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(1) ko#Exa#Ha, BEICELHLI N, (G35

Mathematics is taught in schools at all levels, four to five times a week.
Undoubtedly, most mathematics schoolwork involves problem solving. The
term “problem solving” has become a slogan encompassing different views of
what education is, of what schooling is, of what mathematics is, and of why we
should teach mathematics in general and problem solving in particular.

Although problem solving in mathematics has heen taught from the time
of the Greeks, the concept of problem solving has changed dramatically in the
last decade. In the past, “problem solving” has referred mainly to the
application of ready-made *algorithms to the solution of routine exercises and
word problems. However, the assessment of mathematics skills for the 21st
century should focus on the capacity of students to analvze, reason and
communicate effectively as they pose, solve and interpret mathematical
problems in a variety of situations involving quantitative, spatial, probabilistic
or other mathematical concepts.  Students have to be “mathematically

(1
they have to possess mathematical knowledge and understanding,

”

literate

apply the knowledge and skills in key mathematical areas, and activate their
mathematical competencies to solve problems they encounter in life.

The term “problem solving” has two components: the type of problem to be
solved, and the knowledge and skills needed to solve the problem. The
traditional type of mathematical problem includes arithmetic computations,

3

certain equations, geometry problems and “routine” word problems that usually
consist of two or three sentences that include the mathematics information,
and a question that guides the students in constructing the appropriate
equation to solve the problem. In geometry, students are presented with the
properties of shapes and *theorems for proofs. Usually, all the information
needed is given in the problem, and the students are asked to apply the

theorems in what has to he proven.
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Clearly, the skills needed to solve these types of problems are limited, and
teaching these skills usually consists of demonstrating the appropriate
technique followed by a series of similar problems for practice. Most of the
problems in mathematics textbooks are these kinds of routine problems, where
it is usually obvious what mathematics is required; therefore memorizalion is
the most important skill needed.

In contrast to these traditional mathematics ])I‘Oblems.l the type ol

\

mathematics tasks suitable for the 21st century differs not only in the content,

construct and contexts in which the problems are posed, but also in the
processes needed to solve the problems.  The content brings up the
mathematical big ideas, the context often relates to authentic reallife
situations ranging from personal to public and scientific situations, and the
constructs are more complex than in traditional problems. Problems may
include mathematical information that is not always presented in an explicit
form, and may also have multiple correct answers.  These problems for
tomorrow's world may consist of a full paragraph of text in which the
mathematics information is embedded. Students are asked to make decisions
based on their mathematical knowledge and the processes they carried out.
Quite often, the problems include different kinds of representations, and
sometimes also require students to search for additional information either
using computers or other sources. Computational problems may also differ

i
(3)

from the traditional ones in asking students not only to carry out the

computations but also to explain their reasoning and how they solved them.

Often, students are asked to solve the given problem in different ways, to
suggest creative solution processes, and to reflect on and criticize their own
solution and that of others. This is not to say that routine exercises and
problems are to be excluded from the curriculum. (4 ), routine problem
solving is necessary for practicing, attaining mastery and being able to respond
automatically. But mathematics education has to go beyond routine problems
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to include innovative problems that are complex, unfamiliar and non-routine.
Another characteristic of mathematics problems suitable for the 2lst
century is that there could be multiple correct solutions. Innovative problems
such as those described above are authentic and presented in reallife contexts
that often pose questions to which there is more than one correct answer. The
solution of problems which may have mulliple correct answers depends on the
basic assumptions that the solver adopts. On the basis of these assumptions,

the solver constructs a flowchart with multiple routes. Working in groups may
(5)

expose the solver to other sets of assumptions for which there are different
solutions, and/or different strategies for solution. Under these circumstances,

it is essential for learners to reflect on the outcome and the processes used.

In summary, new types of mathematics problems that go beyond
6

traditional problem solving are likely to be better adapted to preparing students

for a real-life use of mathematics. These types of problems refer to formal as

well as to authentic situations, involve coordination of previous knowledge and
experiences, include various representations and patterns of inferences, have
one or multiple correct solutions, and prompt reflection on all stages of

problem solving.,

Notes:
*algorithm: a process or set of rules to be followed in calculations or other
problem-solving operations
*theorem: a rule or principle, especially in mathematics, that can be

proved to be true

1. FEEH DO “mathematically literate” & Z ED W9 T &M, EXXOHNEIC
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B 2. FHELH2)O the type of mathematics tasks suitable for the 21st century

OHMEIZEDHIEVEDEA~DOHFML—DEY, BETEHEA LI,

A. Students may have to use outside sources to find necessary
information to solve the problem.

B. Students are guided in using certain equations for solving the problem.

C. Students are expected to employ a creative solution process.

D. Students are asked to solve complex problems that are associated

with their everyday life.

B 3. T#HAGZHARIZRLZEI N,

B4 %2 4 )ICAZERBEURFVELTOA ~DOWMS DR, i

A. However B. By the way

C. On the contrary D. In addition

B 5 FEHIckaE, THENDSO Working in groups [ZIZED XS BREADB S
M. BROEYRZLOEUTOA~DOHNL—DEYL, BETEALI L,
A. Collaboration with others is the key to academic success in the 21st
century.
B. Working with others helps students to learn a number of possible

solutions.

C. Collaborative learning helps students to reach the outcomes they want

quickly.

D. Working in teams reflects the way science is practiced in the real
world.

B 6. FREERGZHAGRIZR L 72T b,

— 4 = OMI0 (352—178)



(2]

ROUELZEFH, sl EZTRE 0, (50 5)

There's nothing better than going out with friends for a meal, but even
(1)
though you may all get on well, you also have a natural tendency to want to

stand out from the crowd and not to seem to be following the herd. Studies

have shown that when people make a choice from a menu, whether it’s for food
or drink, and hear what other people have chosen first, they are much more
likely to go for something different to the others. This even extends to

ordering something they don’t really want — or certainly don't want as much

as a popular choice —if it prevents them from looking like a sheepish follower.

It might seem that this is because the group around the table is going to
share cach other’s choices, so they want a more varied selection — but outside

of particular cuisines where this is the norm, there is no evidence of this
e

happening; people just grimly eat their substandard choice.
(3)
There is a simple way to avoid this. When selecting from a menu with a

group, make sure you choose what you want hefore any discussion of what
people are going to order —and once you make your choice, stick with it.
Avoid the temptation to switch away from what you really wanted in order to
maintain a difference and you'll have a more enjoyable meal. Sometimes
psvchology means a degree of tricking yourself to get what’s best.

(4
In recent years we have had a whole new opportunity to study human

attempts to stand out from the crowd in the way we use social media. There
have been some studies of the way that celebrities use Twitter in particular to
share personal information to reinforce their celebrity status. This practice
seems to have encouraged others, who don’t have a natural group of followers,
to aggressively attack others on social media to make themselves stand out,
generating a form of artificial celebrity. As yet there has been relatively little
work done on the psychology of those who misuse social media, but it seems

that, as in the real world, the best way to gain attention in social media is not
(b)
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to create artificial celebrity, but rather to achieve something of value in its own

right that will bring with it personal distinction.

1. e DE R ASRIZARU RS

B 2. T2 this 25T NEZ HARGE TR AR E W,

3. THECNETRIELE L THRBDEVZBDELUTFOA~DOPNE—Dj

. BETEARE,

willingly share various dishes with other people at the same table

5 P oo

disappointedly eat what others recommended as the best

€2

seemingly enjoy being different from others in their choices

=

reluctantly eat something that is not what they really wanted

B4 THTAEFEFOECYOBICEOLIBTHAE LA EABEKLTNS
M. BRLOWNEICEIL THERGETEARACHH LIRS 0,

M 5. F#ASIZ HAREIZRL RE W
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(3] Read the following passage and answer the questions below. (70 )

Much recent debate has focused on the fact that scientific and technical
careers are still dominated by men. Although many women begin their studies
in these fields, their numbers drop at every stage of educational and
professional advancement. At the undergraduate level in the U.S., about half

of all students are women. Yet in the field of science, technology, engineering

and math—STEM for short —women account for only 39 percent of

bachelor’'s degrees and 35 percent of “lg‘h.D.s. At the end of this leaky
educational pipeline, only 27 percent of the people working in STEM-related
occupations are womern.

Educators and policy makers have developed various strategies to
encourage women to stay in STEM careers, but the effectiveness of these

(1)
campaigns could be improved. Measures to increase the number of women in

these careers typically center on the barriers, biases and stereotypes that
discourage them—a so-called prevention focus. The obstacles can be
discouraging, but emphasizing only the negatives can cause women to lose
confidence. Psychological studies find that when students feel that life events
are out of their control, their performance suffers. Similarly, teaching women
about the psychological burden of stereotypes without giving them tools to
overcome these challenges can be counterproductive,

(ii)
In contrast, recent research in behavioral science suggests that

acknowledging burdens and barriers while emphasizing the potential benefits

of pursuing a scientific career — a promotion focus — can help women develop
effective strategies to cope with the challenges they face in STEM fields. A
promotion focus encourages a new type of flexible thinking that can change
the way women perceive their own careers. This thought process also
stimulates creativity, WhiCl}_}lltiﬂ]&’[@b’ will help them flourish in scientific and
i
technical careers. What is more, the evidence from these studies and those of
other investigators shows that a diverse workforce will foster innovative ideas
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from ( 2 ).

Research in social cognition reveals that focusing on the benefits of a
career can counteract a well-known effect of bias: the psychological
phenomenon of stereotype threat. IEven brief reminders of a commonly held
stereotype — in this case, the idea that women are inherently less talented in

{iv]
math and science — can actually degrade performance.

In a 2012 study at a university in the Netherlands, psychologists told
female students that they would be doing a task that tested gender differences
in math skills, an instruction designed to artificially create stereotype threat.
Before turning to the task, the students were asked to participate in an
experiment. They were given a piece of paper which contained a maze and a
cartoon mouse. If the participants were told the mouse was at risk of being
captured by an owl —that is, encouraged to enter into a prevention-focused
mind-set — their performance in the math test conducted after the maze task

suffered. On the other hand, if they were encouraged to help the mouse reach

a piece of cheese —that is, a promotion-focused mind-set —the stereotype
threat had no impact on their math performance later on.

These insights from the above findings could inspire a wave of promotion-
focused campaigns to improve the retention of women in STEM fields.
I-?ncouragin% a promotion-focused approach could motivate women to choose

(3

career paths without being influenced by stereotypes.
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Q 1. What does the phrase

“

(1

these campaigns” refer to? Explain in Japanese.
: S

Q 2. Choose the most appropriate expression to fill in the blank (2) based on

the information given in this passage. Write the correct letter (A, B, C or

D) on your answer sheet.

Q 3. According to the information given

Al

men rather than women
specialists in particular
men and women alike

researchers in behavioral science

in this passage, what is

“a promotion-focused approach™ Explain in Japanese.

(3}

Q 4. Choose the most appropriate meaning for questions (1-0vl. Write the

correct letter (A, B, C or D) on your answer sheet,

(1)

(ii)

A.

s

SHE L

account for
possess
constitute
contribute

consist

counterproductive

harming their performance
enhancing their performance
transforming their performance

lasting their performance
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(i) ultimately

A. by and large

=

to some extent
C. after all

D. from time to time

{iv) inherently

AL hardly

B. generally

C. unfortunately
D. naturally

Q 5. In your opinion, what are some advantages if men and women can
choose their career paths without being influenced by gender stercotypes?

Write a brief essay in English consisting of around 100 words.
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(2)
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