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Abstract: Mathematics education community in Japan has continuously and extensively developed
‘mathematical thinking’ as an educational value. In this paper, the historical review was conducted on
mathematical thinking in terms of its evaluation and educational method, textbook change, and research on
treatment of diversified mathematical thinking. This approach can provide methodologically an important
perspective to grasp, clarify and make relative the values in mathematics education in different times of each
culture. Values here mean those attitudes which lay at the back of the intention, judgment, and selection of
teaching-learning activity exhibited by primary teachers. As a result of this research, it is learnt that the theme
in mathematics education research does reflect values held by the primary mathematics teachers. They, in turn,
have held central ideas and value utilizing children’s diversified mathematical thinking, letting them subjectively
and extensively construct mathematical ideas in the lesson. The major characteristics of Japanese Mathematics
education is the open-ended approach, which has been developed as an evaluation and educational method of
mathematical thinking. This is available as translated version of “The Open-Ended Approach: A New Proposal
for Teaching Mathematics” (The original version (Shimada) is in Japanese published in 1977).

Keywords: Value, Open-ended approach, Historical analysis, Mathematical Thinking.

Introduction (Stigler & Hiebert, 1999) called in earnest for atten-
tion to be paid to the lesson study and Mathemat-

The Teaching Gap: Best Ideas from the Worlds ics education in Japan, where the lesson study has
Teachers for Improving Education in the Classroom been developed. In the same vein, a few other inter-

national efforts sought to introduce Japanese Math-
1 takuba@hiroshima-u.ac.jp
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ematics education to the international community,
and one of the typical ones is EARCOME 5 (East
Asian Regional Conference on Mathematics Educa-
tion). Such efforts are rooted in the regional charac-
teristic of Japan however, and they tend to be bound
by Japanese perspective. The two mentioned initia-
tives however, start to raise fundamental questions
over what introducing the Mathematics education
in a particular country such as Japan means, what is
first of all the Mathematics education in Japan like,
and what has been valued in Japanese Mathematics
education by many people who have been involved
in it. In return, these questions create the necessity
of reflecting and giving some answers.

In 2006, JASME (Japan Academic Society of
Mathematics Education) held the symposium dur-
ing the 22" annual conference with the theme of
Cultural Aspects of Mathematics Education in Japan
with a focus on Mathematical Thinking. It aimed at
grasping and describing ‘mathematical thinking" as
an educational principle, which mathematics educa-
tion community in Japan has continuously and ex-
tensively valued and developed, and exploring the
future direction of it through the reflection on its
characteristics. The symposium confirmed that the
whole clothe of mathematics education in Japan has
developed coherently with mathematical thinking
being as it were its warp and social and historical
needs as its weft (Baba, 2006).

In this paper, the persisting values of mathe-
matics education community in Japan are reflected
from teachers’ perspective as an example of open-
ended approach. Here the values mean “those of pri-
mary teachers at the back of their intention, judg-
ment, and selection of teaching-learning activity”
(Baba et al., 2013). The open-ended approach is a
good example in order to relativise and reflect char-
acteristics of Japanese mathematics education, be-
cause it retains those characteristics developing
around mathematical thinking and diverse ideas,
and it can be also referred by international research-
ers since it is available as translated version “The

Open-ended Approach: A New Proposal for Teach-
ing Mathematics” (Becker & Shimada) published in
1997.

The open-ended approach is typically exem-
plified as the developmental work with Open-end-
ed approach in Mathematics Education - New Pro-
posal of Lesson Improvement (Shimada, 1977) and
From Problem to Problem -Extensive Treatment of
Problems for Improvement of Mathematics Lesson
(Takeuchi & Sawada, 1984). This extensive treat-
ment of mathematical problems is seen as an exten-
sion of Open-ended approach, and thus it is includ-
ed in it.

Emergence of Mathematical Thinking as the
Objective in the Course of Study

The term “mathematical thinking”, which is a
translation of “suugakutekina-kangaekata’, first ap-
peared in 1958 in the objective of the course of study
for primary education. The course of study was de-
veloped in Japan after the WWII and was intended
to be the national curriculum in Japan. Its objectives
at the time were as follows:

1. To enable students to understand basic
concepts and principles about numbers
and quantities, and geometrical figures,
and let them develop more advanced

mathematical thinking and how to treat it.
2. To enable students to acquire basic knowl-
edge and fundamental skills about num-
bers and quantities, and geometrical fig-
ures, and let them use those effectively and
efficiently according to the purpose.

3. To enable students to understand the sig-
nificance of using mathematical terms
and symbols, and let them use expression
and think simply and clearly quantitative
events and relations using the terms and
symbols.

70



Values in Japanese Mathematics Education from the Perspective of Open-ended Approach

4. To enable students to extend the abilities
to set up a appropriate plan and to think
logically regarding quantitative events and
relations, and let them treat things more
self-dependently and rationally.

5. To enable students to develop attitudes to-
wards a proactive mathematical thinking
and how to treat it in daily life. (Underlined
by the authors.)

The phrase “mathematical thinking and how
to treat it” in this objective is commonly referred as
“mathematical thinking” to mean all components
related to this mathematical thinking and treat-
ment. From the above, it is expected to develop the
acquired fundamental concepts and basic skills to
the more advanced level and to grow the attitudes
to apply them extensively to daily life situation. His-
torically speaking, the mathematical idea® as philo-
sophical stance in national textbook Jinjo-shogaku-
sanjutsu used since 1935 preceded the mention
of mathematical thinking (Ueda, 2006). So in this
sense, there was a continuing aspiration of Japanese
mathematics education community despite of tem-
poral mutation during the WWIL

The community at the time tried to uplift the
lowering standards of mathematics education when
the term 'mathematical thinking® emerged, after the
critical reflection over the life unit learning which
placed mathematics education as skills-based sub-
ject (Nakashima, 1981). In other words, the com-
munity aimed at raising efficiency by teachers’ clari-
fying and extending the basic ideas and principles
through mathematical thinking. Through develop-
ment of mathematical thinking abilities, students
would have been able to find out new ideas subjec-
tively and use appropriately and efficiently math-
ematical facts and relations, express and think of
them in a concise and clear way, and treat them in-

2 Mathematical ideas are philosophical attitudes to love and
enjoy mathematical philosophy in pursuit and acquisition of
mathematical truth, and to find and consider the mathematical
relation in the daily events and to take an action based on them
(Shiono, 1970).

dependently and rationally. Despite these inten-
tions, the meaning of mathematical thinking at the
time was not clear enough to the majority of teach-
ers expected to teach it.

Just before the emergence of the concept of
mathematical thinking, there was a preceding idea,
called the central concepts. The term first appeared
in the course of study for the senior high school in
1956. The characteristics of this course of study were
the integration of Analysis I, Analysis II and Geom-
etry into Mathematics I, Mathematics II and Math-
ematics III as mathematical subjects. At that time,
central concepts exemplified mathematical think-
ing as central ideas to bridge all the content of each
mathematical subject although they were shown
separately in terms of the algebraic and geometrical
contents. For example, the central ideas for Mathe-
matics I were described as follows:

a. Expressing the concepts in symbols

b. Extending concepts and laws

c. Systematizing knowledge by deductive rea-
soning

d. Grasping relation of correspondence and de-
pendence

e. Finding out invariance of equation and geo-
metrical figures

f. (Identifying) Relations between analytical and
geometrical methods.

The central ideas had an intention to integrate
algebra and geometry in mathematics as one sub-
ject and to extract mathematical methods and ac-
tivities common to both of them. They are not ex-
actly the same as mathematical thinking, which has
become an objective of primary mathematics edu-
cation, but it certainly had an influence on its intro-
duction. When the course of study was revised in
1968 to introduce the idea of modern mathematics
movement, it further emphasized the mathematical
thinking we have been talking about.

The table 1 shows the name of sessions and
the number of presentations in the session during
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the annual conference by the Japan Society of Math-
ematics Education (JSME). When the course of
study was revised in 1968, the sessions on the newly
introduced topics such as sets, function and prob-
ability and statistics were created in addition to the
existing ones such as number and calculation, quan-
tity and measurement, geometrical figures. The ses-
sion of mathematical thinking was created only 6
years later in 1973. In other words, discussion over
mathematical thinking started after discussion over
the above contents had reached a certain level.

Efforts analyzing and defining the mathematical
thinking

Around the time of setting the session at the
JSME in 1973, the analysis on concepts of mathe-
matical thinking had already started. Katagiri of To-
kyo Metropolitan Institute of Education ushered in
the concept into his analysis Mathematical Thinking
and its Teaching (Katagiri et al.) in 1971 and catego-
rized mathematical thinking into three types. These
were identified as

a) the attitudinal aspects of mathematical
thinking

b) the process aspects of mathematical think-
ing such as generalization and analogy, and

c) the contents related mathematical thinking
such as unitary amount and relative amount.

In 1981 Nakashima published Mathemati-
cal Thinking at Primary and Secondary Mathemat-
ics Education, and stated that mathematical thinking
consisted of abilities and attitudes to work autono-
mously and have an ability to apply these creatively
through an activity appropriate to mathematics ed-
ucation. He clarified that to develop mathematical
thinking, one had to pay attention to this autono-
mous and creative process within an activity.

In 1988, Katagiri reorganized the above cat-
egorization of mathematical thinking into mathe-
matical thinking related to methods and contents.
Through these publications, interpretation of math-
ematical thinking has been gradually clarified in
Japanese context. As we have seen so far, Katagiri
and Nakajima have been the most famous research-
ers that contributed to analytical research on math-
ematical thinking in Japan.

Tablel. Sessions and Number of Presentations at Annual conference of JSME (Primary School)

Year — — — — — — — — — — — — —
\O \O \O \O \O \O \O \O O O \O \O \O
[o)} [N [o)} [*)) [N N N N N N N N ~N
. G a Q 53 NG =) i ) 3 N w1 o) N
Session
Number and 9 15 | 23 | 4 13 |25 | 16| 19 ] 21| 10 32 | 37 |47
calculation
Quantity and 8 | 12 | 12 ml s | s | 2l1w0|9]e6 | 7o
measurement
Geometrical 7 17 | 17| 2 | 16|18 |10 ] 17 | 12| 19] 25 | 33|26
figures
Problem solving 20 33 27 8 12 9 5 6 9 3 6 8 11
Sets 25 25 13 14 11 9 2 7 4 5
Function 31 18 19 15 18 17 16 20 26 11
Probability and 6 |21 | 13| 14| 13|15] 8 | 14| 9 |7
statistics
Mfithfematlcal 14 15 7 14
thinking
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As shown in the following section, the re-
search on evaluation and concretization of mathe-
matical thinking has been developed simultaneous-
ly, while the above type of analysis continued. Both
of these approaches - the analytical research and the
concretization — we see as the different sides of the
same coin, and they have been influencing and re-
ferring to each other and deepening as a whole the
field of enquiry related to mathematical thinking.

Evaluating and developing the mathematical
thinking through the Open-ended approach

For six years between 1971 and 1977, Mathe-
matics education researchers in NIER (National In-
stitute of Education Research): university professors,
primary and secondary school teachers, formed an
interest group and developed the research project,
whose theme was to develop evaluation method of
mathematical thinking, through the Grant-in-Aid by
the Ministry of Education, Culture and Sports. This
group, consisting of about 30 members, scrutinized
the objectives of primary mathematics education
carefully and stated that “mathematical thinking has
been flowing at the bottom of mathematics education
in Japan since mathematical ideas in Jinjo-shogaku-
sanjutsu (the national textbook during the pre-war
period, Grade 1 of which was published by the Minis-
try in 1935) aiming to develop mathematical and sci-
entific thinking, and the course of study in primary
and junior secondary schools has already clearly stat-
ed it in 1958 and in senior secondary school in 1956.
... In short, to be able to develop mathematical think-
ing can be regarded as the ultimate goal of mathemat-
ics education” (Hasihmoto, 1976: 21-22).

This interest group further conducted the
survey questioning a wide array of stakeholders,
from mathematicians, mathematics education re-
searchers, to mathematics teachers across Japan, re-
garding some behavioral examples of primary and
secondary students attaining the objectives of math-
ematical thinking. The group summarized the find-

ings from the answers about mathematical thinking
as containing the following items (Hashimoto, 1976:
22), that are not necessarily independent from each
other:

1. Being able to find out relations that under-
line the situation within a problem and be-
gin to construct it mathematically.

2. Being able to solve non-routine problems
which cannot be solved by common pro-
cedures.

3. Being able to develop something new.

4. Being able to fulfill one’s own ideas in the
group.

5. General objectives (under the cur-
rent course of study).

Following these findings, the researchers re-
peated the process of developing the Open-ended
problems for evaluation and trialed them in class-
room. They had hypothesis that attainment level
of mathematical thinking can be assessed through
such incomplete Open-ended problems. They used
these problems in the lessons and let students find
out as many relations as possible and describe math-
ematically those relations. Evaluation is done by an-
alyzing the relations in terms of quantity and qual-
ity, which is sophistication level of their description
(Sawada & Hashimoto, 1972: 65).

The notable point for this project is that it fo-
cuses not only on evaluation method but also on ef-
fective teaching strategies to realize development
of mathematical thinking. This basic stance of the
group influenced the direction of the research.

The research theme for the first year following
the research project was “development research on
evaluation method in mathematics education” but
it was changed for the second and third year into
“development of evaluation method in mathemat-
ics education and analysis of impact of various fac-
tors”. Analysis of the factors is made possible by the
fact that data collection at the classroom level had
been done intensively from the beginning of this de-
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velopment work. In fact, the work done in the pro-
ject paid attention to the students’ group discussions
during the lesson and tried to evaluate the change of
this group discussion for the second year (Sawada &
Hashimoto, 1972).

The experience and knowledge gained
through the research project, and which have been
accumulated through the data collection regard-
ing students’ responses, prompted the group to shift
from “development work of evaluation method for
mathematical thinking” to “development of teach-
ing strategies for mathematical thinking” Even af-
ter this, students’ responses in the lessons had been
continuously collected in parallel to sophistication
of evaluation method. And gradually they become a
new standard of teaching strategy.

The report for fifth year stated that the objec-
tive was “This year it aimed at trialing a few incom-
plete open-ended problems in the lesson during the
second semester and confirming through statistical
survey if this form of teaching can promote the at-
tainment of the above objectives, and showed also
the following results from teachers” observation and
students’ remarks” (Shimada, 1976, 29-30):

a. The middle and low achievers with less ac-
tivity have become more active in express-
ing their ideas. (It is the same as the previ-
ous year).

b. Especially the middle achievers in the daily
activity have made most remarkable progress
in elementary and junior secondary schools.
(It is the same as the previous year).

c. Some of the high achievers in senior high
schools have performed less than previous
year, since they become too careful not to
make a mistake. (It is the same as the previ-
ous year).

d. In the previous year, it was reported in ele-
mentary schools that there were a few stu-
dents who showed interests in mathematical
properties after finding them within an open-
ended problem, but in this year there were

many examples which showed students took
interest in these properties.

In the same year, the following ideas about
teachers’ work were found to be the case.

e. It may not be possible to say that being incom-
plete makes the problem effective. Rather, a
problem posed to students should not only be
incomplete, but it should also have a certain
direction towards a solution, and something
that is produced by students while they work
on it, should be mathematically significant.

f. The open-ended problem approach is effective
both at the introduction and at the summa-
ry of the lesson. When there is a good prob-
lem at the introduction, the lesson develop-
ment becomes interesting. When it is given at
the end or while summarizing the lesson, it is
useful to review various aspects learned.

As for the summary and future issues of the
research, the two points were listed as follows.

The first point is that the two terms of the year
during which the research project took place were
too short to confirm effectiveness of the teaching
approach based on open-ended problems. Changes
that were expected would be more visible only af-
ter a longer time has been spent in dedicating time
to mathematical thinking and open-ended problem
solving in the classrooms. In this sense, it was rec-
ommended to plan the activity from the beginning
of school year in the following year.

The second point is that the problems used
in the lessons were diverse not only in results but
also in the processes and contexts they represented.
Consequently, they had given diverse results, which
could not always be correlated or compared with
each other.

And you can see in the above point, diversities
were noted in the process of research on evaluation
method of mathematical thinking, and they demand-
ed the necessity of systematizing and theorizing them
as mathematical activities. “Problem posing with di-
versity” was used as the evaluation method on devel-
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opment of mathematical thinking. In other words,
mathematization of phenomenon was placed in the
center of mathematical thinking, and it was assumed
that possibility of such mathematization was not only
one but also several, and so the significance of “being
diverse” was to be re-considered. It is notable that the
research group located this as the future issue.

This research resulted in perceiving mathe-
matical activity as coming and going between real
and mathematical world and locating it in the phas-
es of the Open-ended approach, which extensive-
ly utilizes the incomplete problems (Figure 1). And
Takeuchi employed theory of scientific knowledge
growth by Popper and approached this issue from
the perspective of the nature of mathematical ac-
tivity (Takeuchi, 1976: 11-12). This consideration
played an important role in shifting the research
from the Open-ended approach to “extensive treat-
ment of problems” (Takeuchi, 1984: 9-23).°

In this way, the developmental research of the
Open-ended approach has continued as mutual in-
teraction between theory and practice and the treat-
ment of diversity in mathematical learning has be-
come systematized.

Diversified ideas in mathematics textbooks

Lesson development like the one described
above, and which used diversity of mathematical
ideas has made an impact also on lesson structure.
The textbooks published by one textbook company
were compared by focusing on the area of plane fig-
ure (parallelogram) in the fifth grade. The textbooks
from 1965 to 1975 (Figure 2) didn’t have diversified
ideas, but they has already started development of
evaluation method of mathematical thinking using
incomplete problems. The textbooks in 1980 (Fig-

3 Starting from one problem given to the children, which
is called a original problem, children are encouraged to pose
new problems through replacing the component of the origi-
nal problem with similar and more general ones and consider-
ing the converse, and to develop subjective attitudes to solve the
problems for themselves (Takeuchi, Sawada, 1984: 25).

ure 3) and that in 1985 (Figure 4) contained more
than one idea. They are different ways of “cutting
into pieces and pasting them together” and “moving
trapezium and matching the corresponded areas”.
We must remember that the latter took place after
the Open-ended approach was proposed as teaching
method in 1977. This leads to current textbook (Fig-
ure 5). Adoption of diversified ideas in the textbook
produces the practical issues on how to treat them
during the lesson.

(6)
World of mathematics

(@)
World of reality

(c) () . (e)

Problem Mathematical model Theory of mathematics
Abstraction
Idealization
Simplification
P

{f) (9)
Conditions and hypotheses -» Axiomatization
(Translation of {f) into

mathematical language)
o
Developing a
new theory
; No
Experiment . 0
Observation ! )
Developing a general
m Yes theory and algorithm
m
Modifying hypatheses Dedustion I
(k) l Generalization
Data ' Systemization
\ No N ({) X No
—— Conclusion
el “(n)
Does it check Do similar cages > -—
out? o~ O~ puist? Yes

Yes

Figure 1. Model of Mathematical Activity
(Shimada, 1977: 15)

75



Atsumi Ueda , Takuya Baba, Taketo Matsuura

BT 7 E R | 2 pAm@BoE@IRSECE, Yiryio
D wAk - 2ABOTHERHEER EXdbiorboeTleid, FAWEHO
B A A ERERORET G ERAERR A2 L1,
AT O ER @ HORTWEHT, LY
LTAZBREREDL S
Ly AU SENEMERHIOXNEEFEL 0, . BC REBYLALE,
R RN i EiZBCitEELEMAE S B
1 PHWEMOERYELLCT, EFHCET FG. DH 2% v £,
12, YorqizlibveTlrad, WmE, YhLE LR T,
© 18LY lem OF BB, TORD LI, F FARAROTR) = (BD) % (&)
g e, MR R X, 3 BEOENLIARFEAE
T /—h\ 7 ITAEES
\|\- \r\ ' . O @AB ¥RV LAY E, &
AN 5T om T,
FHWAHONTE, LORO LIRS @ @BC ¥ ETYLAYE, & %126 om TFa,
T, G HSERA R, REBSTE LT, @ roFAwWAROE#E, #AB zEZY LT
@ TEAEFHBO@BEITem? TFd, Ly OF Koh X,
RO BRI cm? T 4%, i, @BC AEZLLTRBHE R,
50 1
Figure 2. Mathematics textbook in 1974
2 PwmuBomErRs sl Yook 4 HoOEOL G, EBC #EE Y
Bbtat b TL k3, B RITRII B @I E R 2
FAwABoEEEEns o Re I 1, 2y, aRHBTIEE S D2 E,

ToE&LTHALIL I,

FHREABTE, |20

@eEly L i, Bdr \ I rELEOFR
%
B PELEoMaRx | |R g %
3, YoLRLUTT, oh 4
3 AT
rEET LU,
Meth 2 BEFEAOEZ

CPARAROER = Bl X 5&

3 HFOEOHFITEERABCD T, A D

T

WAB FREIYT A, B3 34 em
Ay EaroTatL g5, B rF¥EBROEL

2/, @AM om? TL 19 A, /
B [+ —_—

CEDPATmERO @ E o 2o,

O __ @
!om!
]

-1
@

HOFTE
Ao @it &
vz, aam

1 Qcm

Figure 3. Mathematics textbook in 1980

76



Values in Japanese Mathematics Education from the Perspective of Open-ended Approach

fem
N 5 HOEOLII, BATE om
‘@fﬂiwiﬂmmi, | >o : ‘ ? i

LERL LT, BmA
REEICS I s T X,
AHHEE, CILRUK

B Y B PTEAHBO @il
DROFEELTL LT,
TORTRTHALEL L.

AT
(1) =HLEOER EOEVEBHT
7

3 HOPHTEZBOERK
Fem® TL & 3%,

4 FORERTEIBTT, 7 =
O AT 2EAYTHY, BT
Femb, 114> TAELrS, &

@ @fFHHILri.

"U'

R
3 WEFIANER

ROFTEIBO@EE LA o,

ROPTELHBOBH T RHL T,
< ' k
gt \O @/ /®/ &
! J
Lert ot bt beri

Figure 4. Mathematics textbook in 1985

@ ToEOL G 1S ED T A EHEIROEROESS §

- F & AR
| ECHESD. .:'@

O ToH:LT, mAORAFERMLEL £ 5.

e BELIADEA @ HELUSIADEA
—
¢

|
)

= r

d ;
]
[ e

8 FirogfiodEiiz, e’ TL LG,

b s S b i b A s 3
ToET, ERdcERGoMofs s, a4 reRarl
trSo, FfmaHaT g r - $
EEY: RIHAFRS ET 5 TH
| | :

| i

a7 :

= 3|

Figure 5. Mathematics textbook 2010

77



Atsumi Ueda , Takuya Baba, Taketo Matsuura

Research on how to treat and summarize
diversified ideas

The diversification of ideas as the ones
shown above which made their way into the Japa-
nese textbooks have influenced the developmental
research on how children treat and summarize dif-
ferent mathematical ideas during the learning pro-
cess. “One objective of the problem solving through
diversified ideas is to ensure acquisition of the ba-
sic knowledge and skills and the understanding of
mathematical thinking which can be encountered
in the process of learning through presentation of
those ideas, and to aim at the development of indi-
vidual student’s holistic growth including cognitive
understand, emotional development and explaining
skills through the whole class participation” (Koto,
1992, 19). Koto further stated that diversified ideas

should lead to development of mathematical think-
ing.

Koto (1992, 1998) classified diversified
ideas, which can be observed during mathematics
lesson, in terms of teaching aims and quality, and
proposed the instruction flow utilizing them as fol-
lows:

Independent diversity: Paying attention to
validity of each idea

Prioritized diversity: Paying attention to effi-
ciency of each idea

Integrated diversity: Paying attention to com-
monality of each idea

Structured diversity: Paying attention to mu-
tual relations between ideas.

The research on how to treat and summarize

the diversified ideas is regarded as one of the neces-
sary items for the lesson study in Japan in the spe-

(Pre-war)

Mathematical Ideas

(Showa 30s)

Central Concepts

v

Mathematical Thinking as Objective

(Showa 40s)

(Showa 50/60s)

SUIyUIY [, [BOLBWAYIRIA JO SISA[RUY

v

|

Development of Evaluation Method
Higher Order Objectives
N

Open Ended Approach

J

Extensive Treatment of Problems

J

00qIxa].

v

Lesson valuing diversified mathematical thinking

Figure 6. Flow of Mathematics Education in Japan from the Perspective of Open-ended Approach
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cial issue Theory of mathematics education in Ja-
pan for lesson study, which was published by Japan
Society of Mathematics Education (JSME) during
EARCOME in 2010 (Wada, 2010). This shows the
significance of research impact by Koto and others
on the lesson development in Japan.

Summary

Engagement by Japanese mathematics edu-
cation community regarding the open-ended ap-
proach can be summarized chronologically in the
Figure 6.

Most primary mathematics teachers let the
students construct mathematical ideas subjectively
and extensively, and valued utilizing children’s di-
versified mathematical ideas in the lesson. In this
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Mp Aunymu Yema

[Teparomku pakynreT, YHUBEp3UTET y XMPOLINMY, JalaH
ap Takyja ba6a

ITeparourku daxynret, YHuBep3uTeT y XpOLIMMY, JanaH
mp Takero Manypa

ITeparouku daxynTeT, YHuBep3anuTeT y XUpOLIMMI, JalaH

BpemHocTn jamaHCKOr MaTeMaTUYKOT 00pa3oBamba
U3 NepPCIeKTUBE ,,0TBOPEHOT MPICTyma“

Kmura ,,Jas y nactaBu“ (Stigler & Hiebert, 1999) npusykia je maxkmy CTpy4He jaBHOCTI IPECTaB/babeM
MebyHaponHOj 3ajeHMIM ,,CTyAMje Yaca“ U jallaHCKOT MaTeMaTU4IKor oOpasoBamwa, mocebHo aucKyTyjyhu o
~CTynuju gaca®. Ca apyre crpane, acouujanuja JASME (Japan Academic Society of Mathematics Education)
Ofip>Kajia je CMMIIO3MjyM TOKOM 22. TofMIIbe KoH(pepeHIje Ha TeMY KYATYPHOT acleKTa y MaTeMaTu4KoM
obpasoBamy y Jamany. Jla je ,cTyamja 4aca“ KOHTMHYMPAHO M €KCTEH3MBHO pa3BMjala ,MaTeMaTIYKO
MIIUbee“ Kao 00pa3soBHY BeIUTHHY, UCTPaxyjyhu u weH Oynyhu mpasai pasBoja Kpo3 camopedexcujy
EHMX KapaKTepuCTMKa, NoTBpauo je baba (Baba, 2006). Y oBoM pajy ce Ha MaTeMaTM4KO MMUII/bEHe
VICTOPMjCKM IJIefla/Io BUINE 13 NepCIIeKTMBEe HACTaBHMKA Y OCHOBHOj IIIKO/N, Y CMUCITY eBajyalyje X MeTOofia
paja, MpoMeHa HACTaIMM Y YHOEHMIMMA U VICTPXMBAY PasIMUNTUX MaTeMaTUYKNUX upeja. ,OTBOpeHu
IPUCTYIL je y3eT Kao pUMep, jep Ce OfHOCY Ha CBe HaBefleHe acIeKTe. ,,MareMaTnuke uyeje” kao punozodcko
NNTalbe Y HallMOHATHOM YII0eHMKY Jinjo-shogaku-sanjutsu ce xopucre ox 1935. roguue (Ueda, 2006). VI npe
1I0jaBe TepPMIHA ,,MaTeMAaTIYKO MUII/betbe Y HACTAaBM Cpe/jibe IIKOJIe joIl Off 1956. rof1He II0CTojao je TepMUH
»LIEHTPA/IHN TI0jaM", ca HaMepOM Ja ce M3JBOje MaTeMaTi4Ke MeTOJie M aKTMBHOCTH 3ajefHIYKe anreOpu u
reOMeTpUj! U ia Ce MHTETPUIILY V jejaH npenMeT. HaBegeHyu TepMuH ,,lieHTpanHyu mojaM” Hije 610 MCTOBe-
TaH TEPMUHY ,MaTeMAaTUYKO MUIIbEE", ajli je CUTYPHO YTUI[A0 Ha HberoBo yBohemwe. OHfla ce HOB TEPMUH
nojaBuo 1958. ropuHe Kao LWk Kypca OCHOBHOLIKOJICKOT 06pa3oBama. V1 Kpo3 IpyuxBaTame MaTeMaTU4KOT
MMIbEHbA, Off YYEHNKA Ce OYeKIBAJIO Ia JOCETHY HOBE UJieje CAMOCTAIHO U Jia KOPUCTe MaTeMaTIyKe Ynibe-
HMILIe ¥ OfHOCe Mehy Bb1iMa cMICcIeHO 11 eMKACHO, f1a VIX M3pakaBajy U Ia IPOMUIIIBAjy O BbJMa Ha KOHLIM3aH
HA4VH, ¥ Ia TAaYHO IIOCTYTIAjy ca BIMAa, HE3aBJUCHO U PalMIOHA/IHO. YIIPKOC CBYM HAIlOPMMa, 3Ha4eHe HOBOT
TepMMHA y TO BpeMe Huje 6uo jacHo. Kararupu (Katagiri et al., 1971; Katagiri, 1988) ananusupao je 3Haueme
¥ KaTeropyu3oBao MareMaTn4yko munvbere. Hakammma (Nakashima, 1981) MareMaTn4ko MULIUbEee CXBATAO0
je Kao CIIocOOHOCT CaMOCTA/IHOT pajia X OCTAO je TPy UJeju [a je TO ayTOHOMHM U KpeaTuBHM Hpouec. Kpos
pan Kararupuja u HakammMe, sHaueme HOBOT TepMUHA NTOCTao je jacHuje. On 1971. roguHe, 1a HapegHUX
1IecT rofguHa, ucrpaxnsaun y Miacruryry NIER (National Institute of Education Research), npodecopu yun-
Bep3uTeTa ¥l HACTABHUIIM Y OCHOBHUM U CPeIbUM IIKo/IaMa (GOpMMpay Cy MHTePEeCHY TPYITY U pasBYIM VIC-
TPaXMBAYKM IIPOjeKaT 4mja je TeMa 61/1a pa3Byjarbe eBalyalIOHOT METOJa MaTeMAaTUYKOr MULUbEea, KOju
je KacHMje Ha3BaH ,oTBOpeHUM npucrynoMm” (Shimada, 1977). IIpojekar je KOPUCTMO aKTUBHO He3aBpIIeHe
npobieMcKe CUTyanyje, Koje Cy CTBapajie pa3HOMMKOCT He caMo 1o pe3ynraruMa Beh u y camom mporecy u
KOHTEKCTUMA. VICKYCTBO 1 3Hambe Koje Cy yYeHMLIM CTULA/IN Y TIPOjeKTy aKyMY/IMpPaHy Cy KpO3 CKyI/barbe MO-
flaTaka Koji Cy ce OFHOCWIN Ha OATOBOpEe YYeHUKA U YMHIIN Ja Ce NIPOjeKaT pasBuje Off ,eBaTyalIOHOT MO-
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fieTa 3a MaTeMaTU4KO MUIIJbebe 10 ,,HaCTaBHe CTpaTeruje 3a MaTeMaTn4ko Muibee . Huje noBobHO nMa-
TV Pa3IM4NTe MAeje MmTa fielja Mory, Beh Tpeba moTBpANTY fa OBe ujeje uMajy 06pa3oBHy BpegHOCT. [la 6u ce
YTBp/MIe OBaKBe Ujieje, HEOIXOHO je OPIaHM30BaT! CMIC/IeHe MaTeMaTu4Ke aKTUBHOCTH y Teopuju. To Hac
je moBeno o cXBaTama MaTeMaTu4Ke Jjeje Kao Heduer u3Mehy cTBapHOT ¥ MaTeMaTHYKOT CBETa, LITO je MMa-
710 3a CBPXY pas3/IM4NTe Ujieje Koje ce II0jaB/byjy Ipy pellaBamy He3aBplleHNX npobnema. Takse npeje kmacu-
¢ukosao je Koro (Koto, 1992, 1998) y TepmuHmMMa Ijy/beBa ¥ KBA/TUTETA Y4eha U MIPENTIOKIO je IOCTOjame
VHCTPYKLIMja 3a y4eme. VIcTpakuBare je MMajo OrpOMaH yTHULAj Ha pasBujambe CUCTEMa 4acoBa y JallaHy.
KoHauHO, OTKpMBEHO je f1a je ,,0TBOPEHM IIPUCTYII OCTA0 OCHOBHA KaPAaKTEPYCTHKA jallaHCKOT MaTeMaTN4KOT
obpasoBama. AHa/mu3a 3HaYema ,MaTeMAaTYKOI MMUIIbEka‘, pa3Boj eBajlyalje, Te pa3Boj caMoOr TepMMHA
curypHo cy 6umm y mebhyco6Hoj mMHTepakumju 1 pasBujamm ce Kao IenuHa. IIpetnocraBka je ga cy cBU OHU
VIMa/Ii OTPOMaH YTHIAj Ha YKYIIHY BPeHOCT MaTeMaTU4KOr 0Opa3oBama y JamaHy. A MCTOpPMjCKa aHaMM3a
MOXKe Jja oMoryhu jefHOM MeTOZMYKOM IIPMUCTYIY Ja IOjaCHM M pelaTMBU3Yje BPEJHOCTY MaTeMaTIIKOT
06pa3oBama y pasIN4nuTIIM BpEeMeHIMa CBaKe KYIType.

Kmyune peuu: BpenHOCT, ,,0OTBOPEHV IPUCTYI;, UICTOPMjCKA aHA/IN3A, ,MaTEMaTNYKO MUII/bErbe .
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