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Design methodologies for learning support systems for intellectual property law studies
based on the conversion of legal statements into logical expressions and logical circuits
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Abstract

In 2018 the Japanese government’s Intellectual Property Strategy Headquarters announced a new “strategic
vision for intellectual property”. This document begins with the premise that intellectual property will become
increasingly important, then presents a vision for a future society (focusing on the period from 2025 to 2030) and
outlines the kind of intellectual property system needed to support this vision and the value it will create. In the
midst of what has been dubbed the ‘fourth industrial revolution’, the importance of intellectual property will
continue to be the focus of attention, and industry has expressed a desire that students acquire basic knowledge
relating to intellectual property as part of their university education. However, it has been reported that education

concerning intellectual property law conducted by university engineering departments is insufficient.

Against the background of the points raised by earlier studies, in the present study I start by analyzing course
offerings relating to intellectual property law as taught in university engineering departments and graduate-level
engineering courses. The results indicated that for nearly all university engineering departments and graduate
school engineering courses in Japan, course offerings amount to about two academic credits (30 hours per
semester) at most, and that there are many cases where only a few hours are allocated to intellectual property as
part of a more general ethics course. However, some courses focused on the protection and utilization of
intellectual property, with a particular emphasis on utilization. Moreover, the university engineering students
featured in my case studies had almost no knowledge of law but I found that, far from being completely
disinterested in the topic, these students became more interested in intellectual property law and law in general
after completing a semester of lectures (30 hours over 15 time slots) on intellectual property law. For engineering
departments with a large number of experiments to complete, curriculum constraints made it difficult to find time

to devote to teaching intellectual property law; thus, I felt that a system is needed to facilitate independent study.

I aimed to develop an independent study system that can diagnose errors, out of a belief that a system capable
of providing learners with appropriate feedback as to where they were going wrong would be effective for
independent study. Focusing on the fact that legal statements can be expressed as logical structures, I defined and
proposed a problem-solving model for studying intellectual property law and created a learning support system
based on this model. The developed system automatically generates a logical structure for the correct answer to a
practice problem and compares this correct answer with the structure of the answer entered by the student. I was
able to verify that the system structurally demonstrates where in the problem-solving process the student has made
a mistake, by taking the difference between the two structures. I also developed a learning support system with
this model as a system control structure and experimentally examined its efficacy. The results indicate that learning
via such a system deepened engineering students’ understanding of intellectual property law and was positively

accepted by the students.
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Abstract

I also recorded videos of lessons, including face-to-face university classes and classes using the system
developed here. Through practical use of the system with a wide variety of functions, I found that engineering
students developed a deeper understanding as a result of learning through the use of logical expressions and logical
circuits rather than by studying legal texts in law handbooks, and that engineering students prefer this style of
learning. This led me to develop a system based on the problem-solving model defined above whereby students
learn by building logical expressions and logical circuits themselves. The results made it clear that a system
enabling students to learn by constructing logical expressions and logical circuits deepens their understanding of

legal texts and allows them to acquire knowledge.

Based on my experience developing and operating various learning support systems as well as analyzing the
logs and scores of students using these systems, I found experimentally that different students had different
preferences for the interface component of the learning support system and that varying the presentation of the
learning support system according to these preferences led to improved scores. I summarized the results of these
analyses as design methodologies and appropriate presentation methodologies for learning support systems

assisting engineering students in studying law.

In this study, I proposed design methodologies and appropriate presentation methodologies for learning support
systems that involve solving practice problems by understanding legal texts, with the aim of having engineering
students gain knowledge about intellectual property law. The target group for this study was students who did not
already know any legal texts (that is, students with no knowledge of the law) and my goal was for these students
to acquire such knowledge. For this goal and target group, the proposed methodology of converting legal texts into

logical expressions and logical circuits was determined to be effective.

As a future topic of research, I believe that it would be desirable to model the knowledge acquisition process
and develop a knowledge acquisition system based on this model rather than the problem-solving model used
earlier. I also want to examine the effects of the structural model of the content in the teaching materials by running
practical tests. The next step would be to examine how the proposed methodology can be developed for studying

applied content, such as the practical tasks associated with trials and lawsuits.

Keywords:
Intellectual Property Law, Learning Support System, Problem-Solving Process Model, Logical Expressions,

Logical Circuits, Learners’ Traits
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TNRADT T L= ELEDT, EPNRTVWEE2TOTXFANERHBLE. 7 — X3,

B 23 R"THTHEMLTEBY, 1BE1LVa—RELET—Z_XN—XLAhosTWN5S.
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EHEEL, TOFHBORRICIVXEFELZNETLIFIETHD. 2ol ERIE, XELHEGE
DEALRRL, TOEAPICETIHBEBOSANLBENRFEEEZHET 2H0TH
5. ZZ2 1%, Bagof Words IC X D HFEL ZOHBMBEEORRTLET LT HHDTH
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Qk=1..k ~ Dirichlety(f) (2-2)
ZDExE, d=1, ..., M, k=1, ..., K T®» Y Dirichlet 3/ DA /X—IXTF X X q,-; L

KWRITRXTZ bV, Bost v T VIRTTERZ bATHD. HE L WEEHUE CH 5 BEE wa &1
HERNE YT 20, S HESAOERETALE LTHEL, UFTOLoITRkDS.

Wwq,i ~ Multinominal(@z.,;) (2-3)

za; ~ Multinominal(8,) (2-4)

fB.L, i=1,...Ng
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; E oy XE5A
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E26 FEYIBOREAZE
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@-5)A ', PWIT) 13, FEY 7 FTOMBREEOLTHY, 0D 3, 2O HBERH S T
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P Thotz., £, Py Z 111X THFoOEEIL] , FE v 27 1413 THETE®RE - 1
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STHRLWER-TWD., FLEMBELZHLR2NT, METEHTLHFEICEL o THEEIC
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(2018 #EEERZ B 37 4 F) TH-7-DT, 5B bAMMABTORELERITEDO DI, &
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o TORBEMHEZIENY, SBICVATALADOHBEDREEEZ TN TV FETHS.

532 BYRATFTLADNAEEEY RS A
2018 FEZHEFEDOV AT LAONAHE T1.2<fbhhom~43EFIZL -T2
@k, INZ 1I~45ED0EBEEEZ, TTFA~CYATLOHMEZ 1.2< X< v ~4,
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£5-1 FEUVATLONRFEEE AT LFEOHEE
(HLARBE 5 ) PNIZNEAZAHBE)

FIAHEE|AY AT L |[BYAT A |[CYRAT L
#F Al

AT AT A 0.709** -0.187 -0.268
(0.669)** (-0.152) (-0.226)

B AT A -0.063 0.648"" 0.535™"
(-0.056) (0.623)"* (0.520)"*

CY AT A -0.234 0.482"" 0.641""
(-0.236) (0.444)** (0.610)"*

MBI OB E © *p<0.05 p<0.01
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WOT, I<HE-T (REIBbmolend) mifichocbE2DbNDL, VAT A
MR AT b Lot bEBERAOND.
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