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Abstract: In this paper, we discuss the effectiveness @frdological modeling approach in
practice. Although a lesson plan is a documentdbatribes the plan of a lesson, the design
rationale behind it tends to be implicit. The authbave developed an ontology called
OMNIBUS and a theory-aware authoring system calBtARTIES. This paper describes
the result of the experimental use of them in #a task of schoolteachers.
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Introduction

Teachers develop their teaching skill in their picacthrough self-reflection and discussion
with other teachers or experts [1][2]. “Lesson gtud a systematic activity to foster such
development in a group setting [5]. Lesson studysab improve design of a lesson (lesson
design) through discussion among teachers befereetither carries out the lesson and to
bring reflection through evaluating the lesson raftee lesson. In designing a lesson a
teacher makes a document called “lesson plan”. iBhise description of a lesson design
and a document for sharing it among teacherstdédaher can make a lesson plan faithfully
reflecting the lesson design in his/her mind, teasltan share the design rationale of the
lesson. However, as most of the lesson plans deserainly concrete activities of teachers
and learners, the design rationale underlying legsans is often unclear.

This study aims to help teachers make high-quédisgon design and reflect it on
lesson plans through an ontological engineeringagah [6][7]. The task of making lesson
plan consists of the following two subtasks: coasity the content and expressing it in a
format. This study considers that a difficulty irakng lesson plans faithfully reflecting
lesson design in a teacher's mind is caused bygdbetwo subtasks at the same time in
design process. Therefore, the approach of thdy/stuto separate these two tasks clearly.
This study sets an objective to achieve the goa.tb enable teachers to faithfully describe
lesson design in their head without the constraihtssson plans. This helps them to check
the validity of lesson design and improve it anentho reflect the lesson design to a lesson
plan sufficiently.

This paper discusses the effectiveness of OMNIBuU#logy and SMARTIES
authoring system [3] in practical lesson designvams with the result of practical
experiences that the authors have conducted withofficial research group of
schoolteachers of Tokyo prefecture in Japan, naff@@huSha”. The group consists of
only practicing schoolteachers of all ages thatfewen novices to experts. The authors
conducted thier practical study when they were gmieg for presentation of lesson plans
and demonstrations of lessons according to themnatnnual domestic conference on
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educational research of social studies in junightgchool in Japan. This paper discusses
the results of the practical study from the viewpoof changes of lesson plans by
introducing OMNIBUS and SMARTIES in designing ades.

The structure of the rest of this paper is as ¥aloThe next section gives an overview
of OMNIBUS and SMARTIES and defines the role ofrthm this study. The third section
explains how to introduce them in practical less@sign activity. The fourth section
discusses findings from this practical study. Tinalfsection concludes this paper.

1. Lesson Design Supported by OMNIBUS and SMARTIES

Figure 1 shows a screenshot of SMARTIES that dyspéamodel of a process of learning
and instruction based on OMNIBUS. In SMARTIES, ghecess is represented in the form
of a tree-structured graph of learning goals. Tsirsicture represents the sequence of
learning and instruction from left to right in aiof learning such as a lecture or a learning
session in a learning content. The root repredéetgoal of the unit of learning, and the
bottom sequence represents concrete interactiovebatthe instructor and the learners. A
node is called “I_L event” (instructional and leiagn event) and a vertical link between
them is called “WAY”. A tree-structured graph comspd of I_L events and WAYs is called
“I_L scenario model”. By the combination of thesetconcepts the hierarchical structure
represents the design rationale of the sequene.igto say the intention of each |_L event
is represented by the upper one linked with a WAM all the concrete interaction
represented by the bottom |_L events are ratiorialked to the goal of the unit of learning.

The essential of learning and instructional progesslel based on OMNIBUS is a
distinction between learning goals and ways toeehithem. This distinction enables to
manage a diversity of learning and instructionathods. There can be many methods to
achieve a learning goal, and there is a methodraachieve some different learning goals.
This approach can organize relationship betweariaty of learning goals and methods to
achieve them.
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Figure 1 A screenshot of SMARTIES
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2. Practice of Lesson Design with OMNIBUS and SMARTIES

The authors made some field trials to use OMNIBU& SMARTIES in designing lessons
in ToChuSha. The goal of these trials is to confine following hypotheses formed in this

study;
1. Making |_L scenario models enables teachers to resson design clearer.
2. |_L scenario models help teachers to improve leslgsign by considering alternative

learning and instructional methods.
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Previous study [4] illustrates the potential tofson the former. This time, the authors made
some field trials in order to find further suppfot the hypothesis and analyzed the results
guantitatively. On the other hand, this study coné the latter by analyzing alternative
WAYs made in the |_L scenario models in these fighls.

In the field trials SMARTIES mainly played a rolé a tool to describe design
rationale of lessons made by teachers of ToChu¥ha.major goal of the activity of
ToChuSha is to make use of the results achievead opw by them. Therefore, the priority
is, rather than to make use of learning and instral theories, to improve instructional
methods they have used after clarifying the desiggntion of lessons. The authors repeat
the following procedure in the filed trials withetghers in ToChuSha.

1. Ateacher makes a lesson plarthe teacher designs a lesson and then descrigdes it
lesson plan.

2. The author makes an |_L scenario model from the le®n plan: the author
presumes the lesson design from the lesson plamakes an |_L scenario model.

3. The teacher confirms the modelthe teacher checks whether the model reflects the
design that the teacher has considered when hadwde the lesson plan.

4. The teacher discusses the lesson design with thetawr: the teacher and the author
check the validity of the design and try to impravié desired.

5. The teacher updates the lesson plathe teacher updates the lesson plan according to
the |_L scenario model.

6. The teacher discusses the lesson plan with the othteachers in ToChuSha:the
teacher suggests the plan reflecting the resuhetliscussion to the other teachers in
ToChuSha and asks for feedback. And then go battletsecond step.

In this procedure, from the second to the fiftlpstare differences from the usual procedure

that teachers in ToChuSha. That is, from the setwtftk fifth steps are the additional steps

to investigate the effectiveness of OMNIBUS and SRTAES.

The authors conducted this procedure on six less@ue by teachers in ToChuSha.
Two of the lessons are for presentation at a dama&shual conference of teachers of social
studies, and the others are for lesson studiedam schools or the school board. The
number of times of this procedure the author caady out differs from one lesson to
another because it was necessary to follow thbedde. The highest number is five times
for a lesson while there are only one or two charicethe rest.

3. Findings from Modeling Lesson Design in Practice

We officially summarized findings from the fieldals with ToChuSha as follows:

A) Clarification of the design rationale of lessonsthe design rationale that has not been
described or described implicitly in the lessomgbait planed in the teacher’s mind is
described more explicitly in the |_L scenario model

B) Improvement of lesson designiesson designs are improved through discussions
between the teacher and the author based on bttile bfL scenario modeland past
achievements of ToChuSha.

This section explains these findings with some datxamples. Note that the main topic of

this section is not the quality of the resultassten plan or the originality of learning and

instructional methods included in it. What we wdiscuss are the activities by teachers for
careful consideration for improvement of lessongles
Nevertheless some subject matter expert evaluhedesultant lesson plan. Firstly,

ToChuSha authorized it. Members of ToChuSha acdefte lesson plan supported by

OMNIBUS and SMARTIES, and then published it. Sedgritie teacher that has made the

lesson plan demonstrated a lesson according fdheat an annual domestic conference on
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educational research of social studies in Japgoesa high schools. At the conference,
there was a reviewer for the lesson demonstratedighly appreciated it as well-designed
one with a clearly defined position in the curricul. Consequently, although the quality of
the resultant lesson design did not undergo quivet evaluation, the quality is ensured to
a certain extent because some subject matter expepperly assessed it.

In the field trials, not the teachers but the authade | _L scenario models as stated in
the previous section. The teachers checked whetaeuthor translated the original lesson
plans into the models faithfully. Then, the teashand the authors made discussion for
improving the lesson design. Through this proctss.teachers and the authors clarified
lesson design in the teachers’ mind and then ingaaty

A lesson plan describes the goal of a lesson, ifmeod instruction, and concrete
activities of learners and teachers. It is congidéhat it is a description of the result of the
teacher’s consideration of lesson design. The densiion includes, for example, the
consistency between the goal of the lesson andretenactivities of teachers and learners,
alternatives of learning and instructional methods be adopted and so on. The authors
tried to expose such information that tend to belicit in lesson plans and made |_L
scenario model according to it through intervievesf teachers.

Table 1 shows improvement process of the lessanipleerms of number of items in
a lesson plan and concordance between the itemthandL scenario model made from it.
This table indicates that, in essence, both ohtireber of items in the lesson plan and the
concordance rate are increasing step by stepca@hibe considered that the teacher updated
the lesson plan in a reflection of improvementhad tesson design described as the |_L
scenario model. In fact, the teacher commentedhhaiould update the description of the
lesson plan by reconfirming the lesson design wighscenario model. Thus, this suggests
that the increase of the number of the |_L evergama the progression of externalization
and improvement of lesson design in his mind. lditaeh to that, this also suggests that the
increase of the number of items in the lesson plaans the reflection of changes of lesson
design on the lesson plan. That is to say, repgafate of models and the lesson plan
helped him to clarify and externalize the desigiorele of the lesson. Furthermore, the
repetition also helped him reflect the change afsdée design on the lesson plan.
Consequently, this can be a case supporting bgtbthgses of this study as previously
mentioned.

Note that the concordance rate once decreases gettond cycle. In the first cycle,
the lesson plan was a rough note, and the teaeldea ifficulty to organize his idea of the
lesson. Therefore, the scenario model at this tmamly had |_L events representing only
the goal of the lesson and concrete interactiohsdsn teachers and learners. This caused
high concordance rate yet the design rationale watsclear. On the contrary, the
concordance rate in the second cycle is lower tharfirst one. This is also the result of
improvement because there is the increase in th@auof |_L events. This means the
teacher has enriched the lesson design in his riiadever, the concordance rate is low
because the lesson plan has not reflected enoutie é@sson design yet he has expressed it
when making the |_L scenario model. Thus, it sutggtet, in the cycle, the teacher could
update lesson plan with improvement of lesson desigough making an |_L event
scenario model. Finally, he made the lesson pliecteng results of improvement of lesson
design.

Table 1 Improvement process of a lesson plan and an lehas@ model

Cycle | 1 2 3 4 5
# of items in the lesson plan 17 21 22 25 31
# of |_L events in the model 73 82 94 91 91
# of concordance of the items and the |_L events 56 57 77 78 88
The concordance rate (%) 76.7 695 819 857 96.7
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4. Conclusion

We have discussed practical experiences of thd frehls the authors carried out with
teachers in ToChuSha. In the field trials, OMNIBW®rked as the basis for describing
design rationale of lessons and SMARTIES worke@ &sol for describing them as |_L
scenario model. In this study, teachers firstly enedson plans based on their idea and then
discuss for improving it with the authors. In faitte teacher could modify lesson design or
make new ideas for a lesson plan in discussiorgusinscenario model after they made the
lesson plan by themselves. The quality is ensweddertain extent because some subject
matter experts properly assessed it. This can msidered as the contributions of
OMNIBUS and SMARTIES in this study. As the restitis study obtained case examples
supporting the hypotheses mentioned in Section f2cddrse, there is still room for
argument about the comparison of the proposed apbraith the others and the learning
effect of lessons designed with this approach.

Some doubt remains about this result. Interpratatiof lesson plan by the authors
might have some influence on the result becausatuti®rs made |_L scenario model from
the lesson plan. However, as stated in Sectidme2gachers confirmed the model and then
discussed with the authors to improve lesson delfighould be noted that the teachers and
the authors discussed continuously to improve ledgesign until they finish making lesson
plan. This is because they can record design i@Baf each lesson plan consistentlyas|_L
scenario model. The teachers gave comments thaetoed is helpful to look back on
thinking when they had described the lesson plan.

The future work is to improve SMARTIES with whickaichers can easily make and
improve lesson design by themselves. In this stndiyteachers but the authors made |_L
scenario models in view of our previous study [#is necessary to make OMINBUS and
SMARTIES user-friendly to allow teachers can useARMIES by themselves.
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