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ABSTRACT

Individuals with autistic spectrum disorders (ASD) have difficulty inferring other people’s feelings from their facial
expressions and/or from situational cues, and therefore, they are less able to respond with prosocial behavior. We de-
veloped a computer-based training program to help teach the connection between facial-based or situation-based emo-
tions and prosocial behavioral responses. An 8-year-old male school child with ASD participated in the study. In this
program, he was trained to identify persons in need of help and appropriate prosocial responses using novel photo-
based scenarios. When he misidentified emotions from photographs of another’s face, the program highlighted those
parts of the face which effectively communicate emotion. To increase the likelihood that he would learn a generalized
repertoire of emotional understanding, multiple examples of emotional expressions and situations were provided.
When he misidentified persons expressing a need for help, or failed to identify appropriate helping behaviors, role
playing was used to help him appreciate the state of mind of a person in need of help. The results of the training indi-
cated increases in prosocial behaviors during a laboratory task that required collaborative work. His homeroom
teacher, using a behavioral rating scale, reported that he now understood another’s emotion or situation better than
before training. These findings indicate the effects of the training are not limited to the artificial experiment situation,
but also carried over to his school life.

Keywords: Autistic Spectrum Disorders, Situation-Based Emotions, Facial-Based Emotions, Prosocial Behavior,
Social Skill Training, Computer Based Training Program

* Corresponding Author, E-mail: takezawato@gmail.com




Computer-Based Training Program to Facilitate Learning of the Relationship between Facial-Based and Situation-Based Emotions and Prosocial Behaviors

Vol 11, No 2, June 2012, pp.142-147, © 2012 KIIE

143

1. INTRODUCTION

Prosocial behavior is a set of social skills that con-
tributes to mutually beneficial human relationships. The
term prosocial behavior describes voluntary acts that
typically are helpful to others. Prosocial behavior often
is motivated by empathic concern for the other person
(Decety and Grezes, 2006). Recent brain imaging stud-
ies using functional magnetic resonance imaging (fMRI)
have demonstrated that brain activity in response to the
perceived pain of others can predict the actual amount of
a charitable donation (Ma et al., 2011; Mathur et al.,
2010). These results indicate that empathy for the pain
of others can motivate prosocial behavior from the stand-
point of brain science.

Persons with an autistic spectrum disorder (ASD)
have difficulty demonstrating empathic concern for oth-
ers. Schulte-Ruther et al. (2011) reported that certain
brain activity and corresponding empathic behavioral
responses of participants with ASD were weaker than
those of unaffected participants. Because of these brain-
based behavioral differences, persons with ASD have
trouble initiating prosocial behavior (Crozier and Tin-
cani, 2007). Therefore, it is necessary to develop train-
ing programs regarding prosocial cognition and behav-
ior for children with ASD as a strategy to support their
social adjustment (Bosseler and Massaro, 2003).

For this study, we developed computer-based social
skill training (SST) programs to teach the relation be-
tween facial expressions of emotion and/or situational
cues and appropriate prosocial responses that facilitate
the goal attainment of others. We focused on the detec-
tion of another’s pain because children with ASD have
trouble inferring painful emotions from facial expressions
when interacting with others (Dapretto et al., 2006; Harms
et al., 2010). The ability to detect another’s pain is a
necessary precursor to responding prosocially, as painful
emotion indicates a need for help. However, children
with ASD have difficulty detecting another’s pain from
not only facial expressions but also situational cues (Riby
and Hancock, 2008). Therefore, the SST programs in-
cluded two components that enhance the ability of chil-
dren with ASD to infer another’s feeling state from fa-
cial expressions and situations. One was learning a cor-
respondence between facial expressions and emotion,
and the other was learning a correspondence between
situations and prosocial responses. The SST programs
also included role-playing in which the child with ASD
was trained to infer another’s feelings by reproducing a
scene where he caused someone difficulty, and then
putting himself into the other’s position.

Computer-based SST programs have the potential
to reduce the demand on specially trained teachers and
to transcend the limits of the school schedule. This study
reports the ability of novel computer-based SST pro-
grams to teach prosocial behaviors to a child with ASD.

2. METHOD

2.1 Participant

An 8-year-old male school child with ASD partici-
pated in this study. He attended an elementary school
regular class and a conductive education class on the
campus of a Fukui University “Tanpopo classroom.” He
had been evaluated and diagnosed with ASD at age 3 by
a pediatrician (the fifth author of this study). His verbal
IQ was 56, performance 1Q was 87, and full scale IQ
was 68 based on the Wechsler Intelligence Scale for
Children-III (Wechsler, 1991).

2.2 Study Duration and Settings

The duration of the study was from September 2010
to January 2011, and it included three phases: baseline
determination, training, and follow-up. There were three
baseline sessions, six training sessions, and three post
training, follow-up sessions. During the baseline and
post sessions (one 30-minute session each per week), the
participant’s helping or altruistic traits were measured
based on the frequency of prosocial behaviors observed
in laboratory settings before training. The frequency of
prosocial behaviors was measured during a manual
training activity (e.g., paper craft), a school-like activity
which required collaborative work. During training ses-
sions (two 60-minute sessions per week for three weeks),
the participant was trained to identify the facial expres-
sion of persons who needed help, and appropriate proso-
cial responses, using computer-based SST programs and
role-playing. Then the frequency of prosocial behaviors
was compared between the baseline and post training
sessions.

2.3 Contents of Training

The computer-based social skills training material
was uniquely developed for this study; and the program
consisted of two parts, assessment and training.

2.3.1 Assessment

The computer program asked the participant to
choose the correct option in two types of quizzes by
using a touch panel. The number of options was from
four to six. The presentation of images, questions, an-
swer options, and a record of the participant’s responses
were controlled by Microsoft Visual Basic 2008.

There were twenty quizzes about inferring another’s
feeling state from images of facial expressions, consist-
ing of five people (two males and three females) x four
kinds of expressions (joy, sadness, surprise, and disgust).
Figure 1 shows an example. The question asked was
“How does this person feel?”. The participant was asked
to select the most appropriate option which represented
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the emotion of the displayed facial expression.

How does this
person feel ?

Joy Sad
Fear DngUSt
Surprise, = Anger

Figure 1. Quiz about other’s emotion.

What to do ?

Pick up the pen-case
Lend the eraser

; Locate the bag

Other

Figure 2. Quiz about prosocial behavior.

There also were 18 quizzes about identifying an-
other’s need for help and appropriate expected prosocial
behavior in a given situation. In these quizzes, images
showed three people engaged in some sort of activity.
Figure 2 shows one of the quizzes. In this case, two stu-
dents are reading their text books. However, one of them
has dropped her pencil case and her facial expression is
intended to show distress. The quiz asked the following
questions: (a) Who is unhappy? (b) Why is the person
unhappy? (c) How should you act to help the person? To
assess the ability of the participant to detect another’s
pain accurately, we also prepared five images in which
no one was unhappy. If the participant could detect
whether someone is unhappy or not, he would be ex-
pected to select the “none” option to the question “Who
is unhappy?” for those images.

The number of correct responses to the quizzes was
used to assess the effects of training. We set a criterion
of 80% correct on each quiz to indicate mastery. When
the participant achieved mastery regarding the facial
expressions, the prosocial situation training began. When
the participant achieved mastery regarding prosocial
behavior, the training sessions were finished.

2.3.2 Training

When the participant made a mistake inferring an-
other’s emotion from the depicted facial expressions, an
image which highlighted specific parts of the face was

immediately shown (Figure 3). Those parts of the facial
expression that are critical to distinguish emotions were
highlighted. Similarly, when the participant made mis-
takes in identifying another’s need for help and what the
appropriate prosocial behavior would be, he was asked
to role-play or imagine what the person in the image
would be feeling. When the participant selected a cor-
rect option, a fanfare was played.

the curve of
lips is
backward
and upward

into a grin

Figure 3. Instruction material.

2.4 Outcome Measures

We determined the frequency of occurrence of the
participant’s prosocial behaviors during a manual train-
ing activity in laboratory settings. The activity was vide-
otaped and then two reviewers recorded whether the
participant provided an appropriate prosocial behavioral
response within 30 seconds of a request for help. Table
1 shows behaviors that were checked as correct proso-
cial responses. In addition, a behavioral survey was ad-
ministered before (baseline) and after the training ses-
sions to help determine skill acquisition and generaliza-
tion to a “real world” setting. A teacher recorded the
frequency of the participant’s in-classroom prosocial
behaviors. The questionnaire used (Ueno and Okada,
20006) is composed of 48 items and is designed to assess
social skills (collective behaviors, self-control skills, peer
relationship skills, and communication skills). Collective

Table 1. Prosocial behaviors during manual training

activity
Request for support Prosocial behavior
Gesture of searching for paste Pass the paste
Drop craft paper to the floor Pick up the paper

Have a lot of luggage with both hand Open a door

Struggle to carry a heavy desk Carry the desk together
“I want to use a paste.” Pass the paste

“I am tired of eating the snack.” Share another snack
“Have you finished using a scissors?” Pass the scissors

“I need dishes to prepare snacks.” Pass dishes

“I can’t get the cap of a paste off.” Open the cap

“Have you cleaned the table?” Clean the table
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Table 2. Correct rates of quizzes about other’s emotion

. . Ist day 2nd day 3rd day
Facial expression — — — — — —
Pre-training Post-training Pre-training Post-training Pre-training Post-training
Joy 100.0 100.0 100.0 100.0 100.0 100.0
Sad 50.0 100.0 40.0 80.0 40.0 80.0
Surprise 100.0 100.0 100.0 100.0 80.0 100.0
Disgust 50.0 50.0 40.0 60.0 100.0 80.0
Average 75.0 87.5 70.0 85.0 80.0 90.0
Values are presented as percentage.
behaviors are characterized by manners, situational com- training.

prehension, participation in groups, and role perform-
ance. Self-control skills include emotional control and
behavioral control. Peer relationship skills are character-
ized by the establishment and maintenance of peer rela-
tionships. Communication skills include listening, spea-
king, assertion, and conversation skills. Each item was
rated on a Likert-type scale from 0 to 3 according to how
frequently the child demonstrated the behaviors.

3. RESULTS

3.1 Performance of Quizzes about Another’s
Emotion and Prosocial Behavior

Table 2 shows correct response rates for the quiz-
zes about another’s feelings based on facial expression.
On all training session days, correct rates for facial ex-
pression of joy and surprise were greater than or equal
to 80%. However, correct rates for facial expressions of
disgust (i.c., painful emotions) were less than 80% on
the post-training first and second days. By the third day,
correct rates for all facial expressions reached the mas-
tery criteria after training.

Table 3 shows correct response rates for quizzes
regarding prosocial behavior. By the third day, correct
rates reached the mastery criteria at both pre- and post-

Table 3. Correct rates of quizzes about prosocial behavior

Pre-training Post-training

Ist day 72.7 90.9
2nd day 75.0 75.0
3rd day 83.3 83.3

Values are presented as percentage.

3.2 Occurrence of Prosocial Behaviors During
Manual Training Activity

Table 4 shows the occurrence of prosocial behav-
iors exhibited during a manual training activity in a
laboratory setting. None of the prosocial behaviors were
observed in the baseline sessions. However, three proso-
cial behaviors were observed in the training and follow-
up sessions.

3.3 Teacher Ratings of Classroom Social Skills

Figure 4 shows the classroom teacher’s baseline
and follow-up scores on the questionnaire about social
skills. Scores regarding skills related to “situation com-
prehension” and “establishment of peer relationships”
showed relatively large changes (more than 0.6 pt). While
the scores for situation comprehension skills were higher

Table 4. Occurrence of prosocial behaviors during manual training activity

Request for support Prosocial behavior Baseline Training Follow-up

Gesture of searching for paste Pass the paste - -

Drop craft paper to the floor Pick up the paper - -

Have a lot of luggage with both hand Open a door - - -
Struggle to carry a heavy desk Carry the desk together - - -
“I want to use a paste.” Pass the paste - o o
“I am tired of eating the snack.” Share another snack - - -
“Have you finished using a scissor?” Pass the scissor - - -
“I need dishes to prepare snacks.” Pass dishes - - -
“T can’t get the cap of a paste off.” Open the cap - o -
“Have you cleaned the table?” Clean the table - o -

o indicates the occurrence of prosocial behavior.
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after the training, scores for establishment of peer rela-
tionship skills decreased.
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Figure 4. Scores of the questionnaire about social skills.

4. DISCUSSION

The results of this study indicate increases in the
frequency of prosocial behaviors by a child with ASD
after training with the computer-based SST programs.
Specifically, the participant who did not behave proso-
cially during the baseline sessions became able to show
some prosocial behaviors during the manual training
activity in the laboratory setting after training. In addi-
tion, the participant’s homeroom teacher indicated that
he became better able to comprehend another’s emotion
from situational cues after the training. These results
indicate that the effects of the training were not limited
to the experimental setting, but also carried over to his
school setting. Therefore, it is possible that the com-
puter-based SST programs can assist in the learning of
prosocial behaviors.

It is important to emphasize the value of learning to
detect another person’s feelings from their facial expres-
sions. In our computer-based SST programs, increases
in prosocial behavior began after learning the corre-
spondence between another’s emotion and facial expres-
sion. The ability to detect painful emotions from facial
expressions is especially important because pained fa-
cial expressions can be seen as a request for prosocial
behavior from another.

It is also important that the method of feedback
during the learning of facial expressions took into con-
sideration the cognitive style of persons with ASD. Such
persons are thought to use local, feature-based informa-
tion processing, in contrast to the global, configural-
based strategy used by individuals with normal devel-
opment (Harms et al., 2010; Spezio et al., 2007). In our
computer-based SST programs, we highlighted the parts
of the face (i.e., local features), anticipating that that

method of feedback would be more effective for sub-
jects with ASD.

However, a side effect of our SST programs was
also observed. The participant’s homeroom teacher re-
ported that he became more passive regarding establish-
ing peer relationships after the training. This could be
interpreted as a result of the enhancement of the ability
to better comprehend situations. As the participant be-
came better able to comprehend another’s emotional
state from situational cues, he may have erred on the
side of caution regarding the establishment of a peer
relationship. Further work is underway to assess the
correctness of this interpretation. It also is necessary to
verify further the effects of the training programs by
increasing the number of participants.

5. CONCLUSION

We developed a novel computer-based training
program to help teach the connection between facial-
based or situation-based emotions and prosocial behav-
ioral responses for persons with ASD. An 8-year-old
boy with ASD was trained to identify persons in need of
help and appropriate prosocial responses using novel
photo-based scenarios. His homeroom teacher estimated
that he understood another’s emotion or situation better
than before the training. This result indicates that the
effects of the training were carried over to his school life.
However, the single-participant design limits the gener-
alizability of the training effects across the range of au-
tistic children. Additional large scale, group design stud-
ies which include children of different ages and func-
tioning levels are needed to replicate the results and to
determine expected traing effects across a wider range
of children with ASD.
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