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(1) RoIELEHES, BEICEABIV, 46 R)

Beginning over 40 years ago in the field of medicine, higher education in
the United States and Europe has increasingly moved in the direction of
boundary-crossing, problem-oriented, interdisciplinary learning and research.
Now, over 70% of United States liberal arts universities offer major courses in
interdisciplinary studies. In ever increasing numbers, graduate and
undergraduate programs worldwide, including in Japan, are looking to discover
the many benefits that can be expected when scholars from various disciplines
open up and start working and researching together to solve important social
and environmental problems. However, the focus that interdisciplinary studies
courses place on problem solving causes unique complexities and difficulties.

“Problem Based Learning” (PBL), for example, is one of the most popular

(n
methodologies associated with interdisciplinary work. The idea is relatively

simple, at least in theory: instead of starting by studying the foundations of
already established fields of knowledge such as psychology, economics,
physics, and the like, in PBL you begin by identifying real-world problems that
need solving. Next, you search for knowledge that can help reach a solution to
the problem. Because you are working between disciplines, you can pick and
choose from the best ideas that all the traditional areas of study have to offer.
Also, and perhaps more importantly, because much of interdisciplinary work is
done in groups, you can bounce ideas off your friends and teachers while also
learning from their perspectives on the problem at hand. Working creatively
and researching collaboratively in this way, PBL advocates assure us, will
make possible new kinds of knowledge and new answers to the pressing
problems of the 21st century.

But is PBL too good to be true? Beginning in the world of medical
education, PBL was found to help students, teachers, doctors, and researchers
to work and communicate more effectively as they tried various approaches to
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solve actual problems that came up in medical practice. It is certain, however,
that these medical students and doctors already shared a considerable amount
of background knowledge (anatomy, chemistry, mathematics, etc.) from
disciplinary-based studies done prior to entering medical school. Will PBL be
as effective a learning tool when students, such as undergraduates, have less
shared background knowledge that they can draw on to solve problems?

Without the depth provided by the long-established courses of study in

traditional majors, isn’t it possible that interdisciplinary studies students will be

too inexperienced to make deep connections and original discoveries? At this

point, we simply do not know how effective PBL will turn out to be in practice.
More importantly, who gets to choose the problems studied in PBL?
According to the literature in the field of education, it is not a good idea for
teachers to simply tell their students in a top-down manner what problems they
are to study. Instead, students and teachers need to collaborate with each
other, use their creativity, and come up with “ill formed” problems — fuzzy
problems —that can start the research process. As the work and
communication continues, it is hoped, the problems with the field will become
clearer, as will promising ideas and pathways towards possible solutions.g)%

one wonders, what happens when the process doesn’'t work —that is, what

happens in PBL when its problems resist all clear solutions? What if group

communication doesn’t go well, and students get stuck and fail to progress?
And how are teachers to grade individual PBL students? For example, how will
they differentiate between active group leaders and less positive students who
just follow other group members?

While such questions remain unanswered, as interdisciplinary studies
programs continue to grow in popularity worldwide it seems likely that many
schools will look to combine some of the clarity and structure of the traditional
academic disciplines with the creative and open-ended qualities of PBL and
other interdisciplinary study techniques. A kind of hybrid education, combining
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the best of interdisciplinary studies with the best of disciplinary studies, may

often be the most prudent path forward. students and
)
teachers need to be motivated to learn, eager to go outside their comfort zone

to find new knowledge, and ready to communicate their ideas in the most
effective ways in order to succeed. It is this writer's hope that the new ideas
and possibilities of interdisciplinary studies will lead both teachers and
students to rethink and more deeply appreciate the meaning of higher

education and its many powerful contributions to the world around us.

Ei _Ff‘ﬁﬁﬁ “Problem Based Learning” (PBL) DRE SRR E AL ONZ I HY
LT 200 %U\V\"‘IUJEIZK ECEEDRIN, ZEL, UFEARFRITETE,
fo, WXES1FET B,

B 2. TERER2ZE HARRITRLRE N,

M3 THREHEETHOIEBENDDE, UTOA~D055Mhs—D%
O, WHETHEALRE N,
(A) What should be done if students reject PBL and leave the course?
(B) What should be done if PBL students reach overly simple conclusions?
(C) What should be done if PBL doesn’t lead students to good answers?
(D) What should be done if PBL students don’t understand their courses?
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B 4. FRERADZERNIZ A SRS YRS D% FOA~DOH N5 —DEY,
AL TEARI N,
(A) In this way, top-down PBL has been proven to be the most effective

university teaching technique:

(B) Learning and teaching methods only work for short periods of time,

for the following reasons:

{©) Nevertheless, there are several reasons why PBL has failed to work in

American universities:
() No matter what teaching and learning techniques are implemented,

some truths about education remain unchanged:
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(2) KkOEXEHA, BECEZRZIV, 61/

At 2 a.m., in the dark morning hours of June 28th, Mark Zuckerberg woke
up and got on a plane. He was traveling to an aviation testing facility in
Yuma, Arizona, where a small Facebook team had been working on a secret
project. Their mission: to design, build, and launch a high-altitude solar-

(1
powered plane, in the hopes that one day a fleet of the aircraft would deliver

internet access around the world.

Zuckerberg arrived at the Yuma Proving Ground before dawn. A core
group of roughly two dozen people work on the drone airplane, named Aquila,
in locations from Southern California to the United Kingdom. For months, they
had been working in rotations in Yuma, a small desert city known primarily for
its brutal summer temperatures. On this day, Aquila would have its first
functional test flight: the goal consisted of taking off safely, stabilizing in the
air, and flying for at least 30 minutes before landing. “I just felt this is such
an importan?2 milestone for the company, and for connecting the world, that I
have to be ti’n)are,” Zuckerberg says.

As the Sun rose over the desert, a crane lifted Aquila onto the dolly '
structure that would propel it into the sky. The drone has a tremendous
wingspan: 141 feet, compared to a Boeing 737's 113 feet. And yet Facebook
engineered Aquila to be as light as possible to permit ultra-long flights. Built
of carbon fiber, this latest version of the drone weighs only 408 kilograms. A
remote control operator activated the dolly, and Aquila began rumbling down
the runway. When it reached sufficient speed, Aquila lifted into the air, where
it floated up its test altitude of 2,150 feet and stabilized. On the ground,
Facebook’s employees WereE elated; some wiped away tears. “It was this
incredibly emotional moment for everyone on the team who's poured their lives

into this for two years,” Zuckerberg said.
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Watching from below, Zuckerberg was struck by Aquila’s deliberate,
unhurried pace. “It flies really slowly,” he said two weeks later, at Facebook’s
headquarters in Menlo Park, California. “Most times when people are
designing planes, they're designing them to get people or things from place to
place, so there’s no real advantage to moving slowly. But if your goal is to
stay in the air for a lbng period of time, then you want to use as little energy
as possible —which means going as slowly as you physically can, while not
falling out of the air.”

Okay —— but why a plane? There are lots of ways to bring the internet to
people that don’t involve designing your own drone. There are satellites, which
are good at delivering internet access to wide geographical areas. But they're
only effective in areas with low population density —too many users can
consume the bandwidth in a hurry. There are cellular towers, which excel at
connecting dense urban populations. But building enough cellular towers to
cover the entire Earth is considered too expensive and impractical, even for
Facebook.

In 2014, Zuckerberg wrote a paper analyzing various methods of internet
delivery. High-altitude drones, he said, could serve a huge audience of people
who live in medium-sized cities or on the outskirts of urban areas. They fly
closer to the ground than satellites, meaning their signals are stronger and
more useful to larger populations. And they fly above regulated airspace,
making them easier to deploy. If Facebook could build a drone that gathered
most of its power from the Sun, Zuckerberg reasoned, it could fly for 90 days.
A laser communications system could deliver high-speed internet to base
stations on the ground, connecting everyone within 50 kilometers. If the
drones could be built cheaply enough, they would one day dot the skies, and
become a critical piece of the global internet infrastructure.

When will a fleet of Aquila drones bring data to the world? Facebook

won’t say. There are several technical challenges remaining in getting Aquila
(4)
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to reliably fly 90-day stretches. The team hasn’t yet implemented solar panels
on the prototype — the test flight plane ran using batteries only. The team is
still working out how to build batteries with a density high enough to sustain
lengthy missions. They also “need to develop more efficient on-board power
and communication systems; ensure the aircraft are resistant to structural
damage to reduce maintenance costs and able to stay aloft for long periods of
time to keep fleet numbers low; and minimize the amount of human supervision
associated with their operation,” said a project engineer.

The path forward for Aquila isn’t totally clear, and it’s bound to encounter
more bumps along the way. But Zuckerberg is resolute: billions of people who
can’t access the internet deserve it. A single test flight represents a tiny step
toward getting there. But ii also gives Facebook a dramatic success to rally
around. “I think the future is going to be thousands of solar-powered planes on
the outskirts of cities and places where people live, and that’s gonna make
connectivity both available and cheaper,” Zuckerberg says. “And, 1 think, that
can help play an important role in closing this gap of getting more than a
billion people online. This is an early milestone, but it's a big one”
Zuckerberg smiled. “It’s not something you necessarily expect Facebook to
do — because we're not an aerospace company,” he said. “But I guess we're

becoming one.”
B 1. THEEOAETAEZ, BEMICHRETHHALLEZI W,

R 2. AWicdk D& Aquila BEBEORTHE W DHORTRRS &5 ITiE
XHNTWS, FO3BO=ZDOk QKB TELLRIN, TNFNEOH QD
REMICREAT S Z &,

B 3. Aquila O XD BRTENRERLINELG, satellites % cellular towers
EFHWALOBNTWSEZAXONEIBIL THAFTHRIALEI W,
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B 4 _Ffﬁg’{g)miiestone KELHITWEKEETHOEUTOA~DOH 5 R
O, BETEARINY,
(A) breakthrough
(B) deadweight
©) density

(D) objection

fE 5. “F?fﬁ%zg)g_lgﬁgg CEbIFNWEERERTHOZUTOA~Do 5 R,
B TEARIN,
(A)  exbausted
(B) indifferent
© overjoyed
(D) regretful

R 6. ?%ﬁ%ﬂ)several technical challenges BHETHADD B =D& HAETH
4
HWHZE 2 X0, 2hEnzOh cQOREMICREATE I &,

B 7. ROW~Oohhs, EXORENSELWEHHTELLOEZDE
O, WETEARSN,
(A) Aquila is currently able to take-off and land by itself.
(B) Aquila will rapidly replace cellular towers in densely populated areas.
(C) Facebook headquarters are located in Yuma.
(0D} Mark Zuckerberg spent time flying in Aquila.
(E) Planes like Aquila can replace some functions of satellites.
(F) Planes like Aquila will be able to fly both day and night.

(G) The main project team consists of less than 30 members.
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[ 3] Read the following passage and answer the questions below. (42 1)

Ecological systems are the products of the organisms that inhabit them.

ATl organisms, to greater or lesser degrees, interact continuously with their
(1)

physical environment and with each other. In some cases, their impact on

ecosystems may be disproportionate to their size. Elephants and other grazing
animals have made the Serengeti plains what fhey are, from the characteristics
of the grasses on which they tread to the chemical structure of the soil.
Billions of years ago, photosynthetic bacteria® created the earliest form of the
atmosphere as we know it — and, not coincidentally, sparked the first Ice Age.

(i)
All organisms have a constant and never-ending impact on their ecosystems.

In the long span of human history, the vast majority of environmental
damage has occurred in only the past three centuries. Fueled by
industrialization and modernization, humans have generated large volumes of
certain gases, altered the acidity of rivers, used up underground water sources,
introduced alien species, and impoverished landscapes as they extract and
CONSUuIme resources. Surpris(;il;lg numbers of species have been driven to
extinction as human populations have grown worldwide. Human activity has
clearly had an enormous effect on the natural environment.

Humans, however, are not unique in their power to reshape environments
locally or globally.  Burrowing rodents™, for example, maintain vast
grasslands rich in their favorite foods by continuously turning the soil and
discouraging the growth of forests. Sheep, brought to Mexico with the
European settlement, created their own grazing land through the action of
their hooves on the soil. Then there are the not-so-humble roles of microbes,
worms, and other invertebrates™* in soil f((l)nl)*mation and rejuvenation. Some
plant species have redefined the conditions of natural selection for countless
living things and geological processes alike. The lesson is that humans, in
their effects on the environment, are on a par with many other organisms.

(i)
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The key to comprehending environmental history is an understanding of
the bonds that have formed between humans and other species, for these have
generated co-evolutionary processes with their own logic and drive. In many
ecosystems today, humans are the dominant species. But such dominance
cannot exist apart from the systems and processes that sustain it. The effects
of environmental trauma are real, but they are a product of scale, not human

{2
exceptionalism. Although the human impact on the planet today is surely the

result of human actions and behavior, this should never be confused with
intention or comtrol. Nature, much like human society, typically declines to

follow the scripts we sometimes choose to write for it.

Notes:
photosynthetic bacteria™: bacteria that use sunlight to produce nutrients
burrowing rodents**: animals with strong sharp front teeth that dig holes,
such as prairie dogs

invertebrates ™*: living creatures that have no backbone

Q 1. Translate the underlined part (1) into Japanese.

Q 2. According to the first paragraph in this passage, the impact of

“elephants and other grazing animals” and “photosynthetic bacteria”
on their environments “may be disproportionate.” What does

“disproportionate impact” mean in this context? Explain in Japanese.
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Q 3. Choose the most appropriate meaning of the underlined words or

phrases (iHiv). Write the correct letter (A, B, C, or D) on your answer

sheet.

(i) not coincidentally

(it)

(i)

()

o 0w

oo w

o 0w »

as a result
by chance
randomly

unexpectedly

impoverished

deleted
improved
increased

weakened

not-so-humble

arrogant
harmonious
key

minor

on a par with

distinct from
handicapped by
less than

similar to
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Q 4. Which of the following (A, B, C, or D) best summarizes the meaning of

the final paragraph of this passage?

A. Humans have limited control over nature.

B. Humans have to join together with nature.

C. Humans must choose how to control natural environments.
D

. Humans will continue to destroy nature.

Q 5. The final paragraph includes the underlined part environmental trauma
(2)
to describe negative effects on nature. Which of the following (A, B, C, or

D) is NOT used as an example of “environmental trauma” in this passage?
A. air composition change
B. animal extinction
C. soll production
D

. water quality change
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(4 ] Read the passage and follow the instructions below. (30 /)

Tourism is a booming industry in Japan today, and more international
tourists than ever are visiting the country and contributing to the Japanese
economy. A popular American travel magazine has selected Kyoto as the most
attractive tourist destination in the world for two straight years. International
visitors are now common in Sapporo, Tokyo, Fukuoka, and other Japanese

cities as well.

Instructions: Write a well-developed paragraph in_English consisting of
around 100 words, answering the following question:
What can people in Japan do to improve the experiences of international

tourists?
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(5)

KOLED FRREND, Qe ciELREN, 22K

FHEENWS DL, AERDPT AUNETTRTC, #HROZ DAL, KD
RNEE BB T<NAAREDZME EBNWET, AR TLRWHAL L
BnEdL, 2OMEEZEELT, AARTFHEF>THSI &, FHITEN
LW Z&T, L0Shids SENEFHTESLRNWET, TN IR
17, KOEMaHREEL Z EICHERTEDLONLEANET,

T?@b aﬁéh@%%TTbﬁ&E5$ﬁﬁ:a%,:mﬁ6uwﬁ20
@@of&%& FIIMRDO LD I TWAZ ERZNOTIREWA S A

VET, FEHBZTO—DT, BIRWER, AYHILHFECRSTL LD,
ALFHOZ AT, BAMNEERTLIECANZERE>E<E>TWERATL
7. THEE, EETHEAT—Y 3 VEHEE WD EBRBROERIORT, 2ok
ARAFEREIVTETES > TNET,

@?ﬁﬁ%ﬁﬁfﬁﬁ<ﬁ@¢tm AUTEBELLVWHONELSTADHDE
T, FOWAEBICIZESRY OBEERDOIT, ZRUCmD 2 TERICEH LT

WL ThBWnENLG, EBnEd,
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