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Abstract: Teachers of autistic students must observe the bebaviors of these students
and acquire the necessary skills to analyze theesaof these behaviorBeachers can build

a low-stress environment by considering the charatics of each student, which can be
revealed by analyzing their behavioral factors. ideer, it is not easy for less-experienced
teachers to perform such analysis. Therefore, eid@veloping a training package that aims
to help less-experienced teachers acquire the wdigar and analytical skills necessary to
accurately identify the behavioral factors of eatldent with autism. We carried out our
preliminary experiment by using a prototype systeased on the hypothesis that it is
possible for even an less-experienced teacher ke g@rect assumptions about behavioral
factors such as stress. The results of our predingiexperiment support this hypothesis.
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Introduction

This study focuses on children who have been dsgghavith low-functioning autism
spectrum disorder (ASD). ASD is a neural developndesorder characterized by impaired
social interaction and communication; those charatics are listed on the diagnostic
criteria of theDSM-IV [1]. Problem behaviors, such as self-injury, imiduactions that
injure the self or others, such as picking at thia,shand biting, and head banging; these
behaviors are almost always caused by ASD’s comeation difficulties [2]. The
manifestation of problem behaviors is sometimes pamed to an iceberg, with the tip
representing the overt behaviors (i.e., the resaltsl the submerged portion representing
the underlying differences and impairments (i.be factors that create the results) [3].
Therefore, teachers must observe the behaviorstistia students and analyze the factors
that cause those behaviors (hereafter referres ‘hednavioral factors”). Problem behavior,
which is seen at least occasionally in each peveitin autism, is caused by behavioral
factors in many cases, such as minor changes ofroanvent and surrounding
circumstances. To build a low-stress environmérg,teacher must take into account the
characteristics of each student with autism andtrgusss at the behavioral factors that
influence these characteristics as accurately asilge. However, it is difficult for
less-experienced teachers in special-support ssbhoalcquire the skills to accurately guess
behavioral factors that are not presented.

Thus, we are developing a system to accompangiairtg package that will help
less-experienced teachers to acquire the neceskdlis for observing the behavior of
students with autism and to analyze the behaviacabrs of those students. Although many
behavior-analysis training packages help users ltim knowledge and to acquire
analytical skills, they require users to undergdtiple rounds of self-study or training; as a
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result, these other packages are not necessafilyerf. Therefore, establishing the
framework for an efficient training package is eanously significant.

We have developed a case conference support sysieipped with a balloon-type
video-annotation function (hereafter referred to*agdeo annotation”) [4]. It has been
suggested that it is possible for viewers to obéaareness of certain behavioral factors by
reading video annotations, inserted by experienathers, that express the likely
intentions of people with autism, and by compathese annotations with those inserted by
other teachers. However, although this technigeffestive in terms of observing certain
behaviors, it is difficult to analyze the behavidextors solely through inserting individual
video annotations. In discussions between lessrexqmed teachers, the topic of behavioral
factors also appeared; however, the contents skttscussions were scattered and did not
deepen. It was observed that less-experienced éemadbnded to gain awareness of
behavioral factors only from referring to the aratimins from expert and experienced
teachers. Whereas it is effective for teachershares information among themselves
regarding their awareness of the behaviors of Speaitistic students and to reflect this
knowledge in their lessons, this concept cannoi@gpglied to the field of knowledge
acquisition or obtaining teaching skills because ¢haracteristics of each autistic person
are different. Thus, although it is necessary toycaut training intended to give teachers
experience in guessing behavioral factors, it fcdit to accomplish this using only
methods outlined by previous studies.

Therefore, we conducted a survey to discover velsg-Experienced teachers cannot
correctly infer behavioral factors from the oveehhaviors of students. As a result, it was
discovered that students training to be teachersl to be unable to identify a
correspondence between problem behaviors and ;saibsss student teachers interpret
behavioral factors based on their own experimenibds. Hence, we believe that the
less-experienced teachers had made superficialmedty. We also theorize that
less-experienced teachers can infer behaviorabmadhrough by learning to identify
potential stress in their students and analyzindesit behavior with a view toward stress.

1. Compendium of the Training Package

We propose a training package based on the hypsthest even an less-experienced
teacher can make correct assumptions about bebbfactors such as stress. Steps 1 and 5
of this package use methods established in presiuaty [4].

Step 1Participants express their interpretation of thention of the target child in the
video by using balloon-type video annotation. leigected that less-experienced
teachers can become aware of behavioral factossighrthe activity of expressing
their interpretation of these intentions.

Step 2Participants analyze the scene containing thesetaiions, with a view toward
stress. Through this work, participants are expketdebe able to focus on the stress
level of the target child.

Step 3Participants analyze behavioral factors with a vieward stress. The system gives a
visual representation of the stress analyzed ip 2tan the form of a graph;
participants describe the common points betweel-sligess and low-stress scenes.

Step 4Participants observe the differences between tperexeacher’s stress graph and
their own. Then, participants describe the comnaintp among the high-stress and
low-stress scenes that were pointed out by therexgacher. It is expected that
participants can reflect on the differences betwtheir methods of analysis and
those of the expert teacher.

Step 5Participants refer to the expert teacher’s videwogations.
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The training package is composed of a worksheetaatraining system. Herein, we
describe the prototype system and the procedurdisiootraining package in detail. The
prototype system is a client-server system. Thentlside can be operated in Windows
VISTA/7. Figure 1 shows the prototype system iraeet
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Fig. 1 Prototype system
1.1 Procedures for use of the training package

We developed the training package based on the ofdd®-hour exercises using videos of
approximately 15 minutes each and a one-hour cortaneby an expert. The procedure for
this exercise was as follows:

1. Participants insert the annotations in the vidé6.rin)

2. The system groups the annotations (which parti¢gphave inserted on an hourly
basis); participants refer to the video, whichinked by its annotation groups. Then,
participants select a stress level. (15 min)

3. Participants describe the differences in their whdets among their own annotations
and the common points among the high-stress seamk®w-stress scenes. (25 min)

4. Participants draw a comparison between their owasstgraphs and that of the expert
teacher; they describe their burgeoning awaremeggiworksheet. (15 min)

5. Participants browse the video digest of the compaints chosen by expert teachers
between the high-stress/low-stress scenes, andiltkesbe common points in their
worksheets. (10 min)

6. The system displays the expert teacher’'s annogtibe users describe their growing
awareness in their worksheets. (15 min)

2. Experimental Methods
2.1 Target video

The target child was a 10-year-old boy who had lekagnosed with ASD and was enrolled
in a special-support school. His vocabulary wastéd) his method of communication was
to use non-verbal instrumental gestures. Many vedemes showed him running around or
not participating in class. We video-recorded #rget child during one day of school. The
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edited video was 13 minutes long and was compoadrmrning assembly, an arithmetic
lesson, and a physical-education lesson during twthie target child exhibited problem
behavior frequently.

2.2 Participants

Participant A and participant B were graduate-stBaalents who had applied for jobs as
special-support-school teachers and had experteacting in elementary school or junior
high school. However, these individuals had notnedi practical experience in a
special-support school.

2.3 Procedure

We conducted a preliminary experiment to inveséigahether less-experienced teachers
can correctly interpret behavioral factors in terfstress. The survey was administered
individually. First, we worked with the training @eage, which was set up according to the
prototype system and used the methods we desdaritssttion one. However, we did not
work on the content of the expert teacher’s lectivext, we carried out non-structured
interviews and the questionnaire survey.

3. Results and Discussion
3.1 Selecting a stress level

First, Participant A focused on the scene in whick target child touched the sand
repeatedly; this participant commented, in her wbdet, “Does he really like to touch
sand? | think...probably not.” Then, participant Aatetl, regarding non-structured
interviews, “When | watched the video the first é&inh recognized his behavior of touching
the sand repeatedly as a fun activity. Howeveough use of the training system, | began to
guestion my own interpretation of his behavioratdas.” Therefore, it was suggested that
participant A can adjust her interpretation by ing a stress level appropriate to the target
child in the video. Similarly, participant B canadyze behavioral factors in terms of stress
by observing the differences between his own anioois and those of other teachers.
Therefore, the work of selecting a stress level imagffective with a view toward pointing
out areas of stress. In addition, it was sugges$taidparticipants can acquire awareness of
behavioral factors.

3.2 Describing the common points among high-stresslanestress scenes

In her worksheet, Participant A describes the compaints among the high-stress scenes
as being “the scene of touching the sand” and %bene of running around.” In her
non-structured interview, she stated, “When thikldbuches the sand or runs around, he is
under stress. Therefore, he overcomes the temptettiget angry.” She was aware of the
behavioral factor when she selected the stresd v arrived at her conviction by
referring the relevant scene when she describeddimenon point between the high-stress
scenes. In her non-structured interviews, shedtdiethe child likes to touch sand, he
should continue to touch it” and “I thought thatdt®uld figure out the instructions when he
has an understanding of what to do next.” Partidifgaalso described the common point
concretely. Therefore, it was suggested that thetecw of the discussion in which
participants choose the stress level of the tarigiéd leads them to analyze the behavioral
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factor by describing the common point between lughss scenes. However, neither
participant described behavioral factors by refeirggn the common point between the
low-stress scenes.

3.3 Awareness gained by reference to the stress gragatied by an expert teacher

Participant A referred to the expert teacher’'ssstrgraph and compared it with her own.
However, she has not acquired the necessary avesremenake statements such as “It was
unexpected” and “I think that he practices gymmasin a straightforward manner.”
Similarly, although participant B strove to gainareness, as indicated by statements such
as “l can understand that touching the sand isanpteasant sensation for him.” this
participant did not acquire the same level of awase as he had in his other description.
Nevertheless, both participants strove to acqui@aness by referring to the video digest
containing a graph of the high-stress situatiortsaagraph of the low-stress situations (both
created by expert teachers) and by describingdheron points among the high-stress and
low-stress graphs. For example, participant A palrdut behavioral characteristics such as
“He jerks away from the teacher in the high-stsesne” and “He looks into the distance in
the high-stress scene.” She clarified her awaremegarding behavioral factors in
statements such as “The high-stress factor istfigateacher allowed the child to exercise
forcibly,” which specify the common point among Imigtress situations. Further,
participant A acquires awareness of the commontga@mong low-stress situations: “It is
in low-stress scenes that the teacher faces theearid the teacher can hold his interest” and
“It is in low-stress scenes that the teacher takpegsitive approach toward him and praises
his behavior.” Similarly, participant B gained awaess, as he can appreciate awareness of
the importance of analyzing behavioral factors diyely by observing the child’s actions
before and after the behavior highlighted in theewl. Therefore, participants are unable to
understand the true meaning of experts and nottalgain awareness by only comparing
the stress graph However, this result suggestspimditipants can gain awareness and a
new point of view by referring to the video dige$high-stress and low-stress scenes.

4. Summary

In this article, we report the results of our prefiary experiment using a prototype system.
This system was developed based on the hypothegitess-experienced teachers learn to
accurately infer behavioral factors in terms oés# by being given a framework of stress
analysis to help them learn to spot stress occoeré@mpeople with autism. Although our
experiment is preliminary, participants were aldegain a great deal of awareness.” In
future work, we will improve this system based be tesults of the preliminary experiment
and on its use in actual training sessions.
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