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Development of e ectric wheelchair controller device(the third report)

Yoshiyuki TSUCHIDA
Naoya TOBISAWA
Yohhey TSUJMOTO

Abstract

The nursing needs increase more as aging progresses in recent years rapidly. Self-support of physi-
ccally handicapped and aged personsisrequired with systems that have human-machine interfaces, by v-
oice-, image-, and motion control .
This paper report the development of wheelchair control systemsinthe following: 1) input method with
motion-control systems, 2) human-machine function, 3) fail-safe function in emergency, and 4) motion-
control system of intellectual and hierachica posture information.
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Basic research on new environmentaly friendly energy-Hokkado biomass converson
technology using ethanal fermentation .
(the second report)

Yoshiyuki TSUCHIDA
Makoto CHIBA
Satoshi  IMOTO

Abstract

Thisthessaims at raising current efficiency for the sulfuric acid concentration in e ectroly-
sis, usng amulti cell system with anion exchange membrane,
It was observed that the multi cell system isuseful for the separation acid from sugar.
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A Study on Automatic Control of the Japanese White Radish Harvester

Tetsuji OKASHIWA
Seiji ISHII

Abstract

This study is on automatic control of the Japanese white radish harvester used in the
KAMIKAWA areain HOKKAIDO. This harvester consists of two devicesfor pulling radish
and for loading a container with many radish. These devices are handled by some operators.
At present farmers need to reduce operators for saving the cost of the radish harvest.This pa-
per will propose the way to control these devices automatically. By thisway the radish harv-
ester can be operated by one or two operators, and farmers can cut back the cost.
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Formation mechanism of Li-Mn mixed-meta oxide by microwave irradiation on
solid mixtures

Tomoya TAKADA
Mika MASAKI

Abstract

Formation condition of Li-Mn mixed-metal oxide by microwave irradiation on some solid
mixtures has been examined. The mixtures consisted of LiOH - H,O as Li source and MnO,, MnO
or Mn,O3 as Mn source were employed as starting materials. The starting mixtures were irradiated
with 2.45 GHz microwave. Temperature change of the samples during the irradiation was measured

with radiation thermometer. Product analysis was carried out by X-ray diffraction measurements.

It wasfound that LiMn,O, formed from the mixtures of LiOH*H,O and MnO, or Mn,Os, while
the formation reaction did not occur in the case of the LiOH*H,O and MnO. This differencein
thereactivity isatributed to the microwave-induced spontaneous heating efficiency of manganese
oxides. Formation mechanism of LiMn,O, is discussed on the basis of the experimenta results.
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Teaching English by Conducting an English Discussion Forum

Kasuaki SOGAWA*

Abstract

English teaching methods must change according to the times and the needs of society. | present a
five-week discussion forum with the aid of a native speaker with the goal of encouraging
participants to discuss arange of topicd issues.

This paper illustrates why and how the discussion was done by taking up the actual topic discussed
with a background theory: cognitive apprenticeship. It explains how the principles of cognitive
apprenticeship are embodied in the discussion with each component of discussion contents, and materias
discussed. The discussion forum was examined by a questionnaire providing three questions
for each of the principles of cognitive apprenticeship: content, methods, sequencing, and sociology .

In conclusion, to make discussion successful in cognitive apprenticeship environments, two things
are particularly important to consider.  Thefirst is the discussion topic and the second is the role of
theteacher. Without redidtic topics, the principles of cognitive apprenticeship do not work effectively
and discussion will not continueto flow. Speaking of the role of the teacher, the transition from the
role of an instructor to a conductor is extremely important.

1. Introduction

A large number of native English speakers including 4,682 ALTs from 38 countriesin 2009 (The JET Programme)
have been making large contributions to the improvement of Japanese English education. However, we must seek
together with native speakers what we can explore and how we should proceed toward English education in the
twenty-first century.  The more native speakers we have, the more teaching approaches there will be.  The methods
and the role of ateacher by which English is taught must be varied, depending on the learner and the environments
where English istaught.

| present here one modd focusing on the use of English with the aid of a native speaker: a 5-week discussion forum
held every Thursday evenings in the fdl of 2007 with the theoreticd support of cognitive apprenticeship (Collins,
2006) which is designed to bring cognitive processes into the open, where students can observe, enact, and practice

them.
2. Discussion Forum

The forum was organized for an Open School at Asahikawa National College of Technology. It was two hoursin
length with a five minute break in the middle.  The goal of the forum was to encourage participants to discuss arange
of topical issuesin English, but | had two concerns before we started the forum.

(1) How to get the participants to speak

(2) How to get everyoneto participate equally.

— W NSCR (OFRk 21 4811 A 7 B3ZEE)
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The first concern is common in many English classes. The second is a problem in discussions everywhere,
whether in participants native language or not.  Therefore, we elected to gtart off with some controlled exercisesand
dowly move into free discussion underlying the principles of cognitive apprenticeship environments. It isimportant
to mention that throughout the controlled exercises we often launched into impromptu discussion when is seemed
appropriate to do s0.  The role of the teacher is not teaching but conducting or guiding the forum. A teacher should
be called aconductor.

2.1 Discussion Topics
(1) Making Asahikawa a Better Placeto Live
(2) Globa Warming
(3) Food Safety
(4) Japan Needsto Improveits English Education System
(5) TourisminAsshikawa

2.2 Participants

Nine people ranging in age from their thirties to sixties applied for the forum. All had an interest in learning
English and all had previoudy studied English. However, afew participants had joined in the similar forums before,
while others had experiences limited to discussing the types found in English textbooks — the wesather, daily life,
hobbies etc. It was, therefore, important to provide a relaxed atmosphere and encourage them to give their opinions

by asking and welcoming questionsin terms of scaffolding.

3. A Supporting Theory for a Discussion Forum

The world’'s economy has been shifting from an industria economy to a knowledge based economy which requires
education to be responsible for the greater diversity and increasing complexity. We must attempt to understand this
change. One educational solution is the provision for optimal learning environments. The following views and
studies on apprenticeship suggest cluesto achieve this goal.

Mitsuo Ogawa, a master of building shrines who used to be an apprentice carpenter, said it was the hallmark of
mastering skills beyond teaching for amaster not to teach apprentices, but for apprenticesto observe atask, to doit and
to get advice only when they redlly get into atrouble. According to him, teaching limits learners goal. Because
when taught, they will not seek skills beyond what they have been taught (Yamada, 2008). He places a specia
emphasis on advantages of heuristic approaches.

Lave designed the teaching method, traditional apprenticeship based on the concepts of craft apprenticeship in West
Africa (Lave, 1988). Her thought stems from the idea that “a person’s intentions to learn are engaged and the
meaning of learning is configured through the process of becoming a full participant in a sociocultural practice (Lave
& Wenger, 1991)." Sawyer statesin this respect that learning environments include not only schools and classrooms

but also the many informal learning situations that have existed through history and continue to exist alongside formal
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schooling (Sawyer, 2006). Caollins updated the concepts of apprenticeship to make it relevant to modern subjects.
The modd of cognitive apprenticeship (Collins, 2006) is different from traditional classroom teaching; it includes
giving students encouragement, advice, and tasks as well as the opportunity to observe and discover learning on their
own. In Collin's term, cognitive apprenticeship emphasizes generalizing knowledge o that it can be used in many
different settings. It extends practice to diverse settings and articul ates the common principles, so that sudents learn
how to apply their skillsin varied contexts.  All these studies emphasize that learning must be heuristically conducted
in a real-world practice and suggest wider flexibility in the management of English learning environments, and the
transition of the role of ateacher from traditional classroom teaching.

Discussions match the principles of cognitive apprenticeship environments with respect to applying participants
skills and knowledge in varied context. It is discussion concerning underlying cognitive apprenticeship that could
provide a desirable learning environment which helps effectively obtain English communication skills by using
English in many different settings.  Under such a language environment, participants can have many opportunities to
actually use English in different contexts while gaining a practical knowledge of current issues in which many people
may be interested.

3.1 ThePrinciplesof Cognitive Apprenticeship
Cognitive apprenticeship is designed to bring cognitive processes into the open, where students can observe, enact,
and practice them. It focuses on four dimensons that constitute any learning environment: content, method,

sequencing, and sociology (see Table 1).

Tablel. Principlesfor Designing Cognitive Apprenticeship Environments
(Callins, Hawkins, & Carver, 1991)

Content Types of knowledge required for expertise

Domain knowedge subject matter specific concepts, facts, and procedures

Heurigtic srategies generaly applicable techniques for accomplishing tasks

Control dtrategies genera gpproaches for directing one’s solution process

Learning strategies knowledge about how to learn new concepts, facts, and procedures

Methods  Waysto promote the development of expertise

Modeling teacher performs atask so students can ohserve

Coaching teacher observes and facilitates while students perform atask
Scaffolding teacher provides supportsto help student perform atask

Articulation teacher encourages studentsto verbalize their knowledge and thinking
Reflection teacher enables students to compare their performance with others
Exploration teacher invites students to pose and solve their own problems

Sequencing  Keysto ordering learning activities
Increasing complexity meaningful tasks gradually increasing in difficulty
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Increasing diversity practicein avariety of situations to emphasize broad application
Global to local ills focus on conceptualizing the whole task before executing the parts

Sociology Social characterigtics of learning environments

Stuated learning students learn in the context of working on realistic tasks
Community of practice communication about different ways to accomplish meaningful tasks
Intrinsc motivation students set personal goasto seek skillsand solutions

Cooperation students work together to accomplish their goals

It is important to illustrate how the principles of cognitive apprenticeship environments are embodied in the

discussion. | will explicateit by taking up the main congtituents of the discussion.

4. Discussion Componentswith the Principles of Cognitive Apprenticeship Environments

The following is an outline of the second mesting, ‘Global Warming' with brief explanations about why and how it
was done in terms of the principles of cognitive apprenticeship and what happened in the forum.  Note that each class
had adightly different format and the format was never followed exactly.  Times were approximate.

(1) Speech—What can we do to prevent globa warming? (10 minutes)

Thispart is derived from the principle of “content” in Table 1.

In dl the meetings, participants were given a reading for the next week’s discusson. They were asked to read it
and then each person was to start off the discussion with their thoughts about the reading (see appendix). Some
guestions were given at the end of the reading to help participants.

The reading and speech seemed to work well as participants had a chance to prepare themselves with new
vocabulary and/or study material about the topic. All participants appeared to have gone over the reading. Some
prepared actual written speeches.

(2) Sourcesof Energy (20 minutes)

This part comes from the principle of “sequencing” and “sociology”, epecidly from “increesing complexity”,
“increasing diversity”, “community of practice’, and “cooperation” in Table 1.

After the speeches my partner, the conductor asked the participants what the sources for our energy were.  He went
around the class asking for ideas.  Then participants were put into groups of about three each to come up with more
idess.

Small groups are a good way to warm up before a larger discussion with the entire group.  With groups of three,
there is a greater chance everyone will be able to participate.  After the group discussion, participants were given a

handout showing exactly what the sources of energy for Japan and the United States were (see appendix).
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(3) Effectsof Globa Warming (15 minutes)

Thispart is deduced from the principle of domain knowledge in content.

In this phase of the discussion, the conductor asked participants what the effects (both positive and negative) of
global warming were.  This was an interesting discusson as some effects were negative for the world as awhole, but

positive for Hokkaido.

(4) KyotoAccord (15 minutes)
This part mainly comes from the “methods’ and “sequencing’, which concern “modeling”, “coaching”,

“scaffolding”, “articulation”, “reflection”, “exploration”, “increasing complexity”, and “increasing diversity”.

Here we had abrief discussion of the Kyoto Accord and what it meant for Japan and the world.

(5) What canwedo asanation, asacity and asindividuals? (30 minutes)

Thispart isrelated to all the principles from both sides of the conductor and participants.

At thispoint al participants had gone over areading before attending the meeting.  During the meeting we listened
to each participant’s comments.  In the class we had discussed energy sources, the effects of global warming and the
Kyoto Accord. Participants were now ready for a less controlled discussion about what we should do about global
warming. My partner subdivided the topic into what we can do as a nation, as a city, and as individuals.
Discussions were held in small groups and then we had whole class discussions. In some cases groups elected a

spokesperson who related what their group had discussed. A discussion would then lead off from what the
spokesperson said.

(6) Debate question (30 minutes)

Here, the “principle of sociology” plays an important role in terms of “situated learning”, “community of practice’,
“motivation”, and “cooperation.”

The last section of this class was more of a debate than a discussion.  Participants were asked to decide whether
fossil fuels should be taxed (which would double the price) and the money used to subsidize renewable energy. We
felt this was the most difficult part of the program for participants. Debate was new to just about everyone.
Participants were unaccustomed to debate and lower level participants found it particularly hard to keep up with the
higher level ones. In addition, | think some participants did not feel comfortable with confrontation. But they were

happy working together in a group toward a goal, not working against someone.

5. Quedtionnaire
| provided three questions for each of the principles. “content”, “methods’, “sequencing”, and “sociology” as

designed by Collins, Hawkins, and Carver, (1991) in Table 1.

| received six answers from those who had attended the final discussion forum.
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5.1 Concerningthe content principle
(1) What was especialy good in the discussion forum?  (multiple answers)
(A) Lecturer 6 (B) Themes 5
(C) Contents 6 (D) Procedure 6

(2) Do you think the conductor had enough techniquesto guide you for accomplishing tasks?
(A) Yes, | think so. 6 (B) Yes, fairly well. 0
(C) No, not so much. 0 (D) No, | don't think so. 0

(3) Do you think the conductor had enough knowledge about the theme?
(A) Yes, | think so. 6 (B) Yes, fairly well. 0
(C) No, not so much. 0 (D) No, | don't think so. 0

5.2 Concerning the methodsprinciple

(1) Do you think that the conductor was good enough to encourage you to speak or give you enough questions to

say your thinking?
(A) Yes, | think so. 6 (B) Yes, fairly well. 0
(C) No, not so much. 0 (D) No, | don't think so. 0

(2) Didthe conductor provide enough supportsto perform atask?
(A) Yes, | think so. 6 (B) Yes, fairly well. 0
(C) No, not so much. 0 (D) No, | don't think so. 0

(3) Didthe conductor enable you to compare your performance with others?
(A) Yes, | think so. 6 (B) Yes, fairly well. 0
(C) No, not so much. 0 (D) No, | don't think so. 0

5.3 Concerning the sequencing principle
(1) Do you think the materials for discussion topic was good enough to prepare for the forum and expand your
opinions during the discussion?
(A) Yes, | think so. 5 (B) Yes, fairly well. 1
(C) No, not so much. 0 (D) No, | don't think so. 0

(2) Didyoufind any insights about the discussion topic through the forum?
(A) Yes, | think so. 6 (B) Yes, fairly well. 0
(C) No, not so much. 0 (D) No, | don't think so. 0



(3) Do you think the conductor gave an overview of the topic before the discussion?
(A) Yes, | think so. 6 (B) Yes, fairly well. 0
(C) No, not so much. 0 (D) No, | don't think so. 0

5.4 Concerning the sociology principle
(1) Did discussion topics give you chancesto practice making realistic conversations?
(A) Yes, | think so. 6 (B) Yes, fairly well. 0
(C) No, not so much. 0 (D) No, | don't think so. 0

(2) Wasdividing into smaller groups good for you to comfortably speak?
(A) Yes, | think so. 5 (B) Yes, fairly well. 1
(C) No, not so much. 0 (D) No, | don't think so. 0

(3) Did you cooperate with other participants to solve the problem regarding the discussion topic?
(A) Yes, | think so. 6 (B) Yes, fairly well. 0
(C) No, not so much. 0 (D) No, | don't think so. 0

6. Discussion

According to the questionnaire, it was found that they learned the discussion topics in the context of working on
redligtic tasks and raised their intrinsic motivation, which were the key highlights of the forum. They practiced
making realistic conversations not like those which were contrived through instructional ones.

The most notable thing was the large amount everyone learned.  Perhaps we were lucky to have a group with so
much to contribute, but we think al the participants came up with many interesting and valuable ideas.  Connected to
this, and equally as important, is the fact that we thought many participants forgot they were speaking English as they
were focused on thetopics.  1n most English classes, the topics are generally quite mundane.  With topics that really
matter, participants become more immersed in the topic.

They spoke freely without worrying too much about minor grammatical mistakes. In smaller groups, they spoke
more freely comparing their performances among themselves and each group. They learned useful technica terms

related to the topics through listening to other participants ideas and reading the materids.

7. Concluson

The goa was, to some extent, achieved from the results of the questionnaire based on the principles of cognitive
apprenticeship environments. It isimportant to note however, that we had a small, motivated group. A larger group
might have been more difficult. And even though the participants were motivated and had adequate language skills,

the discussion needed constant moderating to ensure the discussion continued to flow.
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To make the discussion successful in cognitive apprenticeship environments, two things are particularly important to
congder. The fird is the discussion topic and the second is the role of the teacher.  Without redigtic topics, the
discussion gets boring due to the lack of authenticity and then the principles of cognitive apprenticeship do not work
effectively. Spesaking of the role of the teacher, the transition from the role of an ingtructor to that of a conductor is
extremdy important.  That will contribute to wider flexibility in the management of language learning environments.
In the discussion forum, we found the participants were actively engaged in tasks and were cooperating with each other,

not working against someone.
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Appendix
Thefollowing is part of the reading material with aquestion handed at the previous discussion.
Question: What can be doneto prevent globa warming?
Source: Global Warming, Natural Resources Defense Council:  http://www.nrdc.org/globalwarming/f101.asp#1,2009.10.25

Thedate of the access: May 25, 2007.

Q. What causss globa warming?

A: Carbondioxide and other air pollution that is collecting in the atmaosphere like a thickening blanket, trapping the sun’s heat and causing
the planet towarmup.  Automobiles, the second largest source, creste nearly 1.5 billion tons of CO2 annually.
Here'sthe good news: technol ogies exist today to make carsthat run cleaner and burn less gas, modernize power plants and generate
eectricity from nonpolluting sources, and cut our electricity use through energy efficiency.  Thechallengeisto be surethese solutions are
put to use.

Q: Istheearthredly getting hotter?

A: Yes. Although local temperatures fluctuate naturally, over the past 50 yearsthe average globd temperature has increased at the fastet rate

inrecorded history.  And expertsthink thetrend is accderating: the 10 hottest years on record have dl occurred since 1990. Scientists say
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that unless we curb globa warming emissions, average U.S. temperatures could be 3 to 9 degrees higher by the end of the century.

Q:  What country isthe largest source of globa warming pollution?

A: TheUnited States. Though Americans make up just 4 percent of the world's population, we produce 25 percent of the carbon dioxide
pollution from fossil-fuel burning—by far largest share of any country. In fact, the United States emits more carbon dioxide than China, India
and Japan, combined. Clearly America ought to take aleadership rolein solving the problem. And as the world’s top devel oper of new

technologies, we are wdll positioned to do so—we areedy have the know-how.

Below is part of the materials given during the discussion.

Sources: (1) Energy Information Administration, Officid Energy Statistics from the U.S. Government.
http://www.eia.doe.gov/oiaf/archive/aco07/d ectricity.html.

The date of the access: May 5, 2007.

(2) Corporate Profile 2006-Hokkaido Electric Power Co. Inc, p.5.

@
Figure 53. Annual electricity sales by sector, Figure 54. Electricity generation by fuel,
1980-2030 (billion kilowatthours) 2005 and 2030 (billion kilowatthours)
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Approach report of engineer ethics education (the third report).
-Risk management and trade-off evaluation.-

Yoshiyuki TSUCHIDA

Abstract

Thisthess executes risk management in atechnological problem and reports on the result
of the engineer ethics education in Asahikawa Technica College that maneuvers the trade-off.
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Intellectual property education in view of the technology life cycle
Yoshiyuki TSUCHIDA

Abstract

It is necessary and indispensable to use outside knowledge and the technology for developing
open innovation.

This report describes an approach to the intellectual property education in view of the patent
life cycle, research, invention, technology transfer, intellectual property stablishment.
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