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[A]

 The average American sleeps some 7.6 hours a night—maybe not as much as one would
like, but a number that still amounts to more than 200,000 hours in total over the course of a
lifetime. What if there were some way to use all these hours to do something we don’t have the
time to do while awake, like learning to play a musical iﬁstrument or to speak a foreign
language? The idea that you can learn new things through some sort of magical mental
osmosis* while you sleep has long been wishful thinking. Researchers at Northwestern
University in the United_ States performed a couple of experiments. These studies indicate,
depending on what we hear during the night, it is indeed possible to reinforce existing

memories and enhance our recall after we wake up.

(a}Their first study indicated just how surprisingly active our brains are during sleep, and

how we might utilize this activity to improve memory. In this study, the 12 study participants
were taught to associate each of 50 images with a random location on a computer screen. Each
object, such as a shattering wine glass, was paired with a correspondiﬁg sound, such as that of
breaking glass, delivered over a speaker. Locations were léarned by repeating the trials until
the rstudy participants got quite good at placing all the objects in their assigned places.
Approximately 45 minutes after leaming, each participant took a nap in a quiet, darkened
room. Electrodes attached to their heads measured their brain activity, indicating when they
were asleep. Then, while the subjects slept, the researchers played some of the sounds back to
them. When asked later, none of the participants thought sounds had been played during the
naps. However, the participants were more skillful at remembering the memorized locations

for sounds they had heard while sleeping than those they had not.

~ In their next study, first, ( 1 ). Then, ( 2 ). Once (. 3 ).
( 4 ) 5 ) '

This differs from the unirue concept of learning new information—say, a foreign
language, or material for an upcoming exam-—simply by listening to it during the night.

According to a psychologist as well as one of the researchers of the study, (b)the critical

difference is that the research shows our memory is strengthened for something we have

already learned not that we have learned something new in our sleep. This is a matter of

enhancing an existing memory by re-activating information recently acquired. Addii;é;{éiliai «
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the researchers measured brain activity during the sleep stage of the experiment. They also
found that electrophysiological signals during éIeep correlated with the extent to which
memory improved. These signals may thus be measuring the brain events that produce
memory improvement during sleep.

For the researchers, these experiments demonstrated ©2 fact which was different from

what they had expected about sleep. Although past studies assumed that the mind would be

most active during rapid-eye movement (REM) sleep, which is when most dreams occur, it
seems that deeper slow-wave sleep** is in fact a period of significant mental activity. This
indicates that deep sleep actually is a key time for memory processing.

Although scientists do not have a full understanding of how our brains cement
memories during deep sleep, they believe that the mind may habitually review the day’s events
during each night of sleep. The new study establishes that this tendency might be used for the
intentional reinforcement of memorizing relatively complex tasks. The researchers plan to
further probe this ability by testing whether other sorts of memories, such as motor skills or

other habits, might be enhanced by exposure to stimuli during sleep.

7E: osmosis* B#E M slow-wave sleep** % HEIR

(1) THRE@IIELT, UTOROFIES ROBEOERMEED 2SN,

WRENE |12 A |
] WEREIL, 50 DEfE ., A a—FDE=F— FOFNERY
- B HEBROBIOMELRET 5, BRICH, FhehiE&Tbo
Rt G LIEERAETREDENTND, (Bl : YA VT T RAEEES L
LCWAER IZIX, 77 2AP%Eh5%)
FIE2 PERFIL, TN ENOER & RO LN A bR A EER ik
DREL, ThbDIERERMELRIET 5. (045%)
FIIE 3
I WREIL, RSO, TR ThSAIET 58514 £ ORERE
LTWaEREhD,
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(2) BAD( 1 )~( 5 WARELE, BIENLRO, /35 75 7E 52 S8 X0,
(MBI BH DL, T RTUNIFETERLTHS,)

(77) this is the deepest part of the sleep cycle, which the research team suspected was
the stage that contributed to most memory enhancement

(-1 ) the participants were in slow-wave sleep, one of the songs was played repeatedly

() Wheﬁ tested after their naps, the participants consistently performed better at
recalling and playing the song they had heard while sleeping, compared to the
other tune

(=) the research tearh had participahts learn how to play a pair of songs by pressing
keys on a keyboard in a specific sequence

() the test subjects were left in a dark, comfortable room to take a 90-minute nap
(3) T (b) ORAELBI L7 &1,

(4] THE (c) DREZFHBA LRI,

[B]
It is widely believed that memories of events and spaces are stored briefly in the

hippocampus before they are combined and strengthened in the neocortex for permanent

storage (Fig. 1). (a}Exnerts have long suspected that part of the process of turning temporary

short-term memories info lasting long-term memories occurs during sleep. Now, Professor

Susumu Tonegawa and his team have shown that mice neocortex HH &
prevented from “replaying” their activities from waking hippocampus %55
hours while asleep do not remember them.

At research facilities around the world, mice learn

to run through complex mazes, find chocolate-flavored

rewards, and after an interval, run the mazes again very Fig. 1
efficiently, quickly collecting all the rewards. However, Professor Tonegawa and his team
created mutant mice in which a change of diet blocked a specific part of the mouse

hippocampus, the area of the brain responsible for learning and memory. Consequentl__y;ﬂ:]:q‘gs‘

/;’} '_.'L P

mutant mice )could not perform these tasks.

®



In the experiment with these mutant mice, the
researchers implanted electrodes in their brains and
monitored the activities of their brain cells as the mice ran a
maze and then slept (Fig. 2 & 3). Researchers examined a
circuit within the hippocampus known as the synaptic
pathway®. While the mice were still awake and running,
they formed within their brains a pattern of neurons that was
activated to recognize the maze the mice had lealmed to find
their way through. During their post-run sleep, particularly
during a deep sleep phase called slow-wave, the specific
sequence of brain cells that had been activated during the

run was “replayed” in a similar sequence. However, with

reward

electrode B mutant mouse

/ ERIIR

o O

Fig. 3

these mutant mice, this replay process during the slow-wave sleep was harmed. Generally, the

animals were able to form long-term memories of the maze only when their synaptic pathways

were functioning after the formation of the short-term memories.

Although this replay during sleep had been speculated to be important for converting the

recent memory stored in the hippocampus to a more permanent memory stored in the

neocortex, it had never been demonstrated. Professor Tonegawa and his team demonstrated

that this pathway is essential for the transformation of a recent memory, formed within a day,

into a remote memory that still exists at least six weeks later. They concluded that the synaptic

- pathway-mediated replay of the hippocampal memory sequence during sleep plays a crucial

role in the formation of a long-term memory.

{E: the synaptic pathway* 77" A% #&

(1) T#HH @) % BAFEITFR LS,

(2] THHER(b) DERHZFHEA Lz &uy,

(3) BRTYAEHLEROBREND, YO L5 EE R ODBH LRSS, -
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The origins of jigsaw puzzles go back to the 1760s when European map makers pasted
maps onto wood and cut them into small pieces. This “dissected map™ has been a (A. succeed)
educational toy ever since. American children stillleamn (1 ) by playing with puzzle maps
of the United States or the world. The eighteenth century (B. invent) of jigsaw puzzles would |
be amazed to see the transformations of the last 330 years. Children’s puzzles have moved
(2 ), showing diverse subjects like animals, folk stories, and modern tales of super heroes
and Disney characters. But the biggest surprise for the early puzzle makers would be how
adults have embraced puzzling over the last two centuries.

Puzzles for adults emerged around 1900 in the U.S. The puzzles of those days were
quite (3 ). Most had pieces cut exactly on the color lines. There were no transition pieces
with two colors to signal, for example, that the brown area (roof) fit next to the blues (sky). A
sneeze or a careless move could undo an evening’s work because the pieces did not interlock.
And, unlike children’s puzzles, the adult puzzles had no guide picture on the box; if the title
was vagueor (4 ), the true subject could remain a mystery until the last pieces were fitted
into 'pléce.

It might seem odd at first glance that a non-necessity like a jigsaw puzzle would sell so
well in the Great Depression* in the 1930s. But the appeal, then as now, was that one bought a
good deal of entertainment (5 ). The weekly jigsaw puzzle could constitute a solitary or
group activity, and would occupy one’s timé enjoyably for hours. And, of course, a jigsaw
puzzle was “( 6 ),” in that one could break the puzzle up once one had completed it and
then pass it on to another family member or friend. Another point to bear in mind is that
“jigsaw puzzle enthusiasts” in the Depression discovered what many in our own time are
rediscovering—that working ona jigsaw puzzle is a great way toreduce ( 7 )!

Although the (C. popular) of jigsaw puzzles has declined since the Depression, they are

still, juSt like the first jigsaw puzzle, sometimes used in education as well as for fun without -
& ‘L\»-] £y

spending much money. And if they are (D. addict}—and they are—they are a ( » ) ; -

addiction.

{E: the Great Depression* {5 AR
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1. (77).geology
() geoscience
(V) geography
() geometry

2. (77) across Europe to the U.S.
(?1’ ) from lessons to entertainment
() into commercialism
(=) away from pleasure

3. (77) achallenge
(- ) an interest
() an experiment
(22) a boredom

4. (77) mistrusting
(- ) misunderstanding
() miscommunicating
(=) misleading

(2] A~D®EL. RIZE S X 9 iT@e i El

A A NP

-
—

'QO

3 | ROFEILEFS, THRE (a) L OTHES (b) D B ASEZ HR55IC

|

(77) with difficulty

(1) without making any effort
(*7) for a small price

(=) with speed

(77) breakable

() disposable
(™) recyclable
(=) communicable

(7) energy
(1) income
(%) inflation
(=) stress

(77) careless
(1) bottomless
() harmless
(=) hopeless

ERBREW, AL, -ed X -ing iXfEb

13

RRLZEY,

Technology is the know-how that puts the knowledge of science into practice. (a)ﬂi lix, ¥

DESCLT, TLTC, REPEDPRAETLHDEHAL LS T HFEOEY O#FICEET

LHHFHE CTH S, On the other hand, technology puts scientific knowledge to work to meet

people’s needs and wants. Technology depends on scientific knowledge for inventions of new

tools, machines, materials, and methods, or ways of doing things.

TEiTiE, AT & BiA kL.

(b)

HOVL HEELVEBCTHILIE)  AERLDELDS LD CTANBFuE

AELHTE6H9,
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(LHUCL B BOY. TRHOUNFTEELTHS.,)

(1] Although the museum’s alarm did go off, ( ) the security guards got there 15

minutes later, the thief and the painting were gone.

(2] The violinist performed anything ( ) it was something that the audiences would

appreciate hearing.
(3] Brian had his camera ready ( ) he saw something that would make a good picture.

(4] ( ) you’re not familiar with the word itself, the context usually makes it clear what

the meaning is.

(5] The unique habitats of the island are disappearing at an alarming rate and will continue

to do so ( ) preventive measures are taken.
(6] I’'m afraid I’'m still not certain ( ) I’ll be able to attend the meeting or not.
(7] My leg hurts so much. It is ( ) someone hit it with a baseball bat.

(8] My father is very noisy; ( ) he’s just watching a football game on TV, he cheers

for his favorite team while banging a megaphone.

(77) as long as (1) as. though (77) by the time (=) evenif
() even when (#7) except that (%) in case (7 ) now that

(77) unless (=) whether

— i — M2 (451—11)
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BEZIREWY,

(1] Inthistechnological era (a)ﬂn_at we live in today, technology is evolving so , rapid that

(b)l‘ ar

accurately define it.

itis (c)hard to @

(2] This location (a)used to be Lotus Yoga Center, a vibrant and (b)energetic yoga studio,

(c}at which I visited more than a year (@220

(3] According to the news report, two people (a)suffered serious burn injuries (b)ig the fire,

- the cause of which (o Were yet to ( d)be determined.

(4] If you live in an area (a)where winter temperatures (b)drog below zero, you probably

own c)at least }fb_w pairs of warm winter boots.

( d

(5] The roof of our house was badly (a}damaging in a severe storm. We have to (b)ge_t it

fixed before the next storm , . arrives.
() p— @
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