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ABSTRACT

Thi s paper refers to a masters6é course in N

development of mathematics teachers through the connection of researtheapihctice of
teaching. This connection was realized in the context of the course through a number of activities in
which the teachers participated. The paper gives examples of these activities and analyses how
research and practice are integrated irsehexamples. Moreover, it shows how the teachers
themselves built such connections through a number of tensions that emerged during their
involvement in the course activities.

The main course activities were: reading and presenting research papersgfocuiieir research

goals, on the tasks used and on the main findings; reflecting on their readings and discussing with
the other teachers in the course how they could use the research findings in their teaching;
designing mathematical examples and tasksl justifying their choices based on research;
analyzing mathematical tasks, classroom disc
models emerged from research; and collaborating with other teachers to design and implement a
teaching interventob ased on research and study student s
The paper indicates that the connection of research and practice was rather difficult for the teachers
especially at the beginning of the course. However, during the course the teachers nealtlegksom

and started to justify their teaching choices and decisions on the basis of their understanding of the
research. In the paper, an example is analyzed where one teacher presents the paper of Radford
Bardini & Sabena (2007) that focuses on theed#ht semiotic representations that a group of
secondary school students use in the context of algebraic generalizations. In the discussion among
the teachers and the mathematics teacher educator a number of issues emerged concerning the
t eacher s @bow the researcheand its relevance to their practice, the complexity of
mathematics learning and teaching, the transparency of the methodological and theoretical tools of
research and the meanings that the teachers attribute to the research gaadisngscof a study.
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Abstract

This paper referto the development and function of a Community of Inquiry in the context of a
professional development program for elementary school teachers. The team was originally built as
an experimental Community of Practice, evolving gradually in a Community afrindrhe fact

that its members 1) did not have experience in such kind of collaborations, 2) did not have the
opportunity to process in depth theoretical issues of Mathematics teaching and learning in the past,
3) had to cope with time availability diffities and 4) had serious doubts on whether they could
manage emotionally the 6opening of their ©cl e
community a difficult and strenuous undertake. After two years of efforts, the final result showed
that, perhaps, the most important parameter for the creation of such a commemityal for the
teachersodo profeissitomal madmlved @ meinltl i ngness f ol
The members of the community adopted the Learning Study strategy in order to ptancmnthe

area of a rectangle in the classroom. Given that the choicenoé fimea s umé o was co
as a ocritical featured for the understanding
shape and size were planned.
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Abstract.

In China, since ancient ages, mathematics was approached through collections of exemplary
probl ems, explored by means of iswaerof the traisof ( b i
mathematics education in China for all school levels. In this paper we report a teaching experiment
realized 1in Italy, for mul tiplicative word p
methodology has been transposed tdtaian classroom, tailoring it to a different cultural tradition

and to the choice of the theoretical framework of semiotic mediation. In this way an old and
stereotyped subject in Italian textbooks has come back to life through learning across cultures.

Introduction
Around the year 2000 a substantial change happened in the international perception of cultural
aspects of mathematics education and research on mathematics education: the dominance of the
European and North American centered literature estard be undermined. Two major events
happened:
- ICME 9 (2000) was held in Japan (Tokyo) offering western researchers a direct
perspective on mathematics education in the Far East;
- the ICMI Study 13 orMathematics Education in Different Cultural Tradition&:
Comparative Study of East Asia and the West.held in Hong Kong (2002) after a two
years work of the International Program Committee (Leung, Graf, LBpat, 2006).
What produced the strongest impact in the West was the evidence offered by maratiamiair
comparative studies (e. g. largeale projects as TIMSS and PISA) which showed high quality
performances of students from Far East, in spite of conditions of work in schools (very crowded
classroom, teachaentered instruction, and so on), péred as negative by Western researchers
and teachers.
A few weeks ago (July-85, 2012) ICME 12 was held in Seoul (Korea): in this case about 70%
participants were from neighbouring countries. The presence and cultural influence of mathematics
teachersad teacher educators from Far East was evident in all the scientific activities, especially in
the plenary panel chaired by Frederick Leung (Hong Kondlatlh education in East Asia (Korea

ChinaJapan) to report about the social and educational contegfchter education and
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development, and classroom practices of east Asian countries, which belong to the so called
Confucian Heritage Culture (CHC).

In CHC students are requested a strong commitment and effort (and this is a part of the cultural
context, whee school is highly appreciated and considered a means for changing social status). Yet
there are also curricular choices and methodologies for teaching, that are quite different from the
ones recommended in the West. Intercultural comparison is nottealkylitas not possible to focus

only on the evident differences in either the implemented or the attained curriculum, to understand
the deep reasons of the effective teaching. As Xie and Carspecken (2008) point out, each
curriculum is constructed upondeep structure holistically integrating presuppositions about the
nature of the human self, society, learning processes, language, concepts, human development,

freedom, authority and the epistemology and ontology of mathematical knowledge.

/ Mathematics

Implemented Attained Achievement
Mathematics — Mathematics —— | in problem solving
Curriculum Curriculum and
—_— conceptual
—17 ./ N \ understanding /

s Intended Mathematics Standards B
Mcautrhrlis[rz‘autrl;s \\-A Implicit Philosophy

\ AR m [ Explicit / implicit learning™— of Mathematics

and developmental theories
pertaining to Mathematics
models
4

Umbrella cultural themes
including worldviews

with implicit learning
/ and developmental theory \

__" Explicit philosophies ‘

. . values i
Social and Political ‘ Economic

institutions organization

A ——————————————— \ /
\{ traditions }'—"

Fig. 1: a sckme for analyzing mathematics curriculum (adapted from Xie and Carspecken, 2008, p. 17)

In this paper, we report about different approaches to arithmetical word problems in primary school,
comparing and contrasting the situation in two countries (ltalgrevthe influence of the Western
research tradition plays a big role, and China, where Confucian Heritage Culture is still very
strong). Word problems (or story problems) are, superficially, a shared feature of mathematics
curricula for primary school aliver the world. The problems to be solved with only one arithmetic
operation (addition / subtraction or multiplication / division) have been the object of international
research studies and also the object of strong criticism because of the stereotypadddhe
scarce, if any, relationship with modelling and application of mathematics. We have started, by
chance, to study a particular family of word problems at primary school level, after having found in
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Chinese textbooks for primary school interestng a mp | es of probl ems wit!l
problems) for addition/subtraction and multiplication/division.

In the following, we present a very short review of the literature on word problems, some
paradigmatic cases of problems with variation inn@bke textbooks, the early findings of an
experiment where the Chinese approach was transposed to Italian classrooms and some observatior
on the necessary changes to be introduced in this transposition to meet the cultural differences.

Some literature on wad problems

Different strands (and different pedagogies) emerge in the literature on word problems. In this paper

we mention only some strands.

The cognitive analysis of word problen{see different contributions in Carpenter, Moser, &
Romberg, 1982) foces on the difficulties met by students in understanding the problem and
looking for effective solution strategies and has produced well established categorizations likely to
be employed in educational setting (e. g. the well agreed categorization tfeagdbblems into
combine changeandcomparg.

The didactical analysis of word problenisee different contributions in Verschaffel et al., 2009)
focuses on the stereotyped and not realistic features, highlights the distance with modeling activity
andcrticizes the bad effects of word probl ems
examples of word problems which are expected to suggest uncritical applications of rules. There is
the famous case (i bidem, p On abioat therecae Acsheemand6g  t
goat s. How old is the captain?o06.The findings

guestion by adding the numbers of sheep and goats.

The epistemological analysis of word problenielated to early development aflgebraic
reasoning) focuses the role played by them inghgebraic societies (Gerofsky, 2009) all over the
world. Some authors (e.g. Ofir &Arcavi, 1992) have exploited word problems to introduce students
to algebraic thinking. This last strand is tethto the Chinese approach to word problems, known
as problems with variation (see for instance Cai & Moyer, 2008; Sun 2011; Bartolini Bussi, Sun &
Ramploud, submitted). | shall elaborate more on this point below.

Problems with variation in the Chinese tiadition

In China, for 5000 years, mathematics knowledge was elicited by word problems, that were used to
be organized into different categories in terms of situations or algorithms. For example, the famous

classic Nine ChaptersJ(i Tz h Un g) us®di 246vsoid Yproblems to spread mathematical
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knowledge. @e distinctive instruction feature of word problems is to develop the ability to identify
the category of word problems belonging to and discern different categories, namely, discern the

invariant elementérom the variant elements between problems and recognize the "class" every

problem belong to. Thi s pediargoQ@lyi, ngxea,ervah érye ¢

for fichangingo and fish3®0 means dAformod, can b
2011).Althoughbi " nsh3 probl ems concern the whole mat

and every subject area) Wave especially studied arithmetic problems at primary school level.
Some categories of Dbi“"nsh3® problems are the f

OPMS QOne Problem Multiple Solutiopswhere, for instance, the operation to solve the problem is

carried out in different ways, with different grouping and ungrouping:
8+9=8+2)+7;8+9=7+(1+9) and soon.
OPMC ©One Problem Multiple Changgsvhere in the same situation some changes are introduced.

MPOS Multiple Problem One Solutignwherethe same operation can be used to solve different

problems, as in summary exercises (Sun, 2011).

To sum up, in Chinese mathematics education, problem variations aim to discern, compare the
invariant feature of the relationship among concepts and soluaodsprovide opportunities for
making connections, since comparison is considered theomdition to perceive the structures,
dependencies, and relationships that may lead to mathematical abstraction. In this tradition, China

developed the superb apprbao algebra many centuries before Europe.
Some paradigmatic cases df i ~ mpollleins from Chinese textbooks
Addition/subtraction

Addition and subtraction are introduced together in Chinese textbooks at the beginning of first

grade, by means of a pair @triple) of problems proposed within the same situation.

Fig. 2: addition and subtraction ifi grade
The sitwuation in the figure 2 represents 4 r

situation may be represented by numbers witteeth an addi ti on (1 around
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first operation (1+3 = 4) solves the (initial) problem and the other two solve the variation problems,

where a datum and the unknown are exchanged. According to Sun (2011) classification this is a

case of OPMC.
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The problem in this case concerns panole relationship: it is @ombineproblem, according to

Carpenter & Moser (1984). In a similar walygangeand compareproblems are given, as shown in

the figure 3.

First solve the nine problems below. Then explain why they have been arranged
in rows aml columns in this way, finding relationships

() In the river there are 45
white ducks and 30 black duck:
All together how many ducks
are there?

(2) In the river there are
white ducks and black ducks.
All together there are 75 ducks All together there are 75 ducks
45 are white dcks How many

black ducks are there?

45 H 30 R 45 R
e - (,wum,,‘mg ; /.M,,W.L..,—‘\w.m»\#

7R

| 1 | 3 ]

|

TR 75 B

PES

(2) In the river there is a group
of ducks. 30 ducks swim away.
45 dwcks are still there. How
many ducks are in the group (a
the beginning)?

300 45 H

45 0
RIB -
P W P e
!

L A i

? O

(2) In the river there are 75
ducks. Some ducks swim away
There are still 45 ducksiow
many ducks have swum away?

N

TN \
[ 3
S

7R 75 2

(1) In the river there are 30

ducks are 15 less than white

ducks).How many white ducks ' black ducks less than white

are there?
30 H

"I’ [[Ij‘] kb

ducks)?

30 R

]
115 8
M,

LY THRI -.cci.
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T R 45 R
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g —_
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(2) In the river there are 30

(3) In the river there are
white ducks and black ducks.

30 are black ducks#low many
white ducks are there?

7T H

30 51

[ 4 J

75

=)
N

(3) In the river there are 75
ducks. 30 ducks swim away.
How manyducks are still there?

(3) In the river there are 45
black ducks. White ducks are 1 black ducks and 45 white duck: white ducks. Black ducks are 1
more than black ducks (black How many white ducks more

less than white ducks (white

than black ducks (How many ducks are 15 more than black

ducks).How many black ducs
are there?

Fig. 3: The system of nine problems of ducks férqzade
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This is a summary exercise, where the three categories of problems are given together (combine in
the first row, change in the second, compare in the third, Bartolini Bussi et al. 2011). Each row
represents a case of OPMC. Each column represents a case of MPOS. Each problem is associatec
with a scheme, that models on one or two lines the relationship between quantities. Such schemes
for both additive and multiplicative problems had been introducsteswtically by Davydov

(1966) in his algebraic approach to quantitative reasoning and relationships and are used in the

whole Confucian Heritage Culture area (Fong, 2004 ).
Multiplication/division

The figure 4 (2° grade) hints at the early simultaneongraduction of multiplication (6 rows, 4

trees for each row, how many trees?), division by quotition (24 trees, 4 trees for each row, how
many rows?), division by partition (24 trees, 6 rows, how many trees for each row?). Multiplication
represents the pbtem and the two divisions represents the variations (according to OPMC

classification above).

Fig. 4: Multiplication and division in® grade

Later, in 4" grade, multiplication/division are introduced with reference to magnitudes (continuous

guantities, figure 5).
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Fig. 5: Multiplication and division in2grade
In two pages (expected to be introduced after two months of school) different problems are
represented: in the first distance covered and time are given and speed is unknown; in the second

distance covered and speed are given and time is unknown; in the third three students present three

51












































































































































































































































































































































































































































































































