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A Brief Analysis of Item Contents of the National Center Test from the Viewpoint of Effective
Use of Knowledge for Problem Solving
Sayaka Arai, Kei Ito

In order to grasp recent trends in question items of the National Center Test that
require the ability to organize knowledge effectively and apply them to problem solving,
we briefly analyzed the contents of the items in “biology” and “English” in the 1990,
2000, and 2010 tests.

As a result, we found that about 50 percent of the items in biology were related to the
integration and application of knowledge, and that the test comprised a reasonable
number of applied items requiring knowledge application as well as basic ones.
Furthermore, we found that the test in English contained not only lexical and
phraseological items but also items related to comprehensive abilities to use language
effectively, such as practical communication, verbal reasoning, and strategy adaptation

in language activities.
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Psychelogists have long been interested in researching the strategies, or systems
of planning, that young people use to solve problems. One area of research, made
familiar by the work of the Swiss psychologist Jean Piaget, was concerned with the
way young people understand concepts such as weight, volume, size, and shape.
Modern psychologists have continued this kind of investigation.

One research project involved children of different ages and young teenagers. Their
task was to decide how to find, among a set of twelve balls, one which was heavier
than any of the other equally-weighted eleven. They had only three chances to use
scales in showing a psychologist how they would solve the problem. The psychologist
found that as age increased, there was also an increase in successful use of
strategies to solve the problem. The picture below shows the scales and balls used

by children and young teenagers.

The results of the experiment are shown in the graph on the next page. In the

first step, most of the children, regardless of their ages, divided the twelve balls into

15



two groups of six balls each and weighed these. This strategy was called the

“number strategy” . In the second step, the different age groups showed two
patterns of strategy use. A majority of the children younger than twelve and ahout a
half of the older children applied the number strategy from the first step again n
the second. When this strategy was used, the half-dozen balls from the first step
could be reduced to three. The psychologist also observed that about 35% of the
twelve-year-olds used a “logic-based strategy”'in the second step. They set aside two
of the six balls and weighed the other two pairs. Thus, they identified the pair which

included the heavy ball.

Percentages of Strategy Choice

Step |
Ageld |
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Agel0 |
Age8
Ageb |

Step2 |
Ageld
Agel2

Number Strategy
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Ageb | 7 NN

Step 3 ! :
Ageld | 777777777 s
Agel2 ] 777777 7 SR

/77 N S SNNNNRRNN

Agell | .
Age 8 EEIZAZERSSSSSS : NN
Ageb !g:m\ ] S

T T T

0 20 40 60 80 100 %

The most varied use of strategies was, as expected, in the third step. Since those
who had used the logic-based strategy in the second step were now left with only
two balls, they had no difficulty finding the heavy ball. Those who had used the

number strategy, on the other hand, were left with three balls. They then realized
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that an uneven number of balls could not be weighed in the single remaining step.
Most of the children younger than twelve gave up the task here, but many in the
older age groups came up with the logic-based strategy as a solution.

Children at about the age of twelve discover that the logic-based strategy is needed
to solve the problem. The psychologist therefore concluded that as children grow

older they discover logic-based thinking,

A ROV (1~3) © ~ EANBDICREEL L DE, Th
FNTOO~@D3 55— DF DA,

1 In the second step, the most commonly used strategy for finding the heavy

ball was

to divide the balls into two equal sets before weighing them
to find which of three pairs of balls was different
to put some of the balls to the side and weigh the others

® ® &8 0

to weigh only even numbers of paired balls
f12 The main finding of the research was that .

few younger children can apply the number strategy
older children learn to use more than one strategy

two strategies are replaced by one as children grow older

® 0 e

younger children seldom use the same strategy
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f3  The graph indicates that the twelve-vear-old children

@

gave up as frequently as they used either strategy in step three

()

got the lowest percentage correct using the number strategy

@

were the least likely to give up in the three steps

®

were the most successful when attempting the first step

B ANFERRISTONELE-TVWALD%E, THERTOD @ND5bEHh56—

T, :

The first step was as difficult as the third step.

® 6

The logic-based strategy must be used once.

The number strategy interested the psychologist most.

® ©

The third step required the logic-based strategy.

@ The children and teenagers learned strategies from the psychologist.
@ The psychologist showed the children and teenagers the picture
@ The psychologist watched the children and teenagers weigh the balls.

@ The researcher expected the most varied responses in step two.
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i Yuko; You'll never guess what my husband bought me for my
birthday.
Bethany: What?

Yuko: He bought me exactly the same thing as last year.

Bethany:

[t must have cost you an arm and a leg.
Oh, well. Al least he remembered your birthday.

On second thought, I've decided not to accept il.

® e e

Well, vou never could keep within your budget.

Bl 2 Mr. Zhang: Mr. Koshino is leaving our section the day after tomorrow.
Mr. Ota:  Really? That's a bit sudden. Why?

Mr. Zhang: Well, I heard he will become the new security chief.

Mr. Ota: [ see. My lips are sealed.

@ he's just paying lip service.
@ 11 see what I can do.
@ just between you and me,

@ more haste, less speed,
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