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Introduction 
	This action research project that is being conducted is to ascertain the level of knowledge that teachers have with respect to Autism Spectrum Disorder (ASD), and the factors that are specific in the levels of understanding, the project will take on the form of a secondary literature review of findings in this area, there is currently not much literature that shows the level of knowledge within lecturers of the post 16 sector which will be outlined within this project. Most of the current literature is based around the knowledge of teachers within the primary and secondary school sector and some post and pre- education teachers.
	The research question is ‘how much knowledge do teachers have with regards to ASD, how and why is the knowledge at different levels?’. There are higher levels of students each year applying for colleges and universities who are neurodivergent, as of 2020-2021 academic year there was 16,685 students with a diagnosis of ASD this does not include the students that have not informed the university of a diagnosis, Vincent and Ralston (2023) of which only 21% will complete their studies that leaves a substantial amount of students that will remove themselves from higher education.
	The idea of this action research project is to shed light on the short comings of schools colleges and universities teachers and lecturers to adapt to the changing needs of student population as it pertains to ASD students, there are some cases in which there is adequate training provided for staff to optimally adapt their teaching strategies to account for students with ASD, this will be discussed and outlined during this research report.
	Collecting data from 6 different research reports 2 from low knowledge 2 from medium knowledge and 2 from high knowledge that were collected from a meta-analysis conducted by Gomez-Mari et al (2021) who conducted their systematic review on teachers knowledge of ASD, looking at the amount of participates, age, gender as variables to see whether age and gender play parts in the knowledge that staff have. It is important first to look at what ASD is and the traits that it comes with and the current literature. 

Literature review 
	ASD is known as a neurodevelopmental disorder identified by traits such as sensory sensitivities, repetitive and stereotyped interests, communication, and social deficiency APA (2013). Looking at ASD from the perspective of post 16 education and early adults, The National Health Service (NHS) (2022) stated that the characteristics of ASD in young adults and adults displays itself as the necessity for routines, difficulty in expressing themselves and lack of empathy to name a few. ASD is considered a spectrum which constitutes 3 levels, Williams (2021), showing level 1 as having higher amounts of stress in uncomfortable situations, being rigid in their approach to their behaviour, elevated amounts of stress and anxiety, fixation on specific things with the inability to let go, people with level 1 require the least amount of support.
	Level 2 ASD is shown but not limited to atypical behaviour, behaviour that is not considered normal by societies standard, considerable higher levels of stress and anxiety, with the inability to recognise facial expressions and emotions of other people, people with this level of ASD are considered to need vastly more support in their day to day lives. Level 3 is considered to be the highest form which in people constitutes being non-verbal and can only use gestures as a form of communication, extreme distressed when faced with a change in routine and are very solitary, not liking the company of others, other than the people that they are used to in their daily lives. 
	Autistic students are at a disadvantage in college and university settings due to the academic and social challenges, Gelbar et al (2014). This can show itself in the classroom as being unable to understand ambiguous ideas, express themselves through written work, poor time management and procrastination, obsessing over single ideas, details and heightened exam anxiety and stress, Shmulsky et al (2017). Boularian et al (2019) stated that 44% of students with ASD have suitable or above average cognitive ability. It was inferred by Roux et al (2015) that adults with ASD where 60% more likely to have additional physical or mental health diagnosis. 
	Children and adults with ASD are stated to likely have epilepsy, sleep disorders and issues with food which affects their physical ability, Hollocks et al (2019) who also stated that adults where at higher risk of developing attention deficit hyperactivity disorder (ADHD), bipolar disorder, anxiety and depression, for students in large classrooms this can be debilitating and can make attending lectures very difficult.
	Literature reviews have been conducted looking at independence in students with ASD, Aljadeff-Abergail et al (2015) inferred that if students had greater levels of independence then where more successful in post-secondary education and further, what was stated in their research is that self-management strategies such as self-monitoring, goal setting, self-evaluation, self-reinforcement and self-initiation play an important role in emproving students with ASD chances of success, Cooper et al (2019), the National Autism Centre (2015), looked at self-management interventions which they stated helped students mange their own academic life reducing the need for continuous assistance and making them more independent. 
	Teaching and learning strategies play an important part in how students learn currently faculty are taught understanding of ASD rather than how to implement teaching and learning strategies, Schreffler et al (2019) their study was conducted looking at universal design for learning (UDL) for teaching in post 16 education, which they stated took away the idea that one size fits all, they used 72 graduate and undergraduate students who adopted the UDL strategies for learning, what they found was that when putting the UDL into their lesson plan made the lectures more assessable to all whether they had a recognised disability or not and improved wellbeing and inclusivity of the students, they did state that this is not widely used in post 16 education currently and would benefit from further research and investigation.
	Technology currently plays an ever-growing part in teaching since the 2019 covid pandemic, Salahat and Zhararudin (2023), their study looking at the effects of assistive technology on language and behaviour for students with ASD, according to individuals with disabilities act (1997), assistive technology is 
‘any piece of equipment or product system that is utilised to augment, maintain or improve the functional capacities of individuals with disabilities’.
	They stated there where 3 degrees of assistive technology low, medium and high for the purpose of their study they looked at the high degree of assistive technology, what they found from the study which was in line with the results of previous studies is that the use of technology such as laptops, iPad and phones the performance in grades of university students where improved, they also showed that there was a lack of knowledge of ASD to be able to implemented technology that aids in the improvement of learning outcomes into teaching practices.
	    Waisman et al (2023) conducted a study of a training program given to faculty that was designed by students with ASD, what they found in their research was that often training programs where expensive and not given out to all colleges and universities, they also state that teachers on occasion are unwilling to effectively support students if they do not have an official diagnosis, other barriers stated was that the student services involved in the distribution of appropriate help are under funded making a lack of communication between them and teaching staff. The results of their study where interesting they conducted training programs as an online option, what they found was that staff that engaged with the training were still benefitting from it a month after it was done, they advised that training of this kind should be an ongoing process to keep up to date with appropriate teaching methods and learning methods. 
	

Methodology 
Participants 
Participants were collected from six different research studies on ‘lecturers’ knowledge of autism’. They were gathered from 3 separate knowledge areas, low, medium, and high, as part of a wider study, low = N=344, medium= N=973, high= N=318, the participants where in varying degrees of teaching from pre-teaching to teaching professionals to give a wider range of understanding. 
Research and data.
	The research journals used for the low knowledge, Vincent and Ralston (2020), which is a study based on the knowledge of ASD of trainee teachers, the data was collected using two questionnaire measures the Autism Knowledge Survey (AKS), Stone (1987) which is a questionnaire based on ASD facts the questionnaire has been revised a number of times to keep up with the growing understanding of ASD, they coupled this with the Self-assessment knowledge of autism questionnaire (SAK) and the ASS questionnaire.
[bookmark: _Hlk161127110] 	Zeedyk et al (2018), the study is of faculty knowledge of university students with ASD, this took the form of interviews of faculty members as to their level of knowledge of ASD the questions where worded in such a way that they covered a number of elements such as their personal knowledge and their knowledge of student services that where available to students. 
Medium knowledge, Bjornsson et al (2018), a primary school teacher views and knowledge of ASD. They used a questionnaire format they devised themselves which had demographic information, questions relating to ASD rated as true or false, and questions relating to the opinion of how students with ASD are educated. Cronbach’s alpha = .748.
Ballantyne et al (2019), this a comparison study of faculty knowledge of ASD between the United Kingdom and China. The independent variables where the country they taught at, the dependant variables where teaching experience and results from the Knowledge about Childhood Autism among Health Workers (KCAHW) questionnaire Bakare et al (2008) Cronbach’s alpha = .97.
high knowledge, Young et al (2017), this is a study of post-primary school teachers’ knowledge and understanding. Who used Cornelius scale that was adapted to suit their study, they devised 34 item questionnaire which consisted of 19 general information questions 9 relating to interventions and 6 where diagnostics, the demographic information other than gender where removed.
Corona et al (2016), impact of prior knowledge and training of schoolteachers. They used the Autism Knowledge Questionnaire Cronbach alpha .532 and the Autism Self-efficacy Scale for Teachers (ASSET), Ruble et al (2013) 30-item questionnaire, which was conducted at 2 separate time intervals time 1 and time 2, it covers the teacher’s beliefs of teaching students with ASD effectively. 
	Data was taken from different aspects of each research study to give a greater understanding of the knowledge, what the knowledge means to faculty. Demographics will be taken from the outlined studies this will take the form of Sex, Male or Female, data will then be gathered from the results of the specific studies and the reasons looked at and discussed as to the reasons for the knowledge differences.	





Analysis of secondary data (1000)
	Data was taken from each of the studies that answer the question for this action research project, only the data that is relevant to this study will be shown, this will take the form of tables and analysed data.
The data from Vincent and Ralston (2019):
The overall knowledge of ASD was:
	Male 
	46

	Female 
	266

	Self-assessed knowledge (SAK)
	M=38 (SD 19.8)

	Autism awareness survey (ASS)
	M=43 (SD 4.6)



The results from the comparison between SAK and ASS r(310) = 0.8, p =.13 showed a non-significant correlation meaning that their perceived knowledge and actual knowledge where significantly different, it is important to note that there was a significant result in the difference between males and females with females scoring 1.5 (p = .045) greater than that of the males on the ASS questionnaire, this results however doesn’t take into the consideration the amount of participants in each gender, kuminzki et al (2019) seemed to mirror these findings in that females had greater knowledge and understanding of ASD.  

The data collected from Zeedyk (2018):
	Two studies conducted, study 1 which participants were asked to participate in semi structured interviews n=18 faculty and n=13 students with ASD, the interviews were broken up into sub-frames but for the purpose of this research only the knowledge question responses are analysed, the results of the interviews showed that the most commonly discussed topics where ‘things professors know or need to know’ 29.9%, ‘interactions with or about students services’ 12.1% and autism is a ‘invisible disability’ 11.8%, this shows that a high percentage of both students and faculty were interested in how much knowledge they had about ASD.
	Study 2 participants n=132 of which there was a 50-50 ratio of males and females, it took the form of a questionnaire which was a direct reflection of the discussions of study 1, 45% of participants stated that they advised students of student services available in their course content, with 60% stating that they didn’t make students aware during lectures, 8% and yes and 7% answered no when asked if they doubted a persons ASD diagnosis, and 88% agreed they would do training if offered with 12% saying no. 

Data collected from Bjornsson et al (2018):
	Participants n=863, the specific data that was extracted from this study was teachers’ knowledge of ASD, the other data pertaining to special education teachers was removed to keep the research about mainstream schools colleges and universities. The questionnaires showed that 78% of teachers answered questions correctly, interestingly there was a statistically significant difference between teachers that had no experience with ASD and those that did t(841) = 3.979, p <.01, this was the same for the teachers that had initial training and those that hadn’t, t(857) = -7.448, p <.01.

Data collected from Ballantyne et al (2019):
	Participants n=110, independent t test was conducted to investigate whether there was a difference in ASD knowledge between teachers that didn’t have experience with ASD and those that did t(108) = 6.99, p <.001 showing a significant difference between the 2 groups with the teachers having experience showing more knowledge M=14.12, SD = 3.19 compared to M=9.78, SD = 3.34. it was important to look at the cultural difference of this study also which was correlated with knowledge what they found through a t test was that teachers in the uk had more knowledge of ASD than teachers in china, M=13.75, SD = 3.42 and M=10.47 SD = 3.69, t(108) = 4.79, p <.001. reasons for this cultural difference will be outlined in the discussion.

Data collected from Young et al (2017)  
	Final participants who conducted the questionnaire fully N= 126. Data was categorised into 3 knowledge bases, General information by which participants scored 75.94% of which 23.55% where uncertain and 24.06% incorrect, Interventions, 72.44% correct with 26.42% uncertain and 27.56% incorrect and diagnostics, 54.25% correct, 23.09% and 45.75% incorrect. Also taken from the study was the data for continued professional development (CPD), the break down showed statistically significant result in the responses from uncertain to very certain in participants that had and hadn’t done CPD through t test, uncertain responses  t(124) = -2.14, p =.029 showing a significant effect, this was also the case for the ‘relatively certain’, t(124) = 2.12, p =.035 and the ‘very certain’, interestingly produced a non-significant result, t(124) = .562, p = .58. There was a non-significant result between males and females, t(124) =-1.85, p =.07.

Data collected from Corona et al (2016):
	Looked at the self-efficacy of teachers that work with students with ASD what they showed was that there were large correlations between those that were trained in ASD and Positive behaviour support (PBS), r(80) = .584, p = <.001, correlation between knowledge and training, r(80) = .502, p = <.001, notable there was only a limited correlation in PBS and knowledge of ASD, r(80) = .379, p = <.001. all variables were also analysed together, ASD knowledge, training in PBS and ASD, experience with ASD, to ascertain self-efficacy, it showed that training was the best predictor of self-efficacy, t = 3.992, p = <.001. this was in line with the other studies that considered training in knowledge, this was shown in the second part of the study showing that the results of the questionnaire where higher after training in ASD was conducted t = 4.01, p <.001 against those with training and those without.

Discussion (1000)
	The plans for this study where originally meant to take the form of a research report  but due to the inability to gain ethical approval this no longer was an option, which made this action research project into an analysis and breakdown of secondary data, the research that was chosen for this was chosen to give a wide spread understanding of the knowledge and possible reasons that effect the knowledge in the hope that it broadens understanding. The studies covered from primary school to university as ASD is diagnosed from as young as 5 and into their 50s, O’Nions et al (2023) who through their study showed a under-diagnosis of adults with autism. 
	There were a number of interesting and key findings in the chosen research studies. Studies from the low knowledge category (Vincent and Ralston (2020), Zeedyk et al (2018), seemed to show that there was lower knowledge of ASD if faculty didn’t have any prior connections with people with autism, it was also described that some lecturers had little understanding of how they are effected within the classroom environment which leads to an inability to work in teaching and learning strategies that will accommodate additional needs, the faculty in this study where professor level or above and trainee teachers which showed that the trainee teachers had a better understanding of the need for inclusivity in the classroom and showing positive growth in the area.
	The studies in the medium knowledge category (Bjornsson et al 2018, Ballentyne et al 2019) these studies mirror the findings of the low knowledge mentioned studies in that teachers that had previous experience with students or people with ASD, it was interesting and noteworthy to mention the different knowledge between the cultures in the Ballantyne et al (2018) with the teachers in the UK having greater knowledge than that of the Chinese counter parts, it was inferred that in China students with disabilities are for the most part educated at home with their primary caregiver, it would be interesting to further look into the cultural differences and attitudes towards ASD to get a better understanding and improvement in teachers knowledge on a global scale.
	The studies in the high knowledge category (Young et al 2017, Corona et al 2016) found that both male and female teachers only felt partially confident in their ability to teach students with ASD commenting that the vast majority of the teachers hadn’t done any ASD specific training to gain a more solid base of knowledge that will aid teaching and inclusion of students with ASD this was apparent over both studies, this is common and has been brought to attention in other studies like that of alexander et al (2015) who also showed a lack of training amongst teachers. 
All the above studies have a consistent theme in common and that is that their perceived knowledge and knowledge that was shown within the questionnaires that where produced are different, there is questions that could be asked moving forward as to the appropriate of these measures of analysing knowledge of ASD, it seems having read countless research reports that having a near rudimentary understanding of ASD which doesn’t always show the ability to incorporate this into teaching. There seems to be an abundant amount of research into understanding ASD but very little on the teaching strategies that can be used within the classroom, universities push the narrative of inclusivity for neurodiversity but the training for this is left to the faculties themselves to adopt yet it would be more beneficial moving forward if this was made a part of trainee teachers training.
There are some limitations to the studies that were chosen, two of the studies used questionnaires that had been designed by themselves, there is also a call to the idea that questionnaires with yes/no or agree or disagrees validity as there is only a 50/50 chance that they will get the answer incorrect which doesn’t take into the account the complexity of ASD, studies like these seem to only hint at knowledge that is from a medical stand point and participants own knowledge the studies however don’t look at the best practices and ways in which teaching can be delivered to students with ASD. 
It might be beneficial due to the co-morbidity with other neurodivergent disorders to adapt training courses, as outlined in the introduction ASD comes with other impairments, so looking at ASD as a main function would possible not address the other impairments that are present as this can differ from student to student. As outlined, there are some students that do not want to or partially divulge their ASD diagnosis so would be ideal for teachers to adopt a wider range of teaching strategies that are relevant to not such ASD but neurodivergent students as a whole, training programs should be adapted to this fact which will give teachers the best chance to give all students the opportunity to reach their full potential.
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