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EDITORIAL
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and applications in the field Science and Engineering. However, this conference will also
provide a forum for dissemination of knowledge on both theoretical and applied research on
the above said area with an ultimate aim to bridge the gap between these coherent disciplines
of knowledge. Thus the forum accelerates the trend of development of technology for next
generation. Our goal is to make the Conference proceedings useful and interesting to
audiences involved in research in these areas, as well as to those involved in design,

implementation and operation, to achieve the goal.

I once again give thanks to the Institute of Research and Journals & World Research
Society for organizing this event in Soweto, South Africa. I am sure the contributions by the
authors shall add value to the research community. I also thank all the International Advisory

members and Reviewers for making this event a Successful one.

Editor-In-Chief

Dr. P. Suresh
M.E, Ph.D. Professor and Controller of Examinations,
Karpagam College of Engineering.,
Coimbatore, India.
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RETINAL IMAGE SYNTHESIS FOR DIABETIC RETINOPATHY
ASSESSMENT USING DCGAN AND VAE MODELS
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Abstract - Amongst the most significant considerations in classification of the image is the data amounts particularly in the
medical images. Although the main challenge in the healthcare sector is ‘attaining the datasets. In this, we display the images
of the synthesized retinal fundus by preparing a VAE i.e., Variational Autoencoder & another model known as the DCGAN,
adversative model on almost 3662 images of retina which have been captured from a dataset known as the APTOS- Blindness
dataset. The finding of this method is in creating the images of retina without the usage of vessel segmentation that is
previously used. This enables the system to become independent. The models which are acquired are the synthesizers of the
image that are proficient in producing resized images of retina of any amount from a basic regular distribution. Moreover, a lot
of images than this have been utilized for the purpose of training than any other task in literature. The assessment or appraisal
of a synthetic image is done by giving an output to a CNN model & the average squared error was counted between the average
2-Dimensional hologram of images that were real and synthetic as well. Later, by analyzing the latent space and average loss of
the images. The achieved outcomes out of the analysis inferred that the general images have less extent of loss in DCGAN as
opposed to Variational Auto Encoders.

Keywords - Diabetic Retinopathy, Data Augmentation, Generative Adversarial Network, DCGAN, Variational Auto Encoder.

I. INTRODUCTION multifarious images of DR with various grading levels
and utilize these generated images to aid in the training
Diabetic retinopathy (DR) is a very common  of agrading model.
disease-is responsible for the loss of vision among
diabetic people. ophthalmologists or eye specialists ~ A. (GANs) known as Generative Adverbial
usually detect, & check DR severity based on humber Networks.
of similar lesions and types. In accordance with the In this deep learning process 2 neural networks are
international convention, the intensity of Diabetic  utilized. The first is the generator network and the
Retinopathy can be classified in 5 levels: normal, second is discriminator network. Each one of them is a
mild, moderate, severe non-proliferative DR (NPDR) deep neural network. Basically, in the Generator
and PDR. The lesions comprise of exudates, soft network, an arbitrary noise is taken as an input to
exudates, haemorrhages, microaneurysms, laser  create data that are considered as samples as
marks, proliferate membranes, etc. It is very laborious practicable as possible to an original dataset & also a
& uneasy for even for the eye specialists to detect DR, discriminator network that differentiates between the
so automated DR grading models have started to be  actual or original data and the generated data as
considered over the past few years. Numerous past  depicted in figure 1.
works, choose deep models to carry out DR grading
and acquire significant advancement over other EE—
techniques. Training an efficient deep CNN model (—‘j
generally needs a huge amount of varied and balanced
data. Despite that, the data distribution of DR over
various grades are immensely disbalanced as aberrant
images of fundus only make up a little portion. For
instance, in the biggest public DR dataset, EyePACS ,
images of the levels of DR 3 and 4 are 2.35% and

2.16% of the whole, individually, while regular AN [9] are basically structures that are prepared to
images of level 0 are 73.67%. Accepting such  geyelop realistic designs or actual objects that are hard
disbalanced data will make the model less responsive 14 giscern from the existing real and actual objects i.e.
to various samples with greater severity levels of the G aANs take the training data distribution and create
DR and will result in overfitting. No wonder that basic examples that are new from the very same distribution.

techniques of data augmentation [11] like flipping & e GANS are multipurpose models that comprises of
random cropping & rotation can alleviate the issue, the 2 different neural network models: a generator and a

poor variety of the samples from those levels are still discriminator. The main objective of the generator

responsible for restricting the performance of model.  petwork is to create reasonable fake examples. On the
Therefore, in this research paper, we suggestan image  ¢onrary, the objective of the discriminator network is

generation DCGAN model which creates more 5 make a distinction between the real example created

sample i Foke 8
i a

sample
General tor| ~Generated Data | -

Fig 1: Architecture of GAN
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by the training data & the fake one which is produced
from the generator network. Instinctively, a person can
see a ‘generator network’ as forger which falsifies
examples to make it look as actual or realistic as
possible & the discriminator network as an examiner
which tries to distinguish the real and the fake one.
During the training, the generator network gets
ameliorated at creating artificial examples. In the
similar manner, the discriminator network prepared to
become an improved investigator or examiner which
appropriately distinguishes between the real and the
fake samples i.e., it acquires to model the likeliness of
an example and identifies it as fake or real. The
likeliness or the chances of the model of being real or
forged from the discriminator is the one that aids the
generator network to create improved samples over
the course of time. The balance of the game is where
the production of realistic samples that are fake by the
help of generator which look identical to the actual
samples acquired from the training data. At the same
time, the discriminator is left speculating at a fifty
percent of the likeliness or the probability that discerns
whether the example is fake or real.

I1. RELATED WORK

The method or procedure of a deep convolutional
denoising autoencoder is founded on the complete
changing multi-norm loss function. the minimization
feature along with the batch normalization methods
have been presented to restore the fundus. It is applied
for the restoration of the fundus and to low down the
level of noise. On the top of that, the network speed is
basically fast for the loud images aa opposed to few
other models. It is basically done by fine adjustment of
the tunes of the network which requires the dropout
tools.

A DR produced generative adversarial network
(DR-GAN) [1] to create fundus images that have a
high definition can be changed with lesion information
and arbitrary grading. The conditioning of Retina
generator takes place on the lesion and constructional
masks. Moreover, as vectors that are adaptive grading
which are modelled from the latent grading spaces that
can be used to manage the created grading intensity.

The efficacy of the multitask learning which is related
to the problems associated with regression. In
materials science, the conducted experiments take
place on one ionic conductivity dataset and 7
benchmark datasets. The inference of the experiments
that have been conducted indicate that an
improvement of performance in generalization of
differently variable linear regression examples which
take place in the multi-task learning.

With the usage of DCGAN [2], development of retinal
images take place which no longer require the
procedure of vessel segmentation. Thus, the new

procedure makes it totally unreliable. The models or
the examples that have been acquired have the
potential of synthesizing trimmed retinal images of
any amount from a regular normal distribution.
Moreover, many images were utilized in the process of
training than any other persisting model.
Another method in the synthesis of retinal image used
as a system trained on the vessel networks & their
equivalent images of retinal fundus. To put in another
way, a transformation has been learnt between the
retinal fundus and the vessel trees. The prominent
drawback of their approach is the reliability of an
autonomous algorithm to separate the vessels.

On the foundation of Transfer learning on AlexNet &
GoogLeNet models, this methodology is being used an
image of DR classification model [6] was explained.
The usage of this model is for grading the DR level.
Moreover, the EyePacs dataset is utilis ed to get a
training set which comprises of images that are 35,126
in number & also the test set 53,576. We observe
increased percentage by 90 in the achievement of
sensitivity and specificity by the suggested DR
interpretable classifier & enables it to identify more
intense Diabetic Retinopathy cases. This disease
seems to be a continuous disease that needs immediate
detection as it is significant to stop the growth of this
disease.

Likewise, a regular screening is important in the
protection of the eyes of the patient. Thus, the
generation of proficient & dependable structure of
computer assisted diagnosis of DR as CAD system.
The diagnosis of DR detected by the identification of
unusual structures in the fundus especially Exudates,
Haemorrhages, bright and dark lesions, cotton wool
spots, Microaneurysms. Therefore, it is essential to do
the segmentation of these parts or elements in a very
accurate manner to have a better identification,
detection, and localization. The significant methods
[12] that are used for detecting the major clinical
elements of the DR are ‘supervised and unsupervised
learning techniques. Disease offering automated
screening based on the images of retina.

111. PROPOSED VAE AND DCGAN METHODS
A. Variational Auto Encoders:

1.1. It comprises of 2 neural networks: the first is the
encoder also known as the approximate inference
network which is responsible for mapping a training
sample to a latent or a hidden space & the decoder
network which plans or maps from the latent space to
an artificial sample. In this task, the latent space is
centred isotropic multivariate Gaussian & the encoder
& decoder which are completely linked or associated
neural networks which consist of an individual hidden
layer. Moreover, in the phase of learning also called
Training phase, the encoder acquires the latent

Proceedings of WRS International Conference, Soweto, South Africa, 25" — 26" September, 2021
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variables z from the input data & the decoder extracts
those sorts of variables to produce a sample. After that,
during the phase of generation, VAE pulls samples
from the latent space that rush through the decoder to
ultimately acquire an artificial sample, also known as
the synthetic sample. The framework of VAE can be
depicted from the Figure 2(a)

Hidden

Hidden

Decoder

Encoder

Fig.2. Architecture of Variational Auto Encoder

B. Deep Convolutional Generative Adversarial
Networks:

GAN’s or GAN are the deep neural net framework
which is composed of the two nets. One is known as
the generator and the other (the adversary) is known as
the discriminator. A grade of CNN also known as the
Deep Convolutional Generative Adversarial Networks
(DCGAN) that are supported on a particular strategy.
The main advancement on the very first GAN is this
framework which produces improved or enhanced
quality images & more stability during the stage of
training. Following the instructions to create the
generator & the discriminator as explained in the
research paper by Radford et al., we applied & trained
them on the retinal images that have been cropped
with the usage of the generator cost functions & the
original discriminator. On the similar lines, as in the
VAE technique, artificial image generation with the
usage of DCGAN [10] majorly comprises of the 2
phases: One is the learning phase and another one as
the generation phase. In the first phase, the generator
basically pulls out the examples from an N-dimension
regular distribution that rush through the generator to
acquire an artificial sample & the discriminator effort
to make a distinction between the images taken from
the generator & the training set images. We can also
look at the picture of DGCAN framework or

architecture in the Flgure 4(b)

ENCODER  Latent layer DECOOER Synthetic images

Fig.3. a) Schema of VAE architecture

Real images

Real Images
ccccc

A
3 conv 4 f'
q.

Discriminator

Predicted |
Labels |

Generator

c@-llhll

Latent Variables

Synthetic Images

onv 1_con;

Fig.3b) Schema of DCGAN architecture

The framework has a few developments on the current
GAN’s. One of the changes are the substitution of all
the pooling layers along with the strides convolutions
in the fractional strides convolutional in the engine ,
the usage of Batch normalization in each one of the
generator & the discriminator, the complete
substitution of completely associated or linked hidden
layers with the mean pooling in the end, the usage of
LeakyReL U stimulation in the engine or the generator
for all of the complete layers excluding the output &
the usage for output & use of LeakyRelL U stimulation
pf every layer in the discriminator. No wonder that the
research works have successfully been enhanced in the
adversarial models, but the major demanding task is
basically the model training. To attain the solution of
this issue, we have tracked the suggestion advised in
[2] to acquire stability while training tge DCGAN.
Suggestions for example the normalizing the input
images between -1 & -1, ADAM optimizer used for
the engine or the generator with the utilization of a
Gaussian distribution for the mini batches which
consists of original images that have been utilized for
the training of the models and also the latent space.

IV. RESULTS AND DISCUSSIONS

A. DATASET:

An amount of 3662 images from the APTOS
Blindness. The testing images almost 1928 in number
and the Train images almost 3662 in number have
been utilised for the training of the models utilized in
this work. The complete dataset comprises of almost
18590 fundus images which are separated into almost
3662 training, 1928 validation & testing image which
are almost 13000 in number by the arrangers of
Kaggle competition.

In this task, all of the complete experiments have been
conducted, a deep learning library consisting of an
open-source NVIDIA Titan Xp GPU & Keras were
uitlized.

B. Loss Functions [9]:

As we are aware that in the normal GAN, the model of
DCGAN imitates a sort of a competition in which the
Generator tries to create original or natural images
developed by the generator. Increasing the
misclassification error of the discriminator while
developing more real like images & attempting to trick
the discriminator is one of the major objectives of the
DCGAN model. This is also known as a 2-players
minimax game and can be explained here-

Ex[log(D(x) 1+ Ez[log(1 = D(G(2)))]

Where Ex refers to the expected value over all actual
data instances, D{x) which is basically the
discriminator’s estimate of the possibility that the
actual data instance x is real, G(z) also known as the
generator’s output when an actual noise has been

Proceedings of WRS International Conference, Soweto, South Africa, 25" — 26" September, 2021
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given z, D(G(z)) is the discriminator’s evaluation of
the possibility that a take instance is genuine. The
expected value (Ez) over all the arbitrary inputs to a
generator.

Thus, the arrangement is basically qualified to
minimize log (1 — D(G(z))) & maximize log(D(x).
Now, basically the training of the VAE & DCGAN
architectures on the re-scaled & the pre-processed
images of retina from the APTOS Blindness dataset
with no usage of any data augmentation. For every
image size, testing of a scope of N-dimensional latent
spaces from almost 32 To 100 latent variables. Every
latent variable. Every latent space was examined to
control all the systems that don’t remember the
training database & meanwhile it produces reasonable
images of the retina. To do this, Estimation of
intermediate latent representation points is done. To
train the model of VAE, we conducted a lot of tests &
concluded that greater results have been acquires
when we utilized a 512-dimension latent space & also
1008 * 1008 spatial resolution. With a little batch size
of 64, and running for almost fifty epochs, we acquired
the artificial images as depicted in the Figure 4.

epoch: 49, step: 40

.312881
. 305153
29777
.29015
.282524
.274902

Epoch:

step:

Fig.4b)

Figdo)

Fig. 4d)
Fig.4. Samples of images produced using the VAE architecture:
a). Produced images for each epoch with mean and loss. b) & c).

plotting the sample and predicted images. d) plotting the
generated images in a grid.

Fig.5: Examples of synthetic images generated by the DCGAN
architecture

Even though the texture of the synthetic images
acquired from VAE is like the realistic images, they
are hazy, high loss and don’t consist of the expected
properties in a fundus image. With the reference to the
DCGAN architecture, we have been able to find that
realistic images were obtained when using an image
size of 128x128 pixels, a small batch size of 64 and 32
epochs. Examples of them are shown in Fig. 5.

The major merit of using this architecture is basically
the sharpness of these synthetic images that those
which have been created using the VAE technique.
For Confirming the discriminator images and the
generator, we can count the loss for both. VAE has
suffered more loss as compared to the DCGAN.
Therefore, the estimation or the evaluation of the
images solely created by the DCGAN was continued.
The acquired results are expressed in the Table-1 &
the figure as well.

S. | Epoch Discriminator Generator
No Loss Loss
1 1 3.09 0.58
2 5 0.80 0.81
3 10 0.74 0.75
4 15 0.728 0.726
5 20 0.72 0.77
6 25 0.70 0.71
7 30 0.68 0.77
8 32 0.68 0.77
Table. I Discriminator and generator loss of DCGAN at random
epochs
Epoch 1/150
Duration: 134.21871
D Loss: 3.09190
G Loss: ©.58051
Losses
Discriminator
8 Generator
6
4
2
0
0 10 20 20 P 50
Epoch 5/150
Duration: 100.28214
D Loss: 0.80819
G Loss: 0.81771
Losses
Discriminator
8 Generator
6
4
2 | “Lr‘
N “L""M-‘l(",).), WAV PNETR BTN
0

0 50 100 150 200 250
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Epoch 1@/150
Duration: 100.52345
D Loss: ©.74571
G Loss: ©.75054
Losses

0

Discriminator
Generator

] 100 200 300
Epoch 15/150
Duration: 100.61579
D Loss: 0.72872
G Loss: 0.72687
Losses

400 500

0

Discriminator
Generator

0 200 400
Epoch 20/158
Duration: 10@.44941
D Loss: 0.72267
G Loss: 0.77153
Losses

600 800

o

Discriminator
Generator

0 00 400 600
Epoch 25/15@
Duration: 100.29597
D Loss: ©.70593
G Loss: ©.77279

Losses

800 1000

0

Discriminator
Generator

0 200 400 600 800
Epoch 32/15@
Duration: 100.570@5
D Loss: ©.68968
G Loss: 0.7784@

Losses

1000 1200 1400

Discriminator
Generator

0 250 500 750 1000

1250 1500 1750

Epoch 3@/15@
Duration: 1©0.40553
D Loss: ©.68087

G Loss: ©.77577

Losses
Discriminator
8 Generator
6
4
2
0
o 250 500 750 1000 1250 1500 1750

Fig.6. losses of discriminator and generator for random epochs
represented in Table I.

C. Observations

Tabulated the Discriminator and Generator losses of
random epochs. For the discriminator, true sample
label is marked as 1, and generator sample label is
marked as 0, nevertheless of the quality of the image
sample generated. So, D(x) should near to 1 and
D(G(z) should near to 0. In our experiment we save
just the images that D{G(z)>=0.76 which is close to 1.

V. CONCLUSIONS

In this paper, the 2 generative suggested models which
are founded based on VAE & DCGAN framework
have been trained on the retinal images that have been
resized using the APTOS Blindness 2019 dataset. On
the contrary, based on vessel masks, the previous
methods have been utilized for the training of the
system, the suggested models shown here need not
have the vessel masks to create the images. Moreover,
with the usage of DCGAN, credible as well as cropped
images of retina with no loss were produced &
estimated by the medical experts. Inferences after
assessing have evidently shown that this system is an
acceptable solution and right approach towards a
model which is proficient in creating labelled images
of the retina.
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LITERATURE REVIEW ON THE EFFECTIVENESS OF DRAMA
THERAPY ON CHILDREN WITH AUTISM SPECTRUM DISORDER
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Abstract - Using theatre to treat children with autism spectrum disorder is a fairly recent concept, hence the lack of
prevalent application to actual therapy. To examine and identify limitations of present research, this study analyzes studies
related to the effect of exposure to theatre on the social skills of children with autism spectrum disorder. Fifteen studies
published between 2010 to now were chosen and categorized by type of study (qualitative, quantitative, mixed). The sample,
researchers, methodology as well as result analysis were also considered. All studies supported the positive influence of
theatre on the social communication of children with autism, especially students with high-functioning autism. Further
studies with longer, more intensive theatre intervention must be conducted to properly understand the details of the influence
of theatre on children with autism spectrum disorder and utilize it effectively to enhance their social functioning.

Keywords - Theatre, Drama, Drama Therapy, Autism, Social functioning, Social communication.

I. INTRODUCTION

According to the academic circle and the Center for
Disease Control (CDC), the prevalence rate of
Autism Spectrum Disorder (ASD) has gradually
climbed from 4 in 10,000 people to, recently, 1 in 110
people (Yang &Shin, 2016). This can be seen as the
result of the expansion of the diagnostic criteria and
the implementation of more objective diagnosis
standards in “DSM-IV” and “DSM-V” by the
American Psychiatric Association (APA). “DSM-V”
provides five diagnostic criteria for ASD.

Theatre has been used to treat the mentally ill for a
long time. Its ability to encourage interactions and
allow participants to share different emotions has
drawn attention as an effective treatment for
improving social functioning in children with autism
in recent decades (Wheater, 2013). Many studies on
the effect of theatre are in progress, but most focus on
children with high-functioning autism as the research
subjects and the majority are descriptive studies
based on the observations of instructors that
participated in the study. Most researchers are also
experts in the fields of theatre and psychology,
leading to a lack of clear results on changes in the
participants’ pragmatic language ability—using
language in actual social situations.

The deficits of social communication become the
most significant problem for individuals with ASD,
regardless of cognitive or language ability. In most
cases these impairments are amplified as children
reach adolescence, since as the child grows, they
experience more complex social situations and with it
increases their recognition of their own lack of
sociability (Pomeroy, 2016)

Recently, theatre-based intervention has been
emphasized as a way to further generalize the effect
of treatment. Some cognitive psychologists have
asserted that people can learn to read others’ thoughts
and intentions in the safe, structured environment of

drama (Beadle-Brown, et al., 2017). Through theatre
people are able to observe others’ performances,
which in turn naturally becomes a model that can be
imitated  naturally.  Theatre also  provides
opportunities to think and empathize from the other’s
perspective as social communication occurs between
people (Pomeroy, 2016). Participants are able to offer
their own opinions and cooperate as a part of a pair, a
small group, or all of the participants (O’Sullivan,
2015).

This study analyzes domestic and international
studies on the effect of theatre-based intervention on
the social skills development of children with ASD.
The purpose of this study is to examine the diverse
methods of utilizing theatre and the detailed results of
how exactly those methods influence the
improvement of social functioning. This study also
aims to encourage and vitalize overall research into
theatre and ASD and allow educators or therapists to
actively use theatre in intervention for children with
ASD.

Il. METHODS

2.1. Collecting data and Inclusion criteria

For international studies, Google Scholar and
PubMed were searched for peer-reviewed articles and
thesis from 2010 to 2021 using the following search
terms: “autism children, high-functioning, Asperger,
drama therapy, theatre, communication, intervention,
social interaction, social skill. Other journals,
including the journal of Autism and Developmental
Disorders andthe ASHA's journal of speech, language,
and hearing research were also used for data
collection.

For domestic studies, this study searched the
domestic academic portal, KISS, RISS, andKCI using
the following search terms: communication disorder,
autism, and drama therapy. To examine relatively
recent trends in the research on drama and the social
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skills of children with ASD, the publication dates
were set from 2010 to now. All studies that examined
other developmental disorders other than ASD and
used adults or young children not attending school as

participants were excluded. (Table 1& 2)

Inclusion Criteria

Exclusion Criteria

Publication | published 2010- published before
Dates 2020 2010
Research academic journal non-research
Types articles, thesis papers
Publication English, Korean other languages
Language
children with
5to 17 year-old other
Participants children with developmental
P Autism attending disorders and
schools infants or adults

with ASD

standardized tests
non-standard

measures, check-
list, interviews

andobservations

Used
Measures

Tablel: Inclusion and Exclusion Criteria

Terms related Participant
Drizlbases with theatre parameter terms
English
research Autism
PubMed Theatre Developmental
Google Drama disorder
Scholar Creative play Children
ASHA Theatrical School
Korean play Social
research Improvisation communication
KIC Social behavior
RISS

Table 2: List of databases and search term used
I1l. RESULTS AND DISCUSSION

3.1. Qualitative Studies

The sample consists of students with ASD that attend
school. The studies do not provide details about their
intellectual capacity, and they did not include peers
that function as models for students with ASD or
facilitate interaction as a subject of the study with the
exception of Kempe & Tissot (2012).

As with the quantitative studies, the researchers were
pedagogy experts (Cerbo & Rabi (2019), Wheater
(2013)) or dramatherapy experts (Kempe (2012), Bae
& Lee (2015)) and some studies were carried out
together by psychiatrists and drama therapy experts
(Godfery (2013)). Very few studies such as Pomeroy
(2016) were carried out by speech language
pathologists, who, unlike other researchers, aimed to
develop programs for speech therapy sessions.

Godfery (2013), Wheater (2013), Kempe (2012), and
Bae & Lee (2015) determined whether drama had an
effect on children with ASD or examined its
advantages when utilized in inclusive education.
Cerbo (2019) and Pomeroy (2016) also provided
methods to create a play for education or therapy or
actual usable theatre activities.

Cerbo et al. (2019) details the process of refining a
creative drama model to be utilized for socialization
for children with autism spectrum disorder. Six
children with the disorder participated in creative
drama activities based on the Building Blocks Model.
The model was modified according to the measured
frequencies of five categories of common behavior
deficits of the children: lacking interest in being with
others, lacking initiative in joining group activities,
not readily exchanging social smiles, not initiating to
relate with others, and preferring solitary activities.
All sessions included six major components for
instructors to reference: session title (session focus),
activity (session summary), time allotted (duration),
teaching aids (material), directions (procedure), and
remember (countermeasures). Participants received
21 of these 30-minute sessions of creative drama
activities. Part A of the program recorded general
observations of the children’s performance, while
Part B completed the Observation Checklist on
Creative Drama for Socialization Skills Enhancement.
Both Part A and B were completed for each child and
session. Judgement from expert assessors on criteria
such as language, format, activities, and relationship
to problem validated the module. It is expected that
this type of modular instruction will be helpful for
both teachers and participants with autism thanks to
its ability to clearly track changes and healing
capacity.

Godfery (2013) conducted this research to examine
observations made of the children with autism
spectrum disorder by their guardians and teachers.
Participants received the Roundabout theatre’s drama
therapy project consisting of 11 weekly sessions.
These sessions provided an open, receptive
environment for children with autism to freely
express themselves and work on communication.
Every session was modified according to weekly
feedback while the basic framework was maintained.
42 responses from guardians and teachers who
observed the children during or after drama therapy
sessions were collected. Common observations were
given in a total of five large categories: feelings,
peers, social skills, structure, and families. All
comments responded that the drama therapy provided
a safe place of acceptance, helped children interact
better with typically developing peers and learn social
skills through role-playing, reduced anxiety through
predictable schedules, and moreover, was backed by
a supportive community through the entire process.
Further and repeated research using interviews to
receive direct feedback is expected to achieve a more
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in-depth understanding of the effect of drama therapy
and allow short-term and long-term evaluation.

Kempe & Tissot (2012)’s research is centered on
examining the formation of a supportive, inclusive
environment for youth with autism with typically
developing peers using drama. Two girls with autism
and a group of typically developing peers were placed
in a school specialized in educating students with
learning needs. All participants received 13 100-
minute sessions over the span of 5 months, which
were constantly modified through project leader and
teaching assistant discussions. During these sessions
students practiced theatrical techniques such as
improv, puppets, and others that stimulated various
senses, allowing the students to learn through diverse
approaches. Students were also required to write both
collaborative and individual scripts, which were later
used for the making of a short film as the outcome of
the project. Records of the two girls’ performance
showed an immediate improvement in their inclusion
within the group and understanding of other people’s
emotions through the imaginary character, “Lauren”,
that the participants gradually developed over the
course of the sessions. By the production of the short
film, both girls were able to improvise reactions in

certain  social  situations.  Similar  detailed,
meticulously structured projects are expected to allow
students with autism to achieve a better

understanding of the imaginary world and skills to
use outside of their educational environment.

3.2. Quantitative Studies

All participants in the sample have ASD, and as seen
from Pordanjani (2020), Mpella et al. (2019), Beadle-
Brown et al. (2017), Corbett et al. (2017), Corbett et
al. (2016), Naniwadekar et al. (2016), Tsao (2014),
and Bae & Lee (2011), are 7~16-year-old students
attending school.Pordanjani (2020), Corbett et al.
(2017), and Tsao (2014) included children with high-
functioning autism, and studies Mpella et al. (2019),
Beadle-Brown et al. (2017), Corbett et al. (2017),

Corbett et al. (2016) and Tsao (2014) included
typically developing peers in the intervention.
Researchers carry a variety of occupations:
Pordanjani (2020) and Corbett et al. (2017) are by
psychology experts, and Mpella et al. (2019) was
carried out by a physical education expert with a
focus on activities outside of class. Naniwadekar et al.
(2016) was carried out by special instructors working
in preschools, Tsao (2014) by child education experts
and Bae & Lee (2011) by drama therapy experts.
Studies also included collaborative research between
two or more fields of study: Beadle-Brown et al.
(2017) was the interdisciplinary work of psychology
and performing arts, and for Corbett et al. (2017) of
specialists from the field of psychology, speech and
hearing, special education, and pediatrics.

While studies generally focused on the changes in the
participants' social behavior, Pordanjani (2020) also
examined non-verbal behavior such as aggression as
well as verbal behavior such as conversation. Mpella
et al. (2019) observed and analyzed behaviors
commonly seen in play (collaboration, obedience,
attention, repetition) as well as emotional changes
(anger, fear). Beadle-Brown et al. (2017) researched
the influence of imaginative role-playing on the
changes in children's autistic traits, social dialogue
status, and emotion recognition ability. Corbett et al.
(2017) used physiological variables such as cortisol
levels to analyze the anxiety and stress children with
ASD experience and confirm the positive effect of
plays. In Corbett et al. (2016), researchers from
various areas of expertise examined the effect of
drama on social competence through multiple sub-
tests. Naniwadekar et al. (2016) observed not only the
changes in the children's conversation skills, but also
improvements in basic pre-academic skills. Tsao
(2014) recorded the frequencies of starting and
continuing to play or conversein social play
activities.Bae & Lee (2015) verified the
improvements in language ability through three
official examinations.

Studies Purpose Sample Method Measures Findings
Drama therapy
. enhanced social
to determine the - . . -
X . participated in skills consisting
effectiveness of 40 children X .
B 12 90-minute GARS of proper social
- drama therapy on |  with high- - . X
Pordanjani, ; ! L2 weekly guestionnaire behavior, non-
the social skills functioning . . .
S.R.(2020) ; . ; treatment Matson social social behavior,
of children with autism (7- : . . . ;
. A sessions for 2 | skills questionnaire | aggression and
high-functioning 12yrs) . .
. months impulsivity, self-
autism
esteem, peer
communication)
to examine the participated in the theatrical play
effects of a 16 the is effective in
Mpella, M., 1 o irical play | 6 children with | theatrical play WISC-IV improving the
Evaggelinou, . CARS ! .
. program on ASD attending | program has . . social skills of
C., & Koidou, ial skills f : hool heatrical Observation with hild h
E.(2019) social skills for | primary schoo theatrica COMPASS children with
' young children techniques ASD and their
with ASD combined with interaction with
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behavioral typically
intervention developing peers
Beadle-Brown, the social and
J., Wilkinson, imaginative
D., Richardson, | to establish the participated in ADOS intervention using
L., feasibility of 10 45-minute &pod& is
. . . . VABS .
Shaughnessy, implementing 22 children SESSIONS BVETY | 1 o faces task possible and
N., and evaluating | with ASD (7- | week which has . - enjoyable for
. o . interviews d -
Trimingham, &Imagining 12yrs) participatory 5-noint children with
M., Leigh, J.A, Autism& play and scale uepstionnaires ASD to improve
Whelton, B., & program improvisation g social and
Himmerich, communicative
J.(2017) skills
Corbett, B., to examine the participated in SENSE program
Blain, S., impact of the . SENSE, a - STAI-C improves social
. . 30 youths with .
loannou, S., & | intervention on ASD (8-14yrs) weekly - Cortisol exam competence and
Balser reducing anxiety y program of 10 - PIP reduce anxiety of
M.(2017) and stress 4-hour sessions youth with ASD
Corbett, B., . .
Key, A.P., TO.'TVT)S.tI'.gatef participated in MED gENISE p(jrogrqml
Qualls, L social ability o _ SENSE. a eveloped socia
Fecteéiu v children with 30 youth with weekl ’ ERP cognition, brain
' ASD after ASD (8-14yrs) y ABAS and functioning
S.,Newsom, C., program of 10 .
SENSE . PIP of youth with
Coke, C..& intervention 4-hour sessions ASD
Yoder.P.(2016)
to explore if
drama therapy intervention using
i, | 0O oo win | 0P e Inproes
K., Ravi, A, & ASD attending . ACPC-DD . ’
and pre- using story and emotional and
M.S., S.(2016) L preschool . .
academic skills acting pre-academic
of children with skills
ASD
for a non-
to assess the autistic child to
sl | g | Ao | ovsonon | i AsD
Tsao, piay - g . frequency of social | showed a stable
usingPRT on the | child, parents, | session before f . . .
Y.L.(2014) - ' behaviors of increase in social
social behaviors | teacher, 1 non- each play . - .
. - g - children with ASD behaviors
of children with autistic peer session and
ASD play with a
child with ASD
to show effects the group therapy
of theatre based to participate in using creative
Bae,H.S. & group language 3 students with 70 minutes U-TAP drama
Lee, S. therapy on the ASD (7-16yrs) weekly REVT developed
H(2011) development of y sessions for 20 KOSECT language and
language and weeks social ability of
social abilities the students

3.3. Mixed Studies

Table 3: Description of Quantitative Studies

and quantitative data. Rhoades (2014) aims to study

Rhoades (2014) was carried out by a speech language
pathologist, and is also the only research paper
included in this study that recorded both qualitative

the effects of intensive, daily exposure to theatre on
the social skills of children with autism spectrum
disorder from the parent and teacher point of view.
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Eight parents and four theatre instructors of the
children with autism spectrum disorder between the
ages 8 to 12 participating in the summer camp
‘Autism Centered Theatre (ACT)’ were recruited via
promotion emails. All children participated in all five
3-hour camp sessions every day. Parent and teacher
feedback was recorded using questionnaires
consisting of short answer questions and nine Likert
scale questions on the children’s social skills and
interview sessions based on the information from the
questionnaires and instructor logs. Results showed
that the children had grown attached to these
activities and were satisfied with their work in terms
of positive experience, and a longer, larger program
with groups was recommended.

3.4. Discussion

All results from the fifteen papers this study analyzes
indicate that exposing children with autism spectrum
disorder to some form of drama does have a positive
influence on their overall social skills and psyche.
This increase was more apparent in older children
attending school and those with high-functioning
autism or relatively higher language abilities. Their
interaction with their instructors as well as with their
peers and parents have also increased overall.

The validity of these improvements, however, cannot
be guaranteed due to limited samples and undisclosed
or imprecise information. Excluding case studies,
more than half of the research samples were under 10
people, and no research samples exceeded 40 people
in size. For Godfery (2013), the sample size was left
entirely undisclosed, and the age range of the sample
was also unspecified for more than half of the studies.
With the exception of Wheater (2013), the samples
were also limited to individuals with high-functioning
autism as well. Regarding the methodology, Corbett
(2017) lacks detailed descriptions on the exact
methods of intervention. Godfery (2013) and
Pomeroy (2016) also do not include a clear
description of all activities the participants
experienced as a part of the research, and Cerbo et al.
(2019) only describes the validation process of the
activities and omits the actual results from
participants altogether.

The results that are clearly explained tend to depend
excessively on descriptive statistics. Qualitative and
mixed studies use interviews from observers such as
parents or instructors to identify a common answer or
description through simple comparison. For example,
Rhoades (2014) cross-referenced observations from
parents and instructors relayed through post-project
interviews to identify certain quotes that indicated
similar changes in the children’s social skills. Even
most quantitative studies use subjectively scaled
questionnaires and simply compare pre-test, post-test
and follow-up scores. Only Beadle-Brown et al.
(2017), Corbett et al. (2016), and Corbett et al. (2017)
include objective measures, such as cortisol levels, or

secondary analysis on descriptive statistics, such as
transferring ADOS results to ADOS2 to confirm their
statistical significance.

The maintenance of improved social skills is also
unclear. The total number of sessions of the programs
carried out by researchers did not exceed 21, the
duration of individual sessions was all under 2 hours,
and the total duration of the program from pre-testing
to follow-up did not exceed fifteen months, according
to the provided information. Follow-ups on the
changes in the participants’ previously increased
social skills were only carried out by Beadle-Brown
et al. (2017), Pordanjani (2020), and Tsao (2014).
Regarding that the social skills of participants did
showan overall decreasing pattern after completing
the programs in the three previously mentioned
researches, increasing the duration or the intensity of
the program is required to determine whether the
positive effect of exposure to theatre on social skills
is merely temporary or maintained enough to be
developed and used as a proper means of treating
children with ASD.

Most importantly, studies do not focus on the
influence of theatre on the pragmatic language
abilities of participants. Almost allof the researchers
aim to discover the change in “social skills”—which
includes interaction as a criterion. As previously
explained, this data does not suffice due to the lack of
objective measures, and some research measures only
address the mechanical parts of socialization, such as