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Abstract: The authors hold the opinion that to acquire & &ki co-creating knowledge
with others cooperatively, development of meta-égm skill is important, but to do so is
not straightforward. Herein, we attempt to desidninking skill (particularly meta-
cognitive skill) development curriculum for firstegr bachelor students based on the
results obtained by two preceding studies we haarfopmned so far for postgraduate
education and those engaged with medical serviaesleal effectively with new learning
for first year bachelor students---"Thinking abthinking"---we designed a curriculum by
which students are given knowledge co-creation qammgand thinking externally tool to
devote attention to thinking process and to hawdlpsensation of its meaning, and put it
into practice. This paper describes learning méatethinking skill which is fundamental
to appropriate curriculum designing and discussesiga intent of the curriculum
conforming to it and usefulness of the learninggpaon through examples of practice
using thinking externally tool. Results show thia¢ iearning program developed in this
study is useful for cultivating meta-cognitive $kif bachelor students.
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Introduction

We aim at developing a thinking education prograynwich students can notice the
importance of directing their attention and ownuglets through lectures and practices in
a small group seminar held for half year in therfaf public lectures and can realize their
meaning for their productive learning during unsigyr life [1-4].

New learning for bachelor students confronting tAdinking about thinking"
thought process should be conducted effectivelpgugie following two items: (1) The
education curriculum is such that aggressive aasoni with others (presentation,
discussion) contributes to training of thinking) (Bopics adopted for bachelor students
who have not gained high expertise yet and who mareuniform interests of learning
should be suited for training of thinking, diffecas of existing knowledge for particular
area should not give negative influences on theedegf participation and motivation for
learning to the greatest extent possible. Moreafgr completion of a half year program,
the curriculum should urge them to set independetiing of opportunities for training of
thinking while they use various experiences andhesvgained and encountered during
university life as learning materials for theirrtking.
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Figure 1. Reducing the Difficulty of Learning Thinking Processes

1. Learning Model of Thinking Skill

For beginners of discussion and many bachelor stadsimultaneous interaction of self-
dialogue and dialogue with others is an extreméhlcdlt task. Figure 1(a) presents this
situation. Thinking of dialogue with others andseff-dialogue are in parallel within the
time until settlement of the problem to be solvEderefore, the cognitive load of learning
in parallel with that is remarkably important.

When it is regarded as educational program, teewel cognitive loads, parallel
cognitive activity should preferably be made segadiy, as shown in Figure 1(b). In
addition, such a design of education is necesday ihteraction can be reconstructed
under conditions in which thinking of self-dialogaed of dialogue with others are made
in parallel, based on matters learned from the exetiml process. We consider that sensing
isomorphism betweerself-dialogue thinkingand dialogue with others thinkings
important for the learner to reconstruct the abuhdateractions between two thoughts
and to accomplish knowledge co-creation. For tbason, in the knowledge construction
workshop explained later, educational materialsd@sgned including such a policy that
students are encouraged to be aware of the isomsarph

Educational advantages of our model are that fingtking of self-dialogue could be
learned from thinking of dialogue with others aedand, thinking of self-dialogue acts as
simulation before the discussion, reduces loadkeatliscussion, and generates a margin
for cognitive resources to be assigned to knowledgereation processes and meta-
cognitive learning.

2. Outline of Learning Curriculum
Targets of learning

The following learning targets were set in our egsh:

Major target: They become aware that for appropriate executiodialogue with
others, self-dialogue should be performed apprtgdyia They also notice that for
appropriate execution of self-dialogue, dialoguethwothers should be performed
appropriately. To do so, we set the following theabordinate targets
1. To deepen understanding of knowledge constructi@thad through practice of

communicating something to others.

2. Students notice the importance of multiple thinkingbugh a knowledge construction
workshop and notice that it should be applied dyual self-dialogue and dialogue
with others.
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3. Students feel bodily that the depth of one's ovamrimg will have marked influences
on the quality of explanation to others.

Table 1: Contents of every program of thinking leaning performed

One notices that performing dialogue with othersprly requires a proper seli-dialogue (to be dedlh later). Alsa
performing self-dialogue properly requires propiaiaue with others.
To understand knowledge construction method sefftey through teaching of others.

Ist: April 11 Explanation of points of the lecture, self-introtdoa, and introduction of meta-cognition concept

2nd: April 18 Setting of learning target (Big target, medium &jgPractice of manipulation of Power Point
3rd: April 25 Practice of pyramid principle (1), Practice of nm@auation of presentation tools

4th: May 2 Practice of pyramid principle (2)

5th: May 9 Creation of presentation of knowledge constructioethod

6th: May 16 Presentation and discussion of knowledge constrnatiethod
One notices the importance of multiple thinkingotlgh the knowledge construction workshop and nistasits
execution should be identical in mental dialogua dialogue with others.

7th: May 23 Presentation of knowledge construction method teyteracher, explanation of Sizhi system roles

8th: June 6 Practice of Sizhi system operation, Thought deswiprelated to case example 1

9th: June 13 ||KNowiedge construction Worksnop of case examplReEdescripiion of ThNKINg after Worksn
completior

10th: June 20 JICommenting on knowledge construction workshop skeaexample 1. Exemplification of knowledge
construction case example by the teacher. Case@rains distributed and thought description isegi
as post-lesson theme.

11th: July 4 Knowledge construction Workshop of case exampleeZdescription of thoughts after completior
discussior

12th: July 11 JlExecution of demonstrative workshop (Replies torapjation theme).

Students feel bodily that the depth of one's owamiag will have marked influences on the qualifyexplanation t
others.
13th: July 25 [|Re-creation of presentation of knowledge constarctnethod

14th: August 1 ||Discussion to deepen understanding of the knowledgetruction method is held again and reasons for
improvements from previous ones are discussed

15th: August 8 [|After videotape of demonstrative workshop is shagain, thoughts of discussion participants are
presumed.

To achieve proficiency of "thinking about thinkingieta-cognitive skill, long-term
training is necessary. It is impractical to expeathelor students, who are only recently
graduated from high school, to master meta- cogniskill after being given only half-
year lectures. Implementation of thinking educatmmograms for long periods is also
impractical. The purpose of the current study iglitect students' attention to thinking by
letting them contact one thinking method designatedknowledge construction method:
"To sow a basis for cultivation of learning readis’e We regard such a curriculum as
important to nourish personal thinking/learningestyy themselves. Students will be able
to understand the meaning of deep mining of anyplprm, no matter how trivial, and
accumulate various experiences to direct theinatie to the thought.

2.2 Designing of a learning curriculum

We investigated attainment measures for each sutabed target and designed a
curriculum. Accomplishment of subordinate targets2regarded as the core, whereas
subordinate target 1 is the preparatory stage &®pening understanding about the
knowledge construction workshop (as explained iterjaas the means for it, and
accomplishment of subordinate target 3 is rankegtl@summary stage.

For accomplishment of subordinate target 2, a lagrenvironment or curriculum
using the external thinking tool will be describeinly in this paper. Table 1 presents
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contents of the thinking learning program currienluro accomplish subordinate target 2,
the external thinking tool "Sizhi", which is expted in detail in 3, is used.

| took a train to go to school. One day, when | arrived at the school, Elli, whalisays in a circle

«  “Today, | was able to sit for a change!” of friends, was completely alone.

« “Very lucky today. Train is always fu” As | sat there wondering, Yuki approached me.

“Good morning.”

After passing one station after sitting, a man dtiomgfront of me. “Good morning Yuki. What happened to Elli today2Sives not

+ “How old is he? Is he as old as my grandmother?” sound too good.”
*  “What should | do? Should | give my place to him?” “...Though | have been wondering about it until n@hi is entirely
« “If I treat him like an old person, will he feel &2 different when she is in front of boys and in frofius girls. Then, |
« “My grandmother gets upset if treated so by peoffier decided not to talk with her from today. Every gitends to do so.”
than the family and grandchildren.” (What? That is bullying. Isn't it?)
- --What should | do? Elli suddenly faces bullying from today.

If | keep contact with her as usual, | will betilbated too.

However, is this right? How should | act from now?

Figure 2 Theme Example (Left: Offering one's seatGase 1),
Right: Bullying case (Case 2).

According to the matters stated in the introductitwe following items were used as
guidelines in the current study:

(A) Topics reflecting the structure of verbalizationdabof thinking, i.e., those retaining
opposing structure and entanglement of thoughtjlghee set.

(B) Daily topics that are not influenced by existingoledge for particular area should
be set. In the current study, routine topics whielmand no special knowledge for
knowledge construction are used.

Item (A) allows task-setting, which necessitatediisg of the thoughts. Item (B)
reduces loads exerted to domain learning. It isaathgeous with regard to securing
cognitive resources to be assigned to thinkingniegr Two case examples of task
incorporating entanglement structure are giverhasva in Fig. 2. Case examples 1 and 2
incorporate the following entanglement structure:
= Case example 1[Be cautious not to injure grandfather and nohtt his feelings.

Be cautious not to get offended.] and [To mitiggtandfather's physical burden and
give him pleasure.]

= Case example 2[Be cautious not to be get teased oneself (tedfe oneself).] and
[Do right things by your own judgment.]

With self-dialogue, learners are requested to V5] the conflicting structures
shown above definitely by their own thoughts, ta $bem out, and then to remove them
and to perform knowledge construction. Furthermtoayrge learning by discovery from
comparison and observation of one’s own self-diaéognd the same of others, for the
same case example 1 which learners undertook, rdsntd thinking written by the
learners are reviewed and commented upon. Desuriply the teacher is presented using
examples to give illustrative explanations of meiaking of the teacher.

After completion of the knowledge construction waitkp two times by the learners,
learners are requested to observe the demonstvedirkshop performed by the teacher for
case example 2 to urge learning by discovery frampmarison and observation of
discussion which learners performed and from mddgussion of others.

In formulating the demonstration scenario, the @ple of good dialogue with others
resulting in knowledge construction should be endeddimplicitly, although explicit
wordings such as [to esteem opinion of others],doosider perspectives of different
people (from discussion participants)], [to consitihee perspective of another stakeholder
(from discussion target themes)], [to consider Wwletnaive recognition of right and
wrong is truly correct] and [to consider after freblem is generalized] are not expressed.
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Learners are then requested to tackle an appatititeme (stated in 4) for discovery and
pointing out of good points of thinking.
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Elgure 3 Self-reflection tab in kno ledge descriptin tab (Left)
and Conflict tab in Cognitive conflict tab (Right)

3. Sizhi: learning environments of the self-dialoge thinking process

The purpose of training of thoughts in individuaihking and group discussion is to create
a new knowledge, to identify conflicts between sneiwn thought and others and to
enable everyone to talk logically under any circtanses. Sizhi is a tool to realize this.
Figure 3 presents thoughts of self-dialogue expesy Sizhi, and presents the thought
description of the learner. As shown there, théestant is composed fundamentally of
numbers assigned sequentially, tags expressinttlught that created said statement, and
descriptive sentences. Some statements providesia b judgment of the statement
showing the basis of why it is introduced.

In all, 10 tags, fact, premise, principle, assuamtjudgment, presumption, result,
reflection, construction, and settlement are sat. iliportant matter for the thinking
process of self-dialogue to result in quality kneelde construction is that it is free from
superficial entanglement and conflict and is ablelétect fundamental entanglement and
conflict. Therefore, the first important issue iastyning Sizhi is to urge the learner to
clarify thinking steps by the tag and to reviewni#ing steps to find the root of
entanglement and conflict.

The purpose of the tab is to demonstrate the wtlolgking process simply and
structurally to the learner and its structure ishsthat a more detailed thinking process is
included in the tab which expresses three phasedsnafviedge construction process.
Figure 3 depicts such a situation in which therlearselects the learner’'s own review in
the knowledge statement tab. The thinking tag kmressing one’s own thinking steps is
used in the description of the thinking step.

Consequently, Sizhi is designed such that for dnd@énd formless thinking of
thinking activity that supports knowledge creatand for the chaotic thinking process, the
tag for elucidation of each of thinking steps ($i#y) and tab (Sizhi tab) for reminding
cognition of the thinking phase are presented &l#arner to urge the learner to think
externally along with said process and to stuajosely.

4. Experimental Study and Evaluation
Contents of practice of the lesson along with theiculum designed in section 2 above

and its usefulness are discussed. The 7th to Iiitvlkedge construction workshops are
regarded as the central part of the lesson. Heeecontents of the teaching performed
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mainly at the knowledge construction workshop dagssessment are described referring
to Table 1.

4.1 Practice of knowledge construction workshops

« 7th: Explanation for the knowledge construction methas given by the teacher.
The roles of the Sizhi system in it were explained.

e 8th: The Sizhi tool screen was projected using a projecthe teacher showed
operations using sample examples. Then the leamyercised operations.
Subsequently everyone described the thinking | asethe learner in case example 1
— offering my seat to others — on Sizhi.

* 9th: Groups each consisting of three people discussesl @aample 1. Subsequently
thinking was restated on Sizhi to review the s&fabue.

e 10th: The teacher commented on the knowledge construestiorkshop and the
thought description performed by the learners at3th workshop. The Sizhi system
was shown using the projector and the teacher equlathe contents of thinking.
Here, in comparison with the thinking describedSarhi by the teacher, the following
five items were exemplified as meta-knowledge rehmg multiple thinking:

(M1) For consideration from another person'’s perspeutstead of the perspective of
the person concerned. For example, such a cagplisable when considering
how grandfather would consider it from his perspext

(M2) For consideration while the time axis for problemlveg is widened.
For example, such a case is applicable when densgif | were grandfather,
how | should do it

(M3) For consideration from a perspective of improvinge tsocial system.
For example, such a case is applicable to this wheansideringwho would
become happy

(M4) For consideration if common sense, unsophistica¢ede, and own thinking are
really correct. For example, such a case is afdgbd® this when considering
not getting assistance from young people is realyrtue

(M5) For consideration while presuming and analyzing pasition of human mind.
For example, such a case is applicable to this wigensideringdf an increase in
the number of [priority seating] is effective foroplem solving and what does
"feeling to be safeguarded by society" mean

Furthermore, case example 2 was distributed ambaght description for this was
given as the task other than the lesson.

e 11th: Groups each consisting of the same three membeitsedsst time discussed
case example 2. Subsequently, thinking was restatethe Sizhi system to review
self-dialogue.

» 12th: Two of the authors and one graduate student heldnzonstrative discussion
about case example 2. In this case, two questioowrs below and a description in
the memo column are printed on an A4-size sheet disibuted. The learners
confirmed the problem, appreciated them while tgkiotes and upon completion,
replied to the following two questions. [Q1] Memtithree points for which you think
the discussion was good. [Q2] For each of the pail@scribed in [Q1], infer what
they were thinking and describe them.

4.2 Evaluation of learning program
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Table 2 Results of Q1

Table 3 Results of Q2

Q1 Category I | Category Il Q2 Category 1 | Category Il
ExpG 9 0 ExpG 8 1
CtrlG 6 4 CtrlG 4

In this study, nurturing of meta-cognitive skill iistended. However, we realized that to
expect drastic increase of meta-cognitive skillbaxhelor students by only a half-year
lecture is an overly ambitious learning target.

It is considered that the target [To seed for faiiwh for cultivation of stance ready
for learning] stated in section 3 means that theooinity of performing thinking of self-
dialogue and dialogue with others could be usead eeer completion of the program as
the opportunity of learning thinking. Here, a demstoative workshop appreciation theme
is selected and the usefulness of this program hvlldiscussed qualitatively, devoting
attention to differences of replies by students wtomk the learning program
(experimental group, 9 students) and by bacheladesits (control group, 10 students)
who did not take it.

The experimental group replied twice for the sahente on July 11 and August 8
(videotaped) during the lecture. This time, thetfiof July 11 will be discussed as the
comparison target. A videotaped demonstrative wagsheld on July 11 was shown to
the control group on August 9 after completionha first semester.

The appreciation theme [Q1] shown in 4.1 measuteetier meta-cognitive activity
of others is recognizable from the remarks of pgudints in the demonstrative workshop
and appreciation theme [Q2] assumed why the otfoeis such meta-cognitive activity
and measured whether they were able to understdnydtwe others took such meta-
cognitive activity. Therefore, with this theme, tfeemer could respond as long as they
have meta-cognitive knowledge, although the lati&re unable to respond unless
usefulness of the meta-cognitive activity concerigedinderstood. In this sense, it is
considered that appreciation theme [Q2] ensuregalleaeta-cognitive understanding.

To analyze differences of responses to apprecigtiemes [Q1] and [Q2], responses
were classified into three categories: |, Desaripof how to discuss and directionality of
resolution; I, Description of own understandingdaopinion relating to target of the
discussion; and lll, Others. Category | is a metgnttive description related to how to
discuss and directionality instead of discussionteats. For example, it includes [One
case is considered from several viewpoints or ¢emes [Conflictive point is listed for
every opinion to identify point of argument]. Categ Il is a description relating to own
understanding and opinion about contents beingudsgd in the workshop and does not
include meta-cognitive activity. For example, itlides [Bullying side has points to be
examined] and [Eradication of bullying is not pd&ds]. Those not included in these
categories are classified into category lll. Regaydcategory classification, two raters
performed rating independently and agreement rats @alculated as 86%, and these
classification results were then judged to be gppate. Because the agreement rate is so
high, classification of one rater was used fordhta.

Table 2 presents the number of the participantstifercase with more than two
responses are meta-cognitive mention of categoof three responses of appreciation
theme [Q1] and the number of the participants whuséa-cognitive mention is 0 or 1.
Fisher's direct probability was calculated for thefata and significant trend was shown
(p<0.086). This result reveals such a tendencyrttzaty people in the experimental group
performed meta-cognitive description.
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Similarly, Fisher's direct probability was calc@dtfor appreciation theme [Q2]
(Table 3). A significant trend was shown (p<0.05#hich reveals such a tendency that
many people in the experimental group performedaraegnitive description.

Based on these results, it is considered that stade the experimental group who
took the learning program can mention many remasksch determine mode of
discussion and directionality and are also ablenamtion many remarks for the reason
why such remarks are presented.

As for appreciation theme [Q1], a response is ptssi meta-cognitive knowledge
of M1-M5 taught by the 10th program are storedemrh-by-heart fashion. However, for
appreciation theme [Q2], one is unable to resparidss he is aware of the usefulness of
meta-cognitive thinking. Based on this understagdih might be considered that the
learning program shown in the current study wibbrmpote understanding related to meta-
cognitive thinking of the students who took thertaéag program to a certain extent.

In addition, responses to the second appreciatiteemé conducted by the
experimental group were analyzed using McNemass tehich revealed no difference
between theme [Q1] and theme [QZ2]. It might bernmafé that the students of this program
already acquired meta-cognitive skill of a certleuel at the point of time when they
tackled the first appreciation theme.

5. Discussion and Concluding Remarks

The current study is closely associated with coaper learning and argument study.
Novelty of our learning program considered from pe@tive study viewpoints is such
that before dialogue with others, the learner iguested to perform knowledge
construction although the conflict structure is badized clearly [5], using thinking
externally environments in which the process tosbded out is incorporated explicitly,
and where self-dialogue is performed carefully bgigning the Sizhi tag. This acts as a
simulation of dialogue with others and providesranfework for reducing the loads at
discussion.

The description level of the meta-cognitive moniigr theme, particularly the
abstraction level of language description [6] d&fgreatly between students who took this
program and the control group. Many control grogsaliptions are closely related to
concrete remarks, whereas the experimental groapepted many descriptions using
vocabularies such as generalized problem and cgnfiolicy (tag appearing on external
thinking tool), which are separated from concretmarks in [Q1]. It is considered from
this that this learning program reminds acquisitbthese concepts. How this contributes
to the acquisition of meta-cognitive skill is ameresting future theme.

This paper stated a design rationale and practineents of the meta-cognitive skill
cultivation program intended for university bachiedtudents and presented discussion of
its usefulness. A framework that requires no spe@kpertise in selecting topics for
theme-setting incorporating conflict after thinkingpdel is specified can be handled with
ease in developing educational materials for bacrstlidents and can enable systematic
teaching based on the model.
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