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1- Abstract


This research project takes existing knowledge from research journals, Book, Publications and the internet to create a document that is analytical in its methodology while exploring a conceptual idea.


The information is gathered together to search for any generalised links between animation and the early education of developmental skills to young people with autism. 

This information was compiled to highlight these generalised area’s along with key rationale as to why the use of animation would be the most ideal approach.

The conclusion follows that the idea is the best course of action and will be used in future to push idea’s forward in this field including the author’s own.

	
2

2- Introduction

Animation has grown in both popularity and finesse since its first debut on standard film back in 1906 with J. Stuart Blackton’s ‘Humorous Phases of Funny Faces’. From traditional formats such as 2D and hand drawn art to 3D animation such as CGI and computer animation. Whether it be Blackton or Disney it is hard to avoid the evident fact that animation is more present than ever and in more forms than it was ever assumed it would be.

With these leaps in technology paving the way for further and further innovation within animation such did it lead to it being used in a plethora of other fields as a tool in its own right beyond entertainment.   

Advertising, Creative arts, Gaming, Simulations, Medical fields, Scientific visualization, Psychological evaluation and education has all utilized the usefulness of animation as a device itself rather than the end result it was at an entertainment level. There is very little that animation cannot aid in, in some manner at least.

This newer found understanding is where the primary function of the research lies. Taking on board two of the main industries that animation is now used within, the focus of this research enters both the medical and the educational fields on it’s journey to evaluate if animation can be used in the education of individuals with autism.

Perceived links have been conceptually hinted upon in many previous research papers, Often on specific idiosyncrasies or behaviours rather than as a blanket educational aid for those traits that many if not all individuals who are autistic deal with.

The main issue’s that many individuals with autism have as a generalisation are delayed understanding of gestural, Emotional and facial que’s in early development. Alongside a general avoidance of others exhibiting behaviour involving any form exaggerated biological movement.

The advances in the understanding of the nature of autism and the improvements in animation have led to many speculations about the relationships they may have with one another, However this research takes the helm and is attempting to direct and guide a new understanding for the future of research in this field.

The importance of further understanding ways in which to develop learning and teaching procedures for use in this subject has become increasingly paramount in modern times.

Autism effects roughly 1.7 per cent of the world inhabitants at it’s very lowest ever measured estimation but the reality is much greater than that.

With further understanding of the topic comes further understanding of how many individuals it effects.

According to the online information resource (autism.co.uk, 2018) “Autism is much more common than many people think. There are around 700,000 people on the autism spectrum in the UK.” They go on to add “That’s more than 1 in 100.”

The text on their website continues with “if you include their families, Autism is a part of daily life for 2.8 million people.”

If 1 in 100 people are afflicted by this and the tools are there to potentially be utilised it makes sense to further explore this idea even if it is just merely conceptual in its lowest state.

With the increase in the understanding of autism and the level of people it effects comes the duty to pay attention to the needs they may have. After all everyone should be entitled to a base education that aids them with day to day life. 

The purpose of conducting this project is to attain a clearer understanding of whether animation has any application of this nature, either existing or potential.

Furthermore, if this could lead to the development of educational materials as a result. While still exploring the ethical and moral implications of that process.




3- methodology

The nature of this research project is to take an analytical approach to the research by breaking down aspects of existing research to discover potential undiscovered generalised links in these fields rather than the specifics that have been focused on previously.

To be more exact the intended conclusion is to highlight and propose links between the two subjects that effect the most individuals with autism overall, Rather than focusing on fringe topics that effect only the minority.

This project could be seen as conceptual as the generalised links it is setting out to highlight are purely speculation at inception. 

The main concerns that can be raised from exploring methods to use animation to adapt the behaviour and learning of individuals with autism could be a potential form of conditioning. This concern comes from using a visual aid to bring a desired end reaction out of the individuals who engage with the material.

These concerns and the analytical information acquired will be weighed against each other to assure that this is not the case if it was to encourage the use of animation.

To summarise the nature of the methodology will be briefly conceptual but majoritively analytical in nature harnessing aspects of a pre-existing research to re-enforce a conceptual idea before utilising the information to formulate a further conclusion itself.


4-  contextual review

Autism is a widely researched topic as is the developmental processes they go through. However, the autism spectrum is so broad and individuals within vary so greatly it is hard to create a set of one size fits all solutions to the subject matter in question without a large amount of generalising. Although this may be the case, this can still potentially help many people. 

According to (Ornitz et al, 1977, pg.207) “A sample of 74 young autistic children was selected and defined by direct observation of specific behaviours and clinical assessment of the presence or absence of associated pathological conditions. Retrospective developmental data on these children and 38 age matched normal children were gathered by means of a written inventory completed by the parents when the children were relatively young (mean age less than 4 years). The autistic children were reported to have had significant delays in the development of motor abilities, speech, communication, comprehension and to a lesser extent, perception during their 1st and 2nd years”.

In this case the resulting data emphasises the initial premise that individuals on the autism spectrum have a delayed learning curve when it comes to basic social skill sets and how to read the actions, reactions and emotions of others.

It also furthers the concept beyond the assumed gestural, emotional and facial que’s to also encompass motor abilities, speech and communication. This could lead to the end aim being much broader than originally assumed as these seem to be more issues which cover the majority of those with autism.

What can be taken away from this is the finding that learning is greatly delayed within the first 2 years of life, These are the most crucial years for any young child’s development regardless so it is evident than any educational aid that may help in this is ideal.

Reflecting this against this research project it supports the idea of using animation as a tool for education in this manner due to it only being a visual media that does not require motor or many other sensory responses.

Although as previously stated the broad differences between individuals of the autism spectrum do create an air of generalisation when it comes to how they develop these skills slower than others. This is because not all are slow at learning the same things. 

The focus of this project aims to tackle this by creating a method which approaches the most noted / common issues individuals on the autism spectrum experience during their early development, while still keeping it as simplistic as possible to cater to a larger audience within the target demographic.

A delayed learning curve however is an ideal focal point to highlight the beginning of where the conceptual link between animation and autism could come into play. Be that as a tool to learn via entertainment or something deeper with more insight into it.

The paper by (Ornitz et al, 1977, pg.207), However insightful it may be does approach things in a manner which this project aims to avoid. 

In their study they used 74 varying autistic children and balanced the information against that collected regarding 38 other children. This creates an imbalance in the study and also creates a worrying perspective about autism by referring to the 38 as “normal children”.

Although this research project aims to create a generalised who it does not want to generalise in this nature to create an us and them paradigm. It is a case of using this information in the right format beyond this however,

Moving on from this the link between the learning of synthetic movement patterns against the learning of biological movement patterns needs to be focused on to understand why / if computer generated movement that simulates biological movement may aid these individuals. 

According to (Blake et al, 2003, pg.151) regarding a study they carried out, “Autistic children and typically developing control children were tested on two visual tasks, one involving grouping of small line elements into a global figure and the other involving perception of human activity portrayed in point-light animations”. 

This method was used to find if there were any discrepancies in the recognition of biological movement in those who undertook the process. 

They found that “performance of the two groups was equivalent on the figure task, but autistic children were significantly impaired on the biological motion task. This latter deficit may implicate abnormalities in the brain areas mediating perception of human movement.”

Their findings seem to dictate that the notion of this was indeed true or at least more factual, however still not understanding why. They did try to hypothesise that this may be a brain abnormality issue though.

This gives insight into the physical rationale for why this slower learning pattern occurs and gives extra credibility to the notion of computerised movement 
that mimics biological movement being easier to read for autistic people than viewing regular biological movement. 

There could be many contributing factors to this with the main two usually suspected to be anxiety towards the issue at hand in individuals with autism or that they simply have no physically learnt the skills to use them with a human interaction scenario. Whereas with a computer it is easier and there isn’t any output back to the individual on a person level, Just the results of the interaction which are affected solely by their own responses. 

From analysing these two research journals it is already apparent that there is a slower process to learning the traits previously mentioned and the social and physical reasoning it stems from. However, this still leaves a large gap in knowledge regarding how and if animation can make a difference in any way to this.

This is documented in three separate research journals. The first mentions the notion of using a computer-generated framework to aid in the teaching of these skills to autistic individuals. 

In this publication (Oluwatoyin et al, 2015, pg.3069) states that “The effect of education on children with autism serves as a relative cure for their deficits. As a result of this, they require special techniques to gain their attention and interest in learning as compared to typical children”.

This brings forward the idea that not only does the physical and mental attributes determine an individual on the autism spectrum’s learning speed, but also their own investment due to a short attention span. Usually a common trait in people with autism when approached by new things. 

This attention span can be linked to many things, but the most common denominator is the anxiety caused by human driven learning environments that’s force a social environment in which they do not flourish. 

These special techniques mentioned to gain attention usually appeal to their base senses in a none social environment. For instance, Touch, taste, audio, sight and smell. These are tangible things they can use and know how to interact with very well, Whereas learning to deal with another’s actions and responses is learned behaviour which they learn at a slower rate and cant be expected to learn in an environment with skills they do not have.

The publication goes on to state that “we proposed a visual hybrid development learning system (VHLDS) framework that is based on an instructional design model, multimedia cognitive learning theory, and learning style in order to guide software developers in developing learning systems for children with autism.”

The reasoning behind this is similar to this projects conceptual aim in that the use of multimedia or electronic learning can aid the user greater than being taught by a biological figure. This could be due to the lack of social skills and comfort around other individuals compared to an inanimate machine.

A documented piece by (Heiman et al, 1995, pg.459) seems to support this projects notion that animation will feed well into the education of people on the autism spectrum by exploring the ways in which communication skills can be improved upon with individuals who are autistic by including computer instruction within.

A quote form the journal reads “it is concluded that the interaction with a motivating multimedia programme might stimulate reading and communication in children with various developmental disabilities.”

The incorporation of non-human assets in the teaching process avoids the issue of latent social skill development. In this journal it further supports the idea that a digital entity such as animation can be utilised in the process of teaching individuals on the autism spectrum.
The rationale behind doing so is to avoid the pit falls of latent social skills by bypassing the use of a human entity in the facilitating of these skills being learned.
If you remove the anxiety causing distractions, It allows for one problem to be adequately addressed without potentially simultaneously causing another in the process. Plus, it has already been seen that individuals on the autism scale already respond better to computer generated stimulus better than they do to a biological stimulus.   

Moving on from whether or not the use of digital systems or content is viable, the next hurdle is to understand why it would work.

According to a study regarding the use of animation to get a desired response from people on the autism spectrum (Golan et al, 2010, pg.269) states “The intervention group improved significantly more than the clinical control group on all task levels, performing comparably to typical controls at Time 2. We conclude that using The Transporters significantly improves emotion recognition in children with ASC.”

This study used a group of individuals on the autistic spectrum and a clinical control group to undertake tasks under their supervision. During these tasks they were shown an animated short. This animated short featured the anthropomorphising of vehicles to give them human like biological behaviour.

This relates back to the understanding that individuals with autism respond better to a computer-generated production involving movement, but also feeds into the avoidance of human interaction but not actually including animated human being. Using vehicles in this nature served a great purpose as it produced the same results in both groups for one activity but vastly improved the results in the autistic group for another activity. 

This could be because the clinical control group had no stimulus that would affect their performance however the autistic group were proven to be positively affected by the added stimulus. 

Using this in my own research can prove beneficial as weighing up the usual responses or performance of a control group of none-autistic individuals gives a bench mark to see if the autistic group are performing to a similar level or above that level.





5-  Project-specific research

For this research the early stages were to ensure that the conceptual ideas presented were at least viable to follow through with further research, to do this it was in the research’s best interests to 

The project’s base was established through a blanket survey produced online by myself on a website called survey monkey. 

The surveys use was to screen a random batch of internet user’s who directly had interactions with autistic individuals or were autistic themselves.

The questions used were simple and designed in a way to show the subtle early connections between animations and autistic learning were there.

These questions included, Does the person in question consume any 3D animated content?, Would you say on average this creates a negative or positive response? And, studies suggest that animation can lead to aiding people with autism to read facial expressions and social que’s better, do you agree or disagree?

Along with a few questions on a grading scale to gauge interaction levels of these individuals with the material.

This established as I expected that indeed there was a correlations between the interaction of individuals with autism and their reactions with animation that were apparent to themselves and to others around them.

Once the harvested data is collected and overviewed, the next step would be to create an animate short pre-production portfolio in which the assets exists to create a series of animated shorts that could be used to help teach the desired skill sets.

These documents will be used to create visual based animated shorts for individuals with autism of an age of around 1 years and upwards. The intention will be to use these to aid in the learning of the behaviours being developed.

[bookmark: _GoBack]6-  Results

The results found from this research are that individuals with autism can indeed aid from the utilisation of animation in their learning processes. However, it has also highlighted that this is true of a much earlier age than originally assumed. With the first 2 years being the most influential in their learning of gestural, emotional and facial que’s.

Exaggeration seems to lead ahead as the main reasoning for this method of learning working alongside the surprising finding that individuals with autism read computer generated biological behaviour more directly than actual biological behaviour in person.

This is believed to be because they avoid the anxiety of interaction with other humans, Which can be seen to be furthered by the notion that they respond better to anthropomorphised objects and vehicles. These non-human entities with human characteristics seem to help them to learn the behaviour without the social stigma. 

Preliminary results from the survey showed that every individual who contacted agreed that the use of animation as a tool in their lives to aid autistic people is indeed there. Everyone agreed that the use of these to learn actions, behaviours or to get a positive or negative response was a genuine thing that would indeed work.





7- Evaluation and Conclusions

As we see from the information collected and analysed throughout this research project there is no definitive answer that is going to cover everyone on the autistic spectrum adequately.

However, steps have been taken forwards towards an understanding of the generalised fields that affect them and how to treat them and when to treat them to give them the same start in life that anyone else would have.

We have concluded that the issues with early developmental skills start at an extremely young age, Sometime as young as two years old or below. From this we can see that aids are going to have to be put into place that can rely on base responses and senses due to the limited vocabulary and various other age sensitive features of a young child.

The has brought forward the conclusion that animation would be an ideal tool as it can be both visual and audio if needs be or just visual. This gives it a broader spectrum of people in may help.

We can see from studies that animation has been seen to benefit autistic audiences in terms of their productivity and response to tasks. This also covered how they responded to a vehicle being anthropomorphised to feature human emotions and mannerisms. Autistic people do not respond as well to human interaction in education as they do from a computer-generated entity. This could be due to multiple reasons but the main one that seems to appear in every study is anxiety.

The issue’s with trying to learn from a human when you are autistic is usually a latent development of social interaction skills which make it incredibly hard to interpret what the individual speaking to you is conveying in their tone, mood, hand gestures and language.

The survey published as a precursor to this research project highlighted that everyone on of the participants engaged with the aforementioned media in some way and how it positively effected them in the manner assumed, Quite often without them having any awareness of the matter to begin with before the survey was carried out. This also highlights that it could be so second nature to any individual with autism because it’s comfortable and easy to engage with that they do not even notice that they are doing so.

It is evident from the greater understanding of how autism works and how many people it effects, That there needs to be a coherent and universal starting space for the education of these skills to autistic people so they have a fair and adequate start into regular education like every other child if they want it. 

One of the most surprising findings in the research of the correlation between these two topics, Was the way in which autistic people read movement and what movements they find easier to read, understand and respond too. 

Autistic individuals were found to respond greater to the use of computer-generated biological movement than they were to a sentient being carrying out the same biological movement. Broken down this means that they can watch a computer screen mimic the exact same movements as a physical human would, but they would engage and respond with the computer screen in a more correct manner than they would the human subject.

This again is probably down to anxiety and issues caused by latent social skills development at the early stages of life.

One of the main issues flagged was keeping an autistic individuals attention for long enough to teach them something that would indeed help and alter the way in which they interact with other people. This shortened attention span is usually caused by an overload of sensory inputs. For instance, if someone is talking and moving around them, while making hand gestures and facial gestures. It can overload an autistic brain a lot quicker than it would anyone else’s. This is due to them picking up on localised sensory disruptions a lot more than most people and it can often become incredibly overwhelming.

With a computer screen placed in front of them which features an animation directed and influencing the correct responses to emotional, gestural and facial que’s it creates a safer feeling environment for the user as to avoid a screen you simply look away or if your using them remove your headphones. There is no physical being around you there to make you potential feel uncomfortable while you learn to in fact not being uncomfortable around physical beings.

In conclusion I believe that when coupled with the existing knowledge available publicly regarding the way in which autistic people develop and engage with other individuals, Animation can be used as an extremely viable tool for use in education in the early stages of there development.

This would increase their likelihood of growing up with a deeper understanding of social interaction skills and give them an ideal safety net to fall back on in which if they don’t understand the reference material on how people would expect anyone else to respond in that situation and why. 

It has proven itself in the furthered productivity and performance levels of autistic individuals before with other research projects and I believe that is it a viable and useful source for the future of this field and the individuals it focuses on. 

This research will now be used to further my own designing process for the preproduction materials in which to guide designers in creating these educational materials.
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