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Abstract: A social game is designed to fill in the blank of efficient and comprehensive social skills training for middle
school students who have been diagnosed with autistic spectrum disorder. The game utilizes augmented-reality technology
based on the platform of Microsoft HoloLens with support of the 5G network. The game combines two popular training
methodologies and is further developed to include the advantages and eliminating the disadvantages of the two. Supposedly,
the student will improve their social skills by interact with the virtual characters programmed with artificial intelligent (AI)
with the support of high-resolution graphic by 5G technology and Holograph. Multiple virtual characters will be presented, and
some will be engaging in fun activities to motivate the student. The student can start with reading the emotions of the static
virtual characters and initiate a conversation or directly jump in an existing social interaction. The environment is simulated
based on the real surrounding with the support of augmented reality, so the student can play it potentially anywhere to
compensate the generalization deficit in autism. The game will be designed based on the methodology of Applied Behavior
Analysis and will be tested for its value starting in typical inclusive classrooms using a multiple baseline design across multiple
participants.
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institutes of higher education enrolled students with
disabilities. Within those institutions, 56% reported
enrollment of students identifying as having autism spectrum
disorders [26].

Figure 1 shows the studies that have done in the area of
social behaviors within the students with autism, which
demonstrates the gradual increasing trend of this very hot
topic. Research shows that lots of students with autism may
be the top of the class in the academic areas including
Mathematics and English in the middle school [9, 17, 18].
Though students with autism reported high levels of
academic success, they are commonly accompanied with
difficulties in social behaviors [19]. According to the fifth
edition of Diagnostic and Statistical Manual of Mental
Disorders [1], people with autism have deficits in social—
emotional reciprocities, deficits in non-verbal communicative
behaviors used for social interaction, and deficits in
developing, maintaining, and understanding relationships.
Studies showed that 50% of students with autism had trouble

1. Introduction

Problem Statement

By the number from Disease Control and Prevention (CDC)
[7], around one percent of world population are on the autism
spectrum or having autism spectrum disorder (ASD). In the
United States, more than 3.5 million population are on the
spectrum or live with ASD [2]. With the increasing
awareness of autistic spectrum disorder, more and more
infants received intervention in their early age as young as 20
months by different methods of interventions [13].

Researchers utilized various playful activates to increase
the learning abilities of the children with autism and decrease
their problem behaviors in their early age [36]. With the
success of the early intervention, many children with autism
could acquire appropriate or even more advanced learning
skills comparing with typically developed peers in their early
childhood [28]. The National Center for Education Statistics
reported that during the academic year of 2008-2009, 88% of
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obtaining and sustaining friendships. Also, they had
difficulties participating in normal social events, which are
typically loud and busy [15, 29, 33].
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Figure 1. Number of Social skills Studies with Students with ASD Across
Time. (Adapted from [22]).

From the explanation of neurological development,
children with autism have different brain development
compared to neuro-typically developed children during the
first year of life. Brain overgrowth in the early age was
identified as the cause of the pathobiology of autism [11].
During the age of 6-14 months, brains of autistic children
grow rapidly and result in excessive neurons, which cause
difficulties in neural pattering and wiring [12, 11], which can
destroy long-distance interactions between various parts of
the brain (i.e., frontal, temporal, and parietal cortices) [11].
The long-distance interactions are the support of socio-
emotional and communication behaviors, and therefore the
population with autism are commonly identified by having
social difficulties.

Researcher then analyzed the biological effects of human
interactions. A research showed the levels of oxytocin of the
target person before and after social interactions between
human. Oxytocin level increased after the target person
received positive social reinforcement (i.e., verbal praise,
approvals from eye contact, hand shake, hugs, and kisses).
This can be regarded as the biological by-product of positive
social reinforcement [16]. On the contrary, observing or going
through aversive social interactions may cause aggressive
behaviors [14]. From the coercive cycle, people learn
aggressive behaviors from their family and people in their
community [35, 32]. Comparing between positive and negative
social interactions, people are largely benefited from the
positive social interactions, and these interactions play an
indispensable role in the survival, mental development, and the
growth of human being [37].

With the transition to middle school from elementary school,
students with autism are facing social interactions that are
typically more complex and less predictable. When the
performance of the students with autism cannot meet the social
demand in middle school, students with autism may be isolated
and develop mental health issues [25]. In the inclusive
classroom with the mixed of typically developed students and

students with disabilities, group or class-wide interventions are
not effective or enough for students with autism. Alternatively,
adult-guided and office-based interventions show poor results
of the generalizing acquired skills in other environments [27].

Within an interview with a middle school teacher working
in an inclusive classroom, students with disabilities often go
to a separate classroom called “resource room” seeking for
extra helps. Though resource room could help those students
to gain extra help, they were still struggled with social
interactions at school. Especially for those high-functioning
autistic students, resource room was simply not sufficient to
improve their social skills.
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Figure 2. Bishop-Fitzpatrick, Mazefsky, Minshew, & Eack [6] experiment
comparing the social stress of autism and health volunteers.

Another fact is that students with autism are commonly
placed in a very high level of stress in the social interactions.
Bishop-Fitzpatrick, Mazefsky, Minshew, & Eack [6]
conducted an experiment comparing and contrasting the level
of stress across two group of people, where one group
contains people who are diagnosed with autism and the other
has people who are healthy in the equivalence of age. The
result is shown in figure 2, people with autism experienced
much high stress in the social interactions compared to
healthy volunteers. People with autism also experienced
higher perceived stress and greater observed stress in
comparison with the healthy volunteers in the experiment.

Parson & Mitchell [34] conducted a research indicating
that augmented reality has great potential for developing
interactive social skills for the population with autism. In the
environment of augmented reality, target user would be able
to enjoy real-world environment with stimulation to freely
output their responses and behaviors to any objects they are
interested. Kuriakose and Lahiri [20] conducted a research to
further support augmented reality by showing virtual
environment decreases the stress level of people with autism.
The data from figure 3 shows that people entered the virtual
social game with very high stress, and with the level of
difficulty increased, the stress level decreased by the
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conclusion of analyzing the three sets of data. In the

experiment, users freely navigated throughout the
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environment and practiced social skills without the
requirement of face-to-face interactions with real people.
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Figure 3. Kuriakose and Lahiri [20] experiment on comparing three sets of biological data to test the stress level of people with autism in a virtual social game.

With all the previous researches that have been done, I
arrived into a research question that how can augmented
reality help middle-school autistic students to improve their
social behaviors of initiation and sustain conversations based
on the platform of HoloLens appending the technology of 5G.

2. Current Methods to Improve Autistic
Middle School Students’ Social Skills

2.1. Peer-Coaching

A most prevalent methodology to train social skills at the
current year is the method of peer-coaching. Peer-coaching
involves a single or multiple typically developed peers who
have good social skills to provide academic and social
supports to a student with disabilities [8]. Potter [25]
conducted an experiment to test the effectiveness of peer-
coaching on training the social skills of middle school
students with autism. Researcher gathered three participants
diagnosed with autism who were also supported by the
Individualized Education Programs (IEP) currently working
on the objectives of improving social skills. Each of the
target student was paired with a coach with similar age
placed in the top 15% of communication skills from a group
of 115 students.

The training happened in the school cafeteria during a
lunch-time period where and when a large number of social
interactions would normally occur. Coaches reviewed the
social goals of the target students from their IEPs and
practice those skills with the targeted students during the
lunch  period  accompanying  with  consequating
verbal/nonverbal reinforcement.

Figure 4 shows the results. Three target participants had
very low rates of social behaviors during the baseline, but all
of the three had big improvements on social behaviors in the
treatment phases. Mike demonstrated the largest improvement
going from the average of 7% social interactions in the
baseline to the average of 50% social interactions in the

treatment phase, which by calculation provided a raise of 43%
on the rates of social interactions. Similarly, Billy went from
the average of 12% to the average of 34%, and Kelly went
from the average of 10% to the average of 21%. From the data,
peer-coaching seemed to be very effective.

2.2. Video Modeling

Another mainstream social behavior training methodology
is called video modeling. The main approach of video
modeling is to show a video or anchor to the student
involving the demonstrations of desired behaviors and role
playing the behaviors [3]. For students with autism, video
modeling increases the chance that the student will attend to
the model. The video generally includes a problem, a
background, and a solution [38].

According to the experiment conducted by Nikopoulos and
Keenan [23], video modeling could enhance social initiations
and reciprocal play skills. More importantly, the skills that
participants acquired from video modeling were able to be
maintained in an observation three months after the treatment.
Maintenance of acquired social skill is a big advantage of
video modeling, which compensate for a very big drawback
of the peer-coaching method.

Ogilvie [24] conducted an experiment to test the
effectiveness of video modeling on improving social skills
across three middle school students diagnosed with autism.
The information of the participants is showed in Table 1.
This experiment was conducted in a resource room in the
middle school. Four participants went through pre-
intervention measurements with the scales of Social
Responsiveness Scale (SRS) [10], and the Autism Social
Skills Profile (ASSP) (Bellini, 2008) providing the baseline
data.

For the treatment, 10 middle school students were
volunteered to be recorded in the video for video modeling.
Participants were told with five major skills to demonstrate in
the video, which were (1) greeting a peer or teacher, (2)
participating in a conversation, (3) tracking the talker, (4)
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following directions, and (5) asking a question. The video As figure 5 shows, the scores of all three participants went
started with a short narrative to show the name of the skill  up. Also, worth to note that the scores in maintenance phase
and the steps of completing the task in a socially appropriate ~ did not go down, which inferred those three participants
manner. The video was then played. maintained their acquired social skills.

Table 1. The participants of Ogilvie [24] experiment testing the effectiveness of video modeling on improving social skills for middle school students.

Primary

Primary Participants  Age Gender Ethnicity Grade 1Q
Participant 1 13 Male Mexican-American 7 87
Participant 1 12 Female Italian-Ameircan 7 77
Participant 1 12 Male Caucasian 6 71
Participant 1 12 Male Hispanic 6 89
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Figure 4. Potter [25] experiment testing the effectiveness of peer-coaching method for improving social skills of the middle school students with autism using
a multiple baseline design.
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Figure 5. Ogilvie [24] experiment testing the effectiveness of video modeling on improving social skills for middle school students.

3. Discussion of the Disadvantages of
Current Training Methods

3.1. Peer-Coaching

In the experiment of peer-coaching, the data indeed
showed a big increase of average from the baseline to the
treatment phase across all participants. However, it is also
worth to note the significant drop on the maintenance phase.
The graph only showed two data points for each participant
in their third phase, but the point value dropped close to the
average of the baseline without counting any setting events
that may be involved.

Students with autism have low rates of social interactions
because they do not know how to initiate conversations with
others, or not interested in talking to other people. In the
experiment, coaches subjectively approached targeted students.

Coaches were good at helping targeted students with their
social interactions, but clearly ignore on teaching how to
initiate conversations. While the students don’t know how to
initiate a conversation, the rate of social behaviors dropped
significantly after the coach no longer approaches the students.

Another issue was that different coaches had different
areas that they were good at. It was not hard to see that all
three participants had improvement, but there were
absolutely observable differences between the amount of
improvement within the three. Mike had 43% of
improvement versus Kelly only had 11% of improvement.
This happens because Mike might have a very easy task to do
and Kelly received a very hard one, or the quality of teaching
differed between the two coaches. This variable was hard to
control even when the coaches were selected from top 15%
according to their social abilities.

The biggest limitation of this method is the generalization
issue for autistic students. Koegel & Koegel [21] stated that
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students with autism are able to learn huge numbers of new
behaviors within the certain environments, but their gains are
typically restricted in the scopes and limited to the treatment
environment. The place and time for the treatment were thus
very essential and need to be varied, but this is very restricted
in this method. Coaches have their personal life as well, so it
is very hard to train a student with autism using this method
across various places and times using a single coach.

3.2. Video Modeling

Video modeling has a very big advantage that is students
could maintain their acquired skills after the end of the
treatments. However, this method had many disadvantages as
well. From the graph, even though the scores went up in the
treatment phase across three participants, neither of the three
went up a lot. It is easy to see that the average of the scores
only improved 1-2 points in any of the participants, which
was the result of unindividualized treatment. All participants
were shown the same video, which resulted in their specific
objectives or needs not been met. Therefore, it was not
surprising that their social skills were not improved a lot.

Video modeling also does not deliver consequences in the
video. Even the students saw the whole procedures of the
skill, students still needed a real person to practice it and be
given the corresponding consequences (i.e., positive

Key

() Classes of outcomes
(@) Learning target
(3) Assessments
(¥) Genres

reinforcement or error correction). A teacher might have
functioned as an instructor and required the students to
practice among themselves, but it was not efficient
considering the resource was consumed to do this and the
efforts of hiring peers to model and record the videos.

The most threatening disadvantage of video modeling is
that it does not target a specific need of the student. In the
population of autism, nearly every student has a different
need. Students with autism normally have IEPs specified
which social behaviors the teacher is currently working on.
Showing a group video does not meet the need of a specific
student. It is also meaningless and waste of time to teach a
student very advanced social skills because he/she may not
possess the prerequisite to learn those skills. Likewise, it is
not effective to teach a student something he/she has already
mastered.

4. Game Design

With all the elements described above putting in a
consideration, I want to propose a social game utilizing
augmented reality based on the platform of HoloLens
creating virtual environments for middle schoolers with
autism to practice their social behaviors including the
methods of virtual peer-coaching and video modeling.

Figure 6. Szowski Wheel [30].
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From the research of Szowski & Hartman [30], I located
my target outcome and learning type based on the Szowski
Wheel shown in figure 6. I am targeting the class of
outcomes of saying. Ideally, the autistic student will play the
game and be able to express the sentence using verbal
behaviors with appropriate functions in that specific social
setting. The learning type is the explanation of their thoughts
based on the understanding of other people’s social behavior.
My targeted student will learn what is effective social
behaviors and are able to initiate and sustain a social
conversation with his/her peers.

Design Goal: To improve the social behaviors of middle
school students with autism by delivering treatment through
virtual characters programmed with artificial intelligent (AI).

Learning objectives:

1) To motivate the targeted student to engage in a social
interaction or recover the interest of that student to
attend a conversation.

2) To improve specific deficits of the targeted student in
the area of social behaviors (e.g., initiate conversations,
sustain conversations, understand the functions of the
conversations, etc.).

3) To improve the experience of social interactions and help
hence help students to make more friends in real life.

Associate objectives:

1) To reduce the consumption of using real peers for social
training.

2) To improve resource room management by handing the
intervention mostly to the artificial intelligent (AlI).

4.1. Target Audience

I am targeting middle school students with autism from the
grade of 5 to 9 with the priority of the grade 5 to 6 which
contains students who are going through the transition from
elementary to middle school and currently experiencing the
change of the new social environment with more complicated
social behaviors from their peers. Target students should have
IEPs stating the specific social goals or objectives that the
students are currently working on. In general, the school can be
located anywhere within the United States containing autistic
students aiming to perform better in their social interactions, but
I am starting with a 5G school located near New York city and a
middle school practicing special education using the principle of
Applied Behavior Analysis (ABA) located in New Jersey and is
under the guidelines of Comprehensive Application of Behavior
Analysis to Schooling (CABAS). Both schools contain suitable
students for my game and have the common interest of

improving the quality of their life through better social behaviors.

My targeted students should possess the listener and speaker
repertoires as the prerequisites for the game, and they should be
able to perform simple verbal behaviors to express their needs
and ideas.

4.2. Materials and Settings

I will provide each school will with a HoloLens produced

by Microsoft cooperation installed with my game programed
by a high-performance computer. The game will start to be
played by the targeted students in the resource room.

4.3. Global Picture of the Game

Two prototypes of this game will be designed in
consecutive time period. I plan to design the game in a
simple version as the first prototype as a start and keep
designing it after the first prototype is tested. For the first
prototype will be designed in a 3 months period, I plan to
design the game starting with recognizing the facial emotions
of the virtual characters and exchanging conversations with
the characters using simple artificial intelligent (AI).
Meanwhile, T will also program a couple of virtual peers
playing aside to be used as video/peer modeling, where the
autistic student can also approach those characters to engage
in a conversation. For the measurement, I plan to use two
scales (i.e., social responsiveness scale (SRS) 1) & autism
social skills profile (ASSP) 2) to measure) to do the pre-test
and post-test before and after the game is played.

After the first 3 months, I plan to keep designing it with
more comprehensive Al. Ideally, the virtual characters will
gather the data from the conversations with the targeted
student and analysis which part of the social skills targeted
student contain deficits. During this process, the virtual
character will give a score based on the quality of the
conversation each time the targeted student performed in the
game, and these data will be used for creating baselines. In
the treatment phase, the virtual character will deliver
treatments based on the analysis in the baseline and give a
score for the total quality of the conversations in the game,
which will be the data for the intervention phase. I will use a
multiple-baseline design across multiple students to prove the
value of the game.

1) Social Responsiveness Scale is a 65-item Likert scale
validated by researches to evaluate the level of social
behaviors of people with autism [10].

2) Autism Social Skills Profile is a 5-point Likert scale
survey that can be completed by parents, teachers, and
anyone knows the targeted person to evaluate the level
of social performance for that person [4].

4.4. Design Rationales

Learning objectives:

1) To motivate the targeted student to engage in a social
interaction or recover the interest of that student to
attend a conversation.

A behavior is formed based on the consequences of the
past experience. Students with autism enter the middle school
facing a brand-new environment, hence may not perform
very well in a social interaction. With the negative social
consequences (e.g., verbal abuse, bully, etc.), the chance of
the student initiating a social interaction become very slim. In
that, my first objective is attempting to recover the interest of
the targeted student in area of social interactions.
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With video modeling involved, it decreases stimulus
overselectivity and use the videos that are highly reinforcing
and preferred by the targeted student [5, 31]. People with
autism usually have the tendency to consider many visual
information that are irrelevant to the topic and are unable to
filter that information out. This is called stimulus
overselectivity [31]. If the student starts the game seeing a
bundle of static virtual characters sitting around the room,
they may not know what to do because the game is showing
lots of information that the student does not know how to
process. With that been concerned, one or two group of
virtual characters will be playing in the environment and
engaging in social interactions at the different spots in the
room to show that social interactions can be enjoyable and
demonstrate how to start and sustain a social interaction. This
will motivate the student to perform something likewise.
With the support of Holograph, the virtual characters will be
presented with every detail that a real person may have. The
student will have the experience of seeing his/her real-like
peers and try some social interactions that the student has
failed before with the mindset that those virtual characters
are not harmful with the state of low stress. Therefore, the
first step of this game is to trigger the interest of the student
and motivate the student to jump into a social interaction.

2) To improve specific deficits of the targeted student in
the area of social behaviors (e.g., initiate conversations,
sustain conversations, understand the functions of the
conversations, etc.).

Peer-coaching demonstrated a very promising result on
improving a specific social deficit of the targeted student.
Based on this methodology, I plan to develop a virtual Al that
can analysis the needs of the student identifying precise social
behaviors that are needed based on the scale measurements of
SRS and ASSP. The virtual Al will replace the role of the real
peers and possess more comprehensive ability in analysis the
deficits. The ability of the peer coach may vary, but the ability
of virtual Al stays the same across multiple users. Virtual Al
will have sophisticated ability to analyze the functions of the
behaviors and develop a treatment to a specific user
accordingly. It also possesses more comprehensive treatment
skills that a real student in a typical middle school who may
not have any teaching experience.

Students with autism need individualized treatments. The
virtual Al will be able to increases the difficulty of the task
when the student is performing bad behaviors and decreases
the difficulty when the social interaction seems too easy for
the student. The adjustment comes with the knowledge
programmed in the Al with large amount of the data stored.
The Al will make the decision of changing the difficulty base
on the current performance of the user in a quick manner
according to the programmed algorithm. The Al can choose
or change the current treatment to best fit the targeted student
in a second, versus real people needs to record the data and
analyze them after the treatment. It is also questionable of the
analyzing ability of a typical middle school student.

Our game follows strictly through applied behavior
analysis (ABA) principle and applied rigorous ABC

(Antecedent, Behavior, Consequence) sequence with positive
reinforcement and error correction. The virtual Al delivers
verbal/nonverbal antecedent to the student (e.g., asking
“What did you eat for lunch?”, a sad facial expression, etc.).
With an appropriate social response elicited by the student
(e.g., saying “I had a burger and some fries.”, asking “what
made you so sad?”, etc.), the virtual Al delivers the social
reinforcements and try to create an enjoyable social
interaction (e.g., saying “I love burger! Did you make it by
yourself?”, saying “thanks for asking! I was bullied by a
student from a higher grade”, etc.), or the virtual Al engages
in an error correction when the student output inappropriate
response or deviates from the conversation (e.g., saying
“Uhm, I did not ask for your favorite movie. Could you tell
me more about your lunch?””). The AI analyses the social
interactions and delivers the treatment that is most
appropriate corresponding to the student’s current social
skills, so the student is receiving the individualized
intervention in a time-efficient manner.

3) To improve the experience of social interactions and
help hence help students to make more friends in real
life.

The ultimate learning objective is to use this game to help
targeted student to make more friends, enjoy more coherent
social interactions with others, and ultimately improve life
quality of the student. Therefore, the student must retain the
social skills learned from the game. Video-modeling has a
great residue effect after the treatment, which means that
students tend to keep the acquired skills after the
interventions have been withdrawn. I will utilize the
methodology of video modeling (precisely peer modeling) to
demonstrate to the student on how to perform the social
interactions and restore it to his/her memory. With this
method, students will be able to perform the same skill in the
same environment that they learned. When they walk into a
classroom, they will recall the last experience of playing this
game and start to interact with their peers in the class.

Contrastively, improving the rate of social interactions of
the student with autism in classroom will not drastically
improve their social life because lots of they cannot recall
the skills in a different environment, and that is the main
reason I use virtual environment. This game will start to be
used mainly in the resource room setting at the early stage,
but for the second prototype and future development of this
game, it can be played in multiple settings. Targeted student
can play the game 30 minutes before the lunch time and
practice the learned skills with his/her peers while eating
food. Targeted student can also play this game after school
when he/she goes to the playground where lots of peers are
engaging social interactions. Here, some may argue that it
may be very odd for that student to wear the device in the
playground and the student will be embarrassed by the
peers watching him. However, the HoloLens used for this
game is the most cutting-edge electronics designed by
Microsoft. If the peers from the playground are laughing at
the student, the student can show them the device and let
them try the game, which coincidentally initiated a social
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interaction. With the support of the Holograph and the 5G
network in the environment of augmented reality, there is a
big chance that this game will blow the mind of a typical
middle school student. If the peers from the playground like
the game, the student can exchange his/her opinions of
playing by starting a conversation and explore the common
interest, which can be a start of a friendship.

Associate objectives:

1) To reduce the consumption of using real peers for social

training.

In the methodologies of both peer-coaching and video
modeling, one very big disadvantage is the large
consumption of the human resource. For coaching one
student, minimum one student coach and one supervising
teacher need to be involved. It takes a lot of time for the
teacher to teach the coach understanding the IEP and the
specific social deficits of the targeted student. That teacher
also needs to monitor if the coach is doing the right
procedure with the targeted student, and to teach the coach to
record and analysis the data to make treatment decisions is
then another lengthy process. Most importantly, the coach
has his/her life, and hence the time and location of the
treatment are not very flexible. Not to mention that the coach
may be mocked by his/her friends to teach someone that is
not very welcomed in his/her friend circle, and so influence
the mental health of the coach.

In the method of video modeling, it requires minimum two
people to be models, one person to film, and another
instructor to design the video content. To present a
comprehensive treatment, this team needs to film videos
targeting each specific social deficit of the student because
the need for different student is very different. Meanwhile,
the teacher has to spend time to record the data of the social
interactions involved with the targeted student and analyze
the data to realize which video should be showed to the
targeted student. Considering the generalization issue that is
commonly occurred in the population of autism, those videos
may be needed to be reproduced with different environments.

For playing my game, there is only one person needed to
be involved throughout the whole process to simply watch
the safety of the targeted student. All the data collections,
graph analysis, and decision makings are handled by the Al
that is programmed in the game. Also, this game is not
constrained in the environment settings because it utilizes the
technology of augmented reality, and the virtual characters
can be showed on any environments that the student is
current surrounded. The student can play it anywhere he/she
wants to practice the social behaviors.

2) To improve resource room management by handing the

intervention mostly to the artificial intelligent (AI).

In the field of special education, most treatments or
interventions require licensed professionals to watch over or
physically be part of the intervention. During the resource
room time, there will most likely be multiple students with
different disabilities. It will be very common for one student
practicing the math problem while another student practices
the social behaviors. In this case, it requires a lot of attentions

from the certified professionals to manage the multiple
students. With this game involved, the student can freely play
and practice the social skills without a close attention form
the professional. The school may not be able to replace the
professionals in the resource room with a random person to
decrease the expense, but the professional can spend less
energy to overwatch the student who is playing the game
from a long distance, so the he/she can better manage the
resource room.

5. Assessment

Two assessments will be implemented to this game.
During the first time period with the first prototype, the two
most prevalent measuring scales (SRS & ASSP) will be used.
A prior assessment based on these two scales will be done to
exam the level of social behaviors of the targeted student
before playing the game. ASSP will be done by sending
surveys to the people who have close relationships with the
student (e.g., parents, teachers, friends, relatives, etc.). SPS is
an exam that needs to be handled by professionals through
direct observation, so a qualified professional will talk to the
student and test the level of social behaviors by using
corresponding instruments mentioned in SPS. The student
will play this game after the assessment in the normal school
days when he/she goes to the resource room. The student will
play this game for a month. After a month, the student will be
assessed again using SRS and ASSP. The comparison
between the two assessments will conclude the effectiveness
of this game. However, autistic spectrum disorder is a
lifelong disability. A student who has social difficulty for ten
more years may not be easily cured within a month playing
this game, and that’s why there are two phases for this game.

In the second time period with the second prototype
containing Al with comprehensive abilities, a multiple-
baseline design across individuals will be implemented for
assessment. Four participants will be selected from the grade
5 to 6 in the middle school to do this research. Each
participant will enter the treatment phase in the game after
the baseline of prior participant in a timely manner. To
further explain this, I will tag four participants with letter
identification called student A, B, C, and D. I will let student
A play the game first. Student A will play this game for at
least 10 sessions (the whole time the student spent in the
resource room playing this game count as 1 session), and Al
will deliver a score at the end of each session, which will be
my data points for the baseline. If the data appear to be stable
across the first 10 sessions, the intervention will be
implemented by virtual Al. Alternatively, if the data are not
stable and have an observable trend, more sessions will be
played until the data are stable. If the data have a trend of
increasing and reached the score equivalent or beyond 90%
for two consecutive sessions, the social behavior will be
identified as acquired. However, this may not happen
because Al will adjust the level of difficulty to best suit the
level of social behaviors of the student. Student A enters
treatment phase after baseline data are stable. In treatment
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phase, the Al delivers a score after each session. The scores
will be used as the data points of the intervention phase until
the total number of sessions including baseline and treatment
phase reaches 40, which conclude the assessment for student
A. Student B will play this game for at least 15 sessions for
the baseline and enter the intervention phase until the game
ends when the total number of sessions reaches 40. Student C
will play this game for at least 20 sessions for the baseline
and enter the intervention phase until the game ends when the
total number of sessions reaches 40. Student D will play this
game for at least 25 sessions for the baseline and enter the
intervention phase until the game ends when the total number
of sessions reaches 40. The structure of the multiple baseline
design eliminates lots of instabilities and shows the value of
the game by assessing multiple students.
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