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Abstract-Adolescents and young adults with high­
functioning autism spectrum disorders (HF ASD) have very 
different needs and abilities. Deficits in social skills and executive 
function, however, are generally considered defining 
characteristics of HFASD. Deficits in socialization often interfere 
with these individual's educational experience and quality of life, 
and explicit instruction is required to help them acquire age­
appropriate social skills. We describe an approach to social skills 
training for adolescents and young adults with HFASD. Our 
design allows the user to role-play through social scenarios - such 
as going to the movie theatre - in a way that we believe may lead 
toward generalization. We also present the findings of an 
exploratory study in which 8 young adults with HFASD 
interacted with a prototype system. These findings showed that 
participants with HFASD respond favorably to the software, and 
that, in the future it will be important to integrate all aspects of a 
complete interventions into the software. 
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I. INTRODUCTION 

Adolescents and young adults with high-functioning autism 
spectrum disorders (HF ASD) have very different needs and 
abilities. Deficits in social skills and executive function, 
however, are generally considered defining characteristics of 
HF ASD. Deficits in socialization interfere with these 
individual's educational experience and quality of life, and 
explicit instruction is required to help them acquire age­
appropriate social skills. 

In this paper we explore the use of interactive software to 
provide social skills instruction. Specifically, we are interested 
in developing systems that can help adolescents and young 
adults with HF ASD rehearse and learn social skills with 
reduced aid from parents, and other caregivers. Our objective 
is to develop technology that can be used to teach effective 
problem solving by allowing the individual to experience 
social situations and choose appropriate responses to 
unexpected events. The technology can also assist and support 
reflecting on those experiences, providing the individual with 
an opportunity to process information that can be recalled for 
later use. 
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There is a paucity of research that includes adolescents and 
young adults with HF ASD, but there are indications that they 
respond well to computer-assisted instruction. Indeed there is 
a general call for more technologies that specifically target 
social skills training[l]. We chose to target this population 
because they are underrepresented with respect to applicable 
therapies and are more likely to have complex social skill 
needs. For example, an adolescent with HF ASD may want to 
go to a movie theatre without the assistance of a parent or 
guardian. Can a software system help that individual prepare 
for that social context, and furthermore help the individual 
learn a set of social skills that can be successfully generalized 
to the actual social setting? These are questions that we would 
like to answer with our research. 

In this paper we present the first steps towards realizing an 
effective social skills training system. First, we describe an 
approach to social skills training for adolescents and young 
adults with HF ASD. Our prototype system allows the user to 
role-play through social scenarios - such as going to the movie 
theatre - in a way that we believe may lead toward 
generalization. Second, we present the findings of an 
exploratory study in which eight young adults with HF ASD 
interacted with our prototype system. 

The paper is arranged as follows. First, we describe related 
work from the domains of special education, autism 
intervention, and computer-aided education. In Section 3, we 
describe our scenario-based social skills learning system, our 
design approach, and the various steps taken to customize the 
system for the target users. This is followed by a presentation 
of our study methodology. Finally, we present the findings of 
our exploratory study, and a discussion of their implications. 

II. BACKGROUND AND RELATED WORK 

A. Background 
More than a half-century ago Kanner [2] and Asperger [3] 

first described individuals with autism spectrum disorders 
(ASD) as perplexing individuals. The Diagnostic and 
Statistical Manual, Fourth Edition, Text-Revised (DSM-IV­
TR) [4], used by practitioners and researchers in the United 
States, lists five subtypes of ASD under the category of 
Pervasive Developmental Disorders: Rhett's disorder, 
childhood disintegrative disorder, autistic disorder (autism), 
Asperger disorder/syndrome (AS), and pervasive 
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developmental disorder, not otherwise specified (PDD-NOS). 
Characteristics commonly associated with all of the subtypes 
include deficits in the areas of communication and 
socialization, accompanied by restricted interests and 
repetitive behaviors. The complexity of the disorders included 
in the spectrum allows for individuals with ASD to be a 
heterogeneous group. It is possible for each person to present 
with a unique combination of characteristics with varying 
degrees of impairment. It is generally accepted that this 
population presents tremendous challenges for personnel 
responsible for planning educational services. 

Some individuals present with mild characteristics and 
exhibit no intellectual disabilities. These high-functioning 
individuals with ASD are typically identified with HF ASD, 
AS, or PDD-NOS. These individuals qualify for special 
education services when characteristics of their disorder 
interfere with learning in the general education setting. 

Impaired social functioning is the central feature of all 
HF ASD. A lack of social competency can result in significant 
difficulties in daily living, academic achievement, and poor 
adult outcomes related to employment and social relationships 
[5, 6]. Researchers and educators have attempted to develop 
and implement interventions that lead to social competency. 
However, the results of one recent meta-analysis suggest that 
school-based interventions were minimally effective for 
children with ASD [7]. Some researchers conclude that, while 
many of the social skills interventions promoted skill 
acquisition, there was little evidence that the skills generalized 
to other settings [7, 8]. 

B. Related Wark 
Social skills training interventions are an important part of 

the education of children with Asperger's syndrome and 
HF ASD. Due to the lack of a recognized best practice, 
educators use a variety of techniques, often in combination, to 
teach these skills. Power Card [9] is one example of a non­
technological intervention, but Social Stories ™ Jl 0] is the 
paradigm most commonly used. In Social Stories T parents or 
teachers develop stories that are related to some event in the 
child's life. Each story is meant to allow the child to 
understand the situation so that they process information in 
vivo to maintain appropriate and adaptive behavior. These 
stories are written in a manner that is intended to be instructive 
with minimal demands for active child involvement [11]. 

One approach to social skill training that uses a combination 
of technological and non-technological practices is the Junior 
Detective Training Program [12], which consists of group 
social skills training, parent training, teacher hand-outs, and a 
computer game. The social competence that was sought was 
operationally defined as engaging in reciprocal positive 
interactions with others and responding appropriately to 
others' behavior. This program was tested with 44 students 
between the ages of 7 and 11. Parent-reported social skills of 
those in the treatment group improved from the clinically 
significant range to within normal range. These findings 
reinforce the importance of developing such software systems, 
and show that they are an effective way to teach social skills. 

The "I can Problem-Solve" program [13] is a software 
system used with children between the ages of 5 and 9. During 
the training session the trainer presented a problem situation 
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and a solution via static and dynamic images. Children were 
then asked to suggest new solutions, and were reinforced with 
a variety of sensory or natural conditions (e.g. lines and spirals 
or a child jumping on a trampoline respectively). Children 
with ASD produced fewer solutions than neuro-typical 
children, but the number of solutions produced by children 
with ASD increased with repeated usage of the software. 

In a meta-analysis of peer-reviewed social skill 
interventions varying from role-playing tasks, to technology 
interventions, Rao et al. [14] make several recommendations 
for maximizing the impact of social skill intervention. One 
recommendation is that social skill interventions should target 
children in the higher functioning range of the autism 
spectrum. Another important factor identified by Rao et al. is 
the content; they found that a key aspect lacking in the 
outcome of the studies reviewed was generalizability of the 
skills being learned beyond the training setting. 

Other experimental technological approaches to autism 
intervention include virtual reality simulations, and virtual 
peers for language learning. Tartaro and Cassell [15] and 
Bosseler and Massaro [16] use virtual animated characters to 
invite language learning. Tartaro and Cassell in particular cite 
the advantages of using a virtual human over actual human 
interactors: virtual humans have the patience to interact with 
individuals with ASD. Parsons et al. [17] created a virtual 
reality environment to familiarize individuals with autism with 
social settings. This work involved learning to identify roles 
and procedures in a social environment. Our work differs by 
simulating the progression through a social situation in which 
the individual with ASD must engage in social skills. In 
addition, while other studies used single subjects, or samples 
of convenience, we collected data from a cohort of individuals 
in a school setting. 

III. DESIGN ApPROACH 
Our system was built in Adobe Flash and Adobe Flex 

Builder, and is made up of three interactive scenarios; Going to 
a Movie, Going to a New Restaurant, and Unlocking the Door. 
The system is inspired by Social Stories™ [10], and is designed 
to present the user with real life social situation in which an 
unexpected obstacle arises. Social Stories ™ presents the user 
with a relevant story, but is not interactive; individuals are 
simply required to passively view the story. We augment this 
approach in several ways. The scenarios are of differing levels 
of difficulty and familiarity to the users. The Unlocking the 
Door Scenario, for instance, presents a social situation that 
takes place at school. This scenario was considered to be the 
least complex due to the nature of the social problem the 
individual is faced with, and their familiarity with the setting. 
The Going to a New Restaurant Scenario presents a scenario 
that is set in the home environment and requires more planning 
than the first scenario. Lastly the Going to a Movie Scenario, is 
considered the most complex as it takes place in the 
community and involves both complex interpersonal 
interactions and a dynamic environment. These scenarios were 
chosen because of their relevance to the user, both in terms of 
content and setting, and because they allowed for varying 
levels of difficutly. 

Each scenario has two main components, an experience 
section and a reflection section. In the experience section the 



user is guided as they navigate a situation and overcome an 
unexpected social obstacle. Then, in the reflection section, the 
user revisits the decisions they made during the experience 
portion, and is able to reflect upon how they successfully found 
a solution to the social problem they encountered. Throughout 
each scenario, an invisible recording system logs data related to 
the choices the user makes as they interact with the system and 
the time it takes them to make those choices. This data 
gathering feature allows us to understand how an individual 
progresses and differences between individuals. In the future, 
this component can also be used to individualize the experience 
of each user. Following is a description of the various key 
design criteria incorporated into the system. 

-

There's a problem. The door won't open. 

Figure I. Step in the Unlocking the Door Scenario. 

A. The Experience Section 

In the experience section the system presents the social 

scenario through text, audio narration, and picture book style 

images that correspond to the specifics of the situation. (Fig. 

1). This is similar to the approach used in Social Stories ™ 
which uses cartoon figures and text-bubbles to represent 
speech. One advantage of this visual presentation is that it 

allows for the inclusion of the meaningful information, and the 

exclusion of distracting material. In addition, the system 

presents the scenarios in the first person perspective. This 

helps the user to identifY with the character, and immerse 

themselves in the storyline. Individuals with autism prefer 

environments with high degrees of certainty, repetition, and 

predictability. Dealing with others in social settings introduces 

a high degree of uncertainty for those with autism. It is 

common for individuals with HF ASD to rehearse for 

situations before hand. Unfortunately, rehearsal is not always 

effective as those with autism might learn cues specific to only 

one environment or one person [19]. Our visual design choices 

are meant to help avoid the learning of incorrect cues by 

limiting the information in each picture. 
In order to ensure that the user acknowledges the narration, 

throughout the experience section all buttons are disabled until 
the audio narration has ended. In this way, the software 
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prevents the user from clicking through the frames without 
perceiving the information that has been presented. 

J) Creating a Branching Story 
In order to make our system interactive, we approached 

each situation as a narrative with multiple paths, where a 
narrative is defined as a series of actions that describe how a 
situation unfolds. All the paths together resemble a branching 
story, which is a graph structure such that each node represents 
a segment of narrative and a choice point. The canonical 
branching story systems are Choose-Your-awn-Adventure 
novels. However, recent research has resulted in a spate of 
computational approaches to branching stories [18]. Our 
system can be considered to be an interactive narrative where 
each possible narrative is based on productive, unproductive, 
and counter-productive possible executions of social skills in 
specific contexts. The branching story we use in the experience 
portion consists of three major decision points in which the 
user has to make a series of choices to proceed to the next stage 
and ultimately successfully navigate the social situation. 

At each branching point in the story the user is presented 
with a series of choices. The system plays all the choices 
individually then the user is taken to a screen where they are 
prompted to make a decision (Fig. 2). The user makes their 
choice by clicking on the image or button on the screen. This 
action takes them to a page where they can review the option 
before confirming their choice. 

-

Problem: 
The door won't open. 

� 

r(f f 

What should you do? 
Choose the best sol ution. 

Figure 2. First Decision Point in the Unlocking the Door Scenario. 

2) Errorless Learning 
We follow an approach of errorless learning, which means 

that the user is not allowed to fail. When the user makes a 
choice that is considered unproductive or counter-productive 
the system explains the possible consequences of that action 
without using negative language, and directs the user to 
rethink their choice (Fig. 3). When the user returns to the 
decision point the undesirable choice that they have already 
explored is grayed out to prevent it from being chosen again. 
In this way the system provides immediate feedback and helps 
the user to correct their error. Errorless learning is often used 
with individuals with HF ASD to avoid the possibility that they 



acquire incorrect skiJIs; individuals with HF ASD are 
extremely prone to repetition so it is essential to avoid 
reinforcing anything other than the desirable execution [19]. 

tNt' 

c 

i,...,1 

If you decide to kick the door, the door still doesn� open, 
and you don't have the green folder that your teacher 
needs for his meeting. 

Figure 3. Explanation of the consequences of an undesirable choice. 

B. The Reflection Section 
Once the user has successfully navigated the experience 

portion of the scenario, they are asked to reflect on their 
decisions by recreating the social story. The user is presented 
with a puzzle piece for each decision they made, and is asked 
to recreate the story by sequencing the puzzle pieces correctly 
on a timeline (Fig. 4). The pictures used in this section are the 
same as those the user saw in the experience portion. For this 
portion the user is given both text and audio instructions. 

Create a story about your experience. 

EJEJEJB 
Drag the pictures to the tile stOlyboard to show how your decisions solved the problem. 

Figure 4. Reflection portion as presented by the system. 

In the reflection portion the user is again given immediate 
feedback. If the user drags a puzzle piece to the wrong 
location on the time line, they are prompted to "Try again" by a 
message that appears on the screen. When the user places a 
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puzzle piece in the correct location the action is reinforced 
with a "Good job!" message. Once the user has successfully 
recreated the social story, the story is played back to them. 
Each picture appears on the screen with the corresponding text 
and audio narration. By prompting the user to revisit the story 
they created, the system reinforces the social problem solving 
skills that were used to solve the problem. In this way, the 
technology assists and supports the user as they reflect on the 
decisions they made and provides the user with an opportunity 
to process information that can be recalled for later use. 

Figure 5. Setup of experimental equipment. 

IV. STUDY METHODOLOGY 

In an effort to validate our design ideology, we conducted 
an exploratory study with eight individuals with HF ASD. 

These individuals were students between the age of 13 and 19 
years who were attending a special needs school in a major 
metropolitan city. Half of the participants were 18 years old or 
older, but were stiJI in school due to their disability. We used 
the Test of Problem Solving for Children and Adolescents 
(TOPS2-A), which has an interview format with questions 
involving social situations. This test has been shown to 
correlate to actual problem-solving ability [20]. For this 
reason, it was used to assess the participants before they 
interacted with the system. None of the questions on TOPS2-A 



are directly related to the scenarios in our system. We also 
asked the participants to complete the Social Problem Solving 
Inventory (SPSI-R), which has a multiple-choice format, and is 
designed to determine an individual's perceptions of their own 
problem solving skills. We then asked the participants to 
complete each of the three scenarios in our prototype system. 
Our methodological procedure was as follows. 

A. Pre-tests 

Prior to beginning testing, all parents were given a 

description of the software and asked to give their consent to 

allow their child to participate in the study. Once parent 

consent had been obtained the participant's assent was 

collected. On the first visit, the researchers administered the 

standardized tests. All of the testing took place in the school in 

room usually used as a community room. 
I) TOPS-2A 
The TOPS2-A test was administered individually to the 

participants. A researcher read a passage aloud while the 
participant read the same passage silently if they chose. The 
researcher then asked questions about the passage and 
instructed the participants to answer verbally. Two researchers 
were present during the testing and both scored the 
participant's responses. Immediately after each test was 
completed the two researchers discussed the scores to ensure 
inter-rater reliability and accuracy in the scoring. Since the 
TOPS-2A has only been validated for use with individuals age 
12 to 17 and 11 months, the test was only administered to the 
four participants that were in this age range. 

2) SPSI 
The following week, before using the software, the 

participants were asked to complete the SPSI. The researcher 
read the questions aloud and asked the participant to respond 
verbally. Participants were allowed to complete the SPSI on 
their own if they wanted. 

B. Testing 

On the second week the hardware was set up in the same 
community room. Three computers were set up such that the 
participants had their backs to each other and would not 
distract each other (Fig. 5). This allowed the participants to 
complete the scenarios in parallel, thereby reducing the 
disturbance to their normal routine. The participants 
completed the scenarios in three groups, two groups of 3, and 
a group of 2. In the interest of hygiene, each participant was 
given a new headset that was labeled so that the participant 
could use them on all three days of the software testing. Since 
the software only required mouse interaction, participants 
were not provided with a keyboard (Fig. 5). 

Each day before they began to interact with the software 
the researchers read the participants a short passage that 
introduced a problem solving process (Fig. 6). This passage 
explicitly presented the problem solving process that the 
participant is lead through in the software. Following the 
Social Story's, format this passage was presented on a sheet of 
paper with brightly colored icons. Each participant then 
completed one scenario per day for three consecutive days. 
We presented the scenarios in order of difficulty; asking the 
participants to complete the Unlocking the Door Scenario the 
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first day, the Going to a New Restaurant Scenario the second 
day, and the Going to a Movie Scenario the third day. In order 
to reward the participants for their efforts, they were allowed 
to play a computer game after completing each day's scenario. 

Solving Pr{)blems in the Real World 

Some imes ings go wrong ;" t e r«ll world. When somethi11!l hOl'pens 
lJflexp.CTdly or "'hen serne hing dllesn't hop;>en the ""y pee?'. wool it to Ml';len, 

they he", 0 problem. 5"""'1;m .. w en I can't comple • a job or assignmen1that 
my te:othu gives me� r hllve a prob ern. Sometimes when my schedule chlInges 

nexpectedly. I have a probfe.lr •. Sometimes when I C<!11't do scme hing I reolly 
want to do. I My. 0 preblem. 

When people Mve a problem, they might fu o�, scored. or confused. If hey 

get upset, hey m; t /lOt be .mle to thillk 0 C way to solve hei- problem. S"",e 

poopl£ use a str<rttg'/ to £Ip helll ind a solut,." to heir problem. A strategy 

helps people. organize hei hou9hts and develop Q pran of act;�n. S.me people 

oU"", hose steps of Q p""blem solving strategy ""led STOP, THtNl(, PROCEED: 

Take a ew deep breaths and ·celm down. 
Ask yourseJ , "  WOO is the problEm?" 

5 ate the prob em. 

Thi"" 0 sOllle possible solutions. 
Ask yoo.rself. 
"Whkh sf>lution wj�1 get the rl!Sul s r ¥Io'Ont?" 

Decide ich solut •• " TO ry, 

TG.ke "ction to try the SOIUtiCfl you dl<:se. 
I the 50 .011: does not "''0 k, 
Try another p[)Ss;b eo soJution. 

The n£ time I "",.. Q preblem, I will try to oil .... the steps i the 
STOP. THINK. PROCEED strategy. I will try to tJSe his problem solving strotegy 

TO help me find a so 1ItlO/l to lIlY prabJe/t\. 

Figure 6. Problem Solving Process as presented to the participants. 

V. RESULTS 

To enable a detailed discussion of the log data collected, 
only the results from the standardized testing, and the findings 
from the Unlocking the Door Scenario will be presented. 

A. Standardized Testing 
Only 2 of the 4 participants administered the TOPS-2A 

were able to successfully complete it, P3 and P6. P6 gave 
responses that resulted in a standard score in the low average 
to average range for his age of 15 years and 9 months. His test 
score resulted in an age equivalency of 12 years and 6 months. 
P3 gave responses that resulted in a standard score in the 
below average to low range for his age of 13 years and 5 
months, and an age equivalency below the minimum measured 
by the test, which is 11 years and 2 months. 

P4 attempted the test, but was unable to complete it. He 
became agitated and began repeating parts of the question as 
his response. For this reason, his testing was stopped and 
scoring his test was not possible. We were also unable to score 
P2's test. He had very limited language, and we were unable 
to complete his test because we could not be sure that he 
understood the passage or the questions. 



We only attempted to administer the SPSI to the 2 
adolescent participants who successfully completed the 
TOPS2-A (P3 and P6). P6 was able to complete the SPSI 
independently, scoring 124, which is in the above average 
range. P6 responses classified him as having a positive 
problem orientation, with an avoidant style of problem 
solving. P3, however, showed signs of stress part way through 
the survey and we did not ask him to complete it. 

Only 2 of the participants over 18 were able to complete 
the SPSI. P8 was able to complete the inventory 
independently, scoring 89, which is in the low average range. 
P7 was also able to complete the SPSI, however, he asked that 
a researcher read it to him, indicating that "reading is part of 
[his] disability." P7 scored 90 on the SPSI, which is in the 
average range. Both these participants were classified as 
having a negative problem orientation, and an avoidant style 
of problem solving. Of the 2 remaining participants over 18, 
only P5 attempted the test, but began showing signs of distress 

Unlocking the Door 
Scenario 

Your IEIiIchersays "Please getth. green folder I I 
left on my desk, and hrlng it to me. I need it for I 

a meeting: lh en, h. says, 'Here's the key . • 

Hurry back. The m_ing sta rts soon.' 

A 

Decision 1 

-0-0 

almost immediately so we stopped the test. We did not feel 
that PI had the verbal language ability to be able to complete 
the inventory, so we did not attempt it. 

B. Testing: Software interaction, Scenario 1 

All the participants completed the scenario successfully 
during the first day of software testing. The logs collected by 
the software provided us with a detailed description of the 
participants' interaction with the system; recording button 
clicks and timings. As can be seen in Figure 7, 7 out of the 8 
participants chose a path considered to be complex, in that the 
participant was required to navigate three decision points in 
order to successfully solve the social problem. In addition, all 
7 of these participants chose the same complex path (2C, 
getting help from a teacher). There was a great deal of 
variation, however, in the time it took the participants to 
complete the scenario. Participant P5, for instance, completed 
the complex path in the shortest time, taking only 156 seconds, 
and P6 took the longest time, taking 252 seconds (Fig. 8). 

Deci�ion 2 

B 

Decision 3 

A 

-0--0 
- 0 ' 

0 0 
B 

A. You and your friend go Into tho classroom. 
Whil.you're there, vou dedde to playa game 
on the com puter. 

Complex Solution: 
You deliver th" folder 
to you rteacher. 

- - - - - .- � � �O. 
B. You go int" the dassroom and got the 
green folder. 

Unupected obstacle: 
You putthe key I n the door and turn the 
ha ndle. The ... 's a problem. The door 
W'On't open. 

path not e>(p lored 

P2and P4 

I _ remaining participants 

c 

A. You think "On well, I tried:' 
You Ie""" the key In the door 
and walk away. You go to your 
neX! class. 

B. You take a deep breath to 
calm down. You take the key out 
of the lock, and d odde to try 
again. 

C. You get angry. You tu m the 
handle agai nand try to force the 
door open by kickin 9 it with you r 
foat. 

A. You see a friend nearby. You 
ask her to help you open the 
door. 

B.. You t. ke the key out of the 
door and go boektothe office. 

C. You go find another teacher 
and ask h.rto help you Dpen the 
door. 

Figure 7. Paths chosen in scenario I. 
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. . You rake the key out of the door 
• and go back to theoffice. YaLl're 

t •• cherthanksyou for trying. 

A 

A. You go I llIo the d .ssroam. wh ile you're 
there, you decide to eat a snack before you 
deliver the fold .r. 

B. You go into the dassroom an d get the 
green fold er_ 



Decision Time - Unlocking the Door 

P8 

P7 

P6 

; P5 Co 

:� P4 .. 
-intra 
• Decision 1 

a. 

P3 Decision 2 

P2 • Decision 3 

PI 

0 50 100 150 200 250 300 

Time (seconds) 

Figure 8. Time to complete each stage in scenario I. 

The logs also allowed for the analysis of data regarding the 
number of times a participant clicked a particular button. This 
enabled us to see which participants did not wait until the 
audio narration had completed before attempting to proceed. 
As can be seen in Table 1, this data also varied significantly 
across participants. In this case a low number indicates that the 
participant more often waited to hear the complete narration, 
and a zero in decision 3 indicates that the user chose the 
simple solution, and therefore did not have to complete the 
third stage of the scenario. 

Log data was also collected from the Reflection portion of 
the software. This data showed longer than usual pauses in 
some of the participants' transitions from the Experience to 
the Reflection portion. Following the pause, however, very 
few errors were made. Six out of the eight participants (all 
except P2 and P7) made one or fewer errors before 
successfully populating the timeline. 

C. Post-Hoc Analyses: 
Following the conclusion of the study, the two researchers 

that were present during the standardized testing and 
throughout the software testing were asked to rank the 
participants with respect to their language abilities and visible 
characteristics of Autism. One of the researchers is a PhD 
student in Computer Science, and the other is a PhD student in 
Education with more than ten years of experience teaching 
children with special needs. Despite these differences in 
background, both the researchers ranked the participants in the 
exact same order. These rankings can be seen in Table 2, 
where 1 indicates the participants that was observed to have 
least noticeable characteristics of Autism and the most 
language and 4 indicates the participant perceived to have the 
most characteristics of Autism and the least language. 

The participants were divided into those that were over 18 
years of age and those that were minors. This allowed for the 
timing data and the click data to be correlated to the ranking. 
For the minors in the study, we found that in all three decisions 
the number of clicks was negatively correlated with the 
participants subjective ranking. We also found that the timing 
data was very strongly positively correlated with the ranking in 
the minor participants, with the total time having a 0.95 
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Intro Decision Decision Decision Total 

PI 

P2 

P3 

P4 

P5 

P6 

P7 

P8 

Table I. 

5 

5 

5 

5 

5 

5 

5 

8 

I 2 3 

3 3 4 

3 3 7 

3 3 5 

5 4 7 

6 7 6 

12 15 19 

4 3 3 

6 7 0 

15 

18 

16 

21 

24 

51 

15 

21 

Number of clicks logged in the Unlocking the Door Scenario. 

Minor Rank Over 18 Rank 

P6 I P7 I 

P3 2 P8 2 

P2 3 P5 3 

P4 4 PI 4 

Table 2. Subjective Post-Hoc Ranking of Participants 

correlation with the ranking. These correlations were not as 
clear in the data from the participants over 18, however. 

VI. DISCUSSION 
One of the goals of this study was to have students learn the 

general problem solving process (Fig. 7) and then present the 
software in an effort to help them generalize this process. We 
found that the current presentation of the material in a paper 
format (like traditional Social Stories TM) was not effective in 
getting the participants attention. We suspect that the 
participants were less interested in the format given when the 
computer was readily visible to them. In future studies we plan 
to incorporate this step into the computer software. 

Only 3 of the 8 participants (1 minor, 2 over 18) were able 
to complete the standardized testing component of this study. 
The goal of using standardized testing measures was to have an 
objective measure of the students' problem solving ability 
before beginning our intervention. 

Given that our sample size was small we cannot make 
claims about the general feasibility of using these two measures 
with a population with HF ASD, however, it does indicate that 
we need to have an alternative manner of assessing problem 
solving skills. One consideration is that both of the current 
assessments required that the participants propose solutions, in 
other words they would need to recall information. Research 
indicates that for individuals with HF ASD "recalling" 
information taxes their executive function and thus may be 
more difficult than other manners of responding [21]. Thus, in 
the future we plan to adapt the problem-solving test so that it is 
incorporated into the software, and participants are only 
required to recognize appropriate options (multiple-choice). 
This manner of response is less taxing cognitively and may 
result in a higher rate of successful completion. This will 
enable us to have a better means of assessing social skills 
acquisition. 



Despite the difficulties we encountered with the 
standardized testing, our experience with individuals with 
HF ASD made us confident that our participants would interact 
more favorably with the technology. Our expectations were 
confirmed during the study, as all the participants were able to 
successfully complete all three scenarios. This supports the 
idea that the software was able to provide the scaffolding 
necessary to enable even the participants that struggled with the 
testing to be successful during the software intervention. 

In the Unlocking the Door Scenario, participants had the 
choice of either giving up and returning the key, or asking a 
friend or teacher for help. The latter is more complex because 
it requires interpersonal interaction, and the navigation of a 
third decision point. Seven out of eight participants chose the 
same complex solution, which involved the user asking a 
teacher to help them open the door (Fig. 7). Our study was 
conducted at a school in which the students interact one-on-one 
with a counselor for most of the day. For this reason, we 
believe that this choice is a reflection of the environment in 
which these participants find themselves. 

The results indicated that longer pauses were logged at the 
transition between the experience and the reflection sections. 
We believe that this is the result of the fact that the actions 
expected from the user in this section were notably different 
from those in the experience portion. All the participants were 
able to complete the reflection portion successfully indicating 
that some thought was all that was required. 

The subjective ranking allowed us to analyze the log data 
further (Table 2). We found that the minors that were ranked 
higher were more impatient and did not wait to hear the audio. 
We believe that this is likely because these participants were 
able to read the text quickly, and therefore were ready to 
proceed before the audio had completed. 

The correlations between subjective participant ranking 
and log data for the participants over 18 were not as telling. 
This can be explained in several ways. In conversation with PI 
and his counselor, for instance, we learned that, despite 
exhibiting limited verbal language, PI was a proficient reader 
and Scrabble™ player. These skills enabled him to benefit 
from the text provided in the software and navigate the 
scenarios successfully. Similarly P7 exhibited particular 
interests in technology and suggested that we modify the 
system to allow for those that can, to proceed faster. Knowing 
that the buttons would not respond until the sound had 
completed, he chose to wait before attempting to proceed. 

VII. CONCLUSION 

The population of young adults with high functioning 
autism spectrum disorder (HFASD) is growing. Many of these 
individuals can function effectively and autonomously, but 
need assistance to handle the complexities of society. This 
study suggests that participants with HF ASD responded 
favorably to a prototype software system designed to aid in 
training social problem solving skills. This is in line with 
many other studies that have found that individuals with 
HFASD do well with computer-assisted interventions [1, 12, 
13, 14, 15]. It also suggests that students may do better with 
interventions that are wholly computer based. We found that 
participants struggled with standardized social skills tests, and 
were not interested in attending to information that was 
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presented in a paper format, but were eager to get to work on 
the computer. As expected the log data provided us with 
insights into the process that the individuals used to solve a 
given scenario, suggesting that software versions of "social 
story" like interventions are well suited to analyses. This study 
also shows that a computer based intervention can be adapted 
to be used in a school setting and that students could, in fact, 
have a period where they are able to engage in an intervention 
then go back to their normal routine. 

VIII. FUTURE WORK 

It has been our goal to develop a software system that 
enables individuals with HF ASD to experience and reflect on 
social problem. Now that the feasibility of the design 
ideology has been validated, our next step will be to develop a 
full-scale system that encompasses all aspects of an 
intervention, including software based assessment, and many 
diverse scenarios. This will allow us to assess the impact that 
the software has on the development of the participants' social 
problem solving skills. 
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