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Lester and Cai (2016) mention that teachers should
provide learning conditions for students to engage in a
variety of problem-solving activities that include:

* (1) finding multiple solution strategies for a given
problem,

* (2) engaging in problem posing and mathematical
explorations,

3) giving reasons for their solutions, and

(4) making generalizations” (p. 13).

development their problem-solving competencies.

ICME-13 Monographs

Peter Liljedahl
Manuel Santos-Trigo Editors

Mathematical
Problem Solving

Current Themes, Trends, and Research

That is, looking for different ways to solve a task, discussing what
concepts are used, and exploring ways to extend mathematical tasks
become an important goal for learners to pursue in the process of



ZDM Mathematics Education (2011) 43:993-1006
DOI 10.1007/s11858-011-0342-5

ORIGINAL ARTICLE

Multiple-solution tasks: from a teacher education course
to teacher practice

Roza Leikin

A multiple-solution task is an assignment in which a student
IS explicitly required to solve a mathematical problem in
different ways. Solutions to the same problem are considered
to be different when they are based on:

(a) different representations of some mathematical concepts
involved in the task,

(b) different properties (definitions or theorems) of
mathematical objects within a particular field or

(c) different properties of a mathematical object in different
fields (Leikin, 2007).
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To pave a certain street, it will take machine A 15

days while machine B can finish it in |0 days.

If both machines A and B are used, how many days

will iy Lake to pave this street?

| We don't know |

the length of
the street...

- Hiroki

t Based on the ideas of the following two students, find the answer.

— J I'm going to think by

-
Hiroki | using a hypothetical
length.
(D Assume the length of the

street is 30m.
How many meters can each
machine pave in one day?

A 30+15=| |(m)
B 30+10= |(m)

Why did he pick 30m as
. the hypothetical length?

(2) If we use both machines A
and B, how many meters can
we pave in one day? How
many days will it take to
complete paving the street?

: Figure out the answer if
’% we use 90m as the
hypothetical length of the

street, and compare the
answers.

W\

c.,v s < I'm going to consider

Kaori the length of the
 street to be l. ,

(1) If we consider the length of Ehe street
to be |, how much of the street can

each machine pave in one day?

AI 5)‘
' da)’ ~~~~~~~~~~~~ l 5 days ____________

@ If we use both machines A and B,
how much of the street can they pave
together in one day? How many days
will it take to complete paving the
street?

|
------------ E——
ATSW{(’)’,\: ..... Py
B &
| day” “Teemeee- Dday """"""""

(2012)¢p ) 2] it 3L 8L,

Ky

$ It takes machine C | 2 days to pave this street. If we use machines A, B,
and C together, how many days will it take to complete paving the street?

ﬂl Hiroki - ﬂKﬂ[]l‘i -
- | - 1

The least common multiple of |5, If we consider the length of the
|0 and |2 is 60. So, we assume ttobe | hine €
the length of the street is 60m. s b€ ', maciine - cin pave

Then, the lengths each machine 17 of the street in one day.

can pave in one day are: | ﬁ
A 60+15=] |(m) A TS '3;‘,_.1 ------
B 60+10=] |(m) B8 \Ef‘_:"‘:‘,: Y
C 60+12=[ |(m ¢ MY e

So, if we use all three machines If we use all three machines
together, we can pave | |m in one together, we can pave [_l of the
day. - street in one day.
GG+:=_ Answer Dday:i |+:=D

\ A

Answer |da}r5

$ Compare the two students’ ideas and discuss what you noticed.

LIt is easy to think about the
(@; <= problem if you pick the length
Sh:nji af the street, but it can be

| tedious to change the length. |

Even if when we added

machine C, the whole = o)

street is still considered Miho
| as |, isn't it?







Developing Students’ Algebraic Thinking
in Earlier Grades: Lessons from China
and Singapore

Jinfa Cai, Swee Fong Ng, and John C. Moyer
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Developing Students’ Algebraic Thinking
in Earlier Grades: Lessons from China
and Singapore

Jinfa Cai, Swee Fong Ng, and John C. Mover
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EDWARD A. SILVER, SHUKKWAN S. LEUNG AND JINFA CAl

GENERATING MULTIPLE SOLUTIONS FOR A PROBLEM: A
COMPARISON OF THE RESPONSES OF U.S. AND JAPANESE Educational Studies in Mathematics 28: 35-54, 1995.

STUDENTS © 1995 Kiuwer Academic Publishers. Printed in the Netherlands.

ABSTRACT. A task involving simple mathematics, yet complex in its
call for the generation of multiple solution methods, was administered to
about 150 U.S. students, most of whom were in fourth grade. Written
responses were examined for correctness, evidence of strategy use and
mode of explanation. Results for the U.S. sample were also compared to
tained from about 200 Japanese fourth-grade students. Students
In both countries (a) produced multiple solutions and explanations of their
tions, (b) exhibited almost identical patterns and frequency of strategy
e across response occasions, and (c) used the same Kinds of
xplanations, with a majority of the responses involving solution
explanations that combined both visual and verbal/symbolic features.
Nevertheless, Japanese students tended to produce explanations involving
more sophisticated mathematical ideas (multiplication rather than
addition) and formalisms (mathematical expressions rather than verbal
xplanations) than did U.S. students.




GENERATING MULTIPLE SOLUTIONS

How many marbles are there in the picture below

o
C O Q
© O o © O
O O 0O 0 0 o o
O o o o
o O O
Q

FIND THE ANSWER IN AS MANY DIFFERENT WAYS AS YOU CAN. Write your
ways of finding the answer and write your answer.

Fig. 1. The Marble Arrangement Problem
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Fig, 2. Examples of Solution Strategies in Each Category
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Fig. 3. Examples of Modes of Explanation in Each Calegory




Mathematics
intermnational

Grade3

&
e I Y
oK : o I
- < 7 ,% 1
& B | OKYO SHOSEKI

_J How many © are there? Write
how to calculate the total
number in one math sentence,
and then find the answer.

o
009
A A A A
A A A A A A
VOO OO
009
o



I saw 8 groups of I moved some
- h‘.
3 and | more. 2@ 1 ®to makea
- - ' !
i square.
_._-_.- o
& -
- 4 -~ -
- F - - T
- - - -
o GX4+3X3

ﬁ Write one math sentence for Yumi’s method and one for Takumi’s

method.

What does 6X 4
in Shinji's idea

ﬁ Explain Shinji's idea.

represent?
¥r Look at the math sentence Miho A8 Try to draw on Miho's picture
. . . ij}__ above. There is more than one
wrote. Explain her idea using way to group the dots to match

diagrams "lI'ld WDI’dS Miho s math sentence.
iC -

\ \




L X4+3X3
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Prineed in

P1993-8. In the figure below, ABC L is a rectangle. Find the area of the
parallelogram abed.,

B e 6 ¢
1
3 A i 5
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