosis of the condition. In
view of this research gap, this study focuses on the development of an educational module to assist
preschool teachers in identifying autistic children at an early stage. Such efforts will bene�t children with
ASD, preschool teachers, and parents in developing countries such as Yemen. 

Theoretically, this study aims to develop an educational module on autism spectrum disorder (EMASD)
for preschool teachers. The development of the educational module follows organised and robust steps
to ensure the validity and strength of the module. Two theories will be used, including SCT and HBM. The
SCT focuses on shaping and modifying individuals' behaviour. Thus, this study also aims to determine
the effectiveness of the SCT in training preschool teachers to identify children with ASD. However, SCT
concentrates only on the individuals' cognitive and behavioural aspects, thus neglecting the emotional
aspect. Therefore, another theory, i.e. the HBM, will also be incorporated to assess the emotional aspect.
On top of that, the module will be strengthened by the ADDIE model to achieve a higher level of
effectiveness. Therefore, this study will confer signi�cant theoretical contributions to the literature body
on teachers' training in the detection of childhood developmental disorders. More importantly, the current
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study investigates several independent variables in relation to the early detection of child disorders by
preschool teachers. The �ndings can complement previous studies that mostly lacked the actual
implementation of interventions. 

Furthermore, the current study also has practical signi�cance. Firstly, Yemen is considered one of the
most impoverished countries according to a World Bank report in 2016. Even though the prevalence of
ASD among children is estimated at a ratio of 1:50 children globally, con�rmed cases reported in the
Arabic countries remain low. In addition, there is also a scarcity of published Yemeni studies on children
with developmental disorders, as con�rmed by a review study (Hussein & Taha, 2013). Therefore, this
study will be able to generate important primary data concerning Yemeni preschool teachers’ knowledge,
beliefs, and self-e�cacy of ASD. These baseline data will also bene�t other like-minded researchers.

Secondly, by researching the issue of ASD among children, the local situation in Yemen can be compared
with global data. The �ndings will also shed light on the best ways to prevent children with ASD from
being mistakenly diagnosed with other behavioural disorders. ASD children need special care and highly
trained teachers to help educate them properly. Thus, early detection is vital to ensure prompt diagnosis
so that practical solutions can be implemented to improve the condition. 

Thirdly, preschool teachers play a fundamental role in the learning process. Thus, they are well-positioned
in the early detection of children with ASD and parental education. The study can lead to an increased
awareness of ASD among preschool schools teachers, as well as providing them with suitable training on
the detection and management of children with ASD. Increased awareness will likely improve their
knowledge, ideas, and beliefs about children with ASD, apart from enhancing their skills in identifying
these children at an early stage.

Next, we also hope to spread awareness among stressed-out parents and other community members with
misunderstanding about children with ASD. Apart from the support from public organisations, parents
with ASD children also require speci�c training on how to recognise and manage such disorders to ensure
better behavioural outcomes. Similarly, preschool teachers play a vital role in educating and motivating
the future generation, thus it is very important for them to be equipped with better health education
regarding childhood issues. In general, this research will directly bene�t preschool teach preschoolers,
families, and community members, as well as provide vital information to the researchers, policymakers,
educators, and healthcare workers to produce bene�cial interventions for ASD children in schools. 

Overall, there are several strengths to this study. Speci�cally, the RCT design is considered a gold
standard for interventional research. In addition, this study will incorporate a qualitative approach to
acquire a realistic portrayal of the ability of preschool teachers to implement the knowledge. Another
strength of this study is the translated and validated version of the questionnaires by Harrison (2017),
used to determine the knowledge and beliefs of the different aspects of ASD among teachers.
Furthermore, the educational module will be customised according to the context of this study based on
the theories of SCT, HBM, and the ADDIE model. As mentioned before, Gustafson and Branch
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(60) introduced six features within the systematic ADDIE model that can contribute to the feasibility of
this module to be used among the preschool teachers in this study.

ASD is one of the most common types of childhood disorders, thus it warrants the attention of
policymakers in the education and health sectors. An in-depth understanding of ASD can provide useful
information in the planning and development of an ASD detection policy at the organisational level. In
short, an evaluation of the ASD module, including the ideal age to commence detection is urgently
needed to reduce delayed or wrong diagnosis of ASD. 

Harms

We do not anticipate any harms to preschool teachers as a result of participating in this study
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Tables
Table 1. Components of EMASD
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Unite Objectives Sessions Activities 

1 Knowledge  Help PSTs to understand. 

The de�ance concept of ASD.

Types of ASD.

Symptoms of children with ASD.

Causes of ASD.

The Prevalence of ASD.

Early signs of ASD. 

3 Group
Working 

Videos 

Paper Sheet

Review

Work Sheet

Brainstorm-

Discussion

Home
Assignment

Activity 

Presentation

Video Case

Role Play 

2 Beliefs  Help PSTs to discuss 

Incorrect (religion–social-personal)
belief. 

Correct the beliefs. 

2

3 Identi�cation Skills  Help PSTs to be able to 

Understand their role in an early
diagnosis. 

Differences between ASD and other
disorders. 

Observe the suspected child in the
class. 

Record suspected child behaviour. 

Write a report on child behaviour. 

3

4 Self-e�cacy to identify
children with ASD 

Help PSTs to be able to 

Discuss with parents or psychologist
about their concern. 

Suggest for parents to refer a child to
a specialist. 

2

Figures
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Figure 1

Convergent Parallel Mixed Method
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Figure 2

Consolidated Standards of Reporting Trials
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