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Ideas about earthquakes after experiencing a natural disaster in
Taiwan: An analysis of students’ worldviews

Chin-Chung Tsai, Center for Teacher Education, National Chiao Tung University,
Hsinchu, Taiwan

On September 21st, 1999, the central part of Taiwan suffered an earthquake which
was 7.3 on the Richter scale. This disaster provided a unique and rare opportunity to
study students’ worldviews. Science educators have proposed that students’
worldviews influence their ways of interpreting natural phenomena and then impose
an effect on conceptual development in science. The objective of this study was to
explore students’ worldviews as revealed by their ideas about the causality of
earthquakes after experiencing the natural disaster. In Taiwan’s socio-cultural
milieu, there are some indigenous worldviews about earthquakes including the
perspectives of supernatural forces and myths. Through tracking the ideas of 60 fifth
graders and sixth graders for eight months, this study showed that students tended to
employ the following three major approaches to resolve the incongruence between
indigenous worldviews and scientific worldviews. First, they may try to accept the
scientific ideas and to abandon their original worldviews. Second, they may try to
grasp the scientific views and at the same time try to keep the indigenous
worldviews unchanged. Many students held a scientific/myths dual perspective
about the causes of earthquakes. Finally, they may retain their original worldview
and try to ignore the scientific worldview. This paper finally suggests that science
educators need to integrate socio-cultural aspects of science and of learning science
into science education research and practice.
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TEACHING EVOLUTION THROUGH
INQUIRY

The following dialogue demonstrates a
way of teaching about evolution using
inquiry-based learning  High school stu-
dents are often interested in fossils and in
what fossils indicate about organisms and
their habitats. In the investigation
described here, the students conduct an
inquiry to answer an apparently simple
question: What influence has evolution had
on two slightly different species of fossils?
The investigation begins with a straightfor-
ward task—describing the characteristics
of two species of brachiopods

“etEctbUuD PO R EDRERRERR

“Students, I want you to look at some
fossils,” says Karen She gives the students
a set of calipers and two plastic sheets that
each contain about 100 replicas of carefully
selected fossil brachiopods.! “These two
sheets contain fossils from two different
species of a marine animal called a brachio-
pod Let’s begin with some observations of
what they look like.”

“They look like butterflies,” replies one
student.

“They are kind of triangular with a big
middle section and ribs,” says another stadent.

“Can you tell if there are any differences
between the fossils in the two trays?”

The students quickly conclude that the
fossils have different sizes but that they can-
not really tell any other difference.

“In that case, how could you tell if the
tossil populations are different?” Karen asks

“We can count the 1ibs.”

“We can measure them.”

“Those are both good answers. Here's
what I want you to do Break into groups

of tour and decide among yourselves which
of those two characteristics of the fossils
you want to measure Then graph your
measurements for each of the two different
populations ~

For the rest of the class period, the stu-
dents investigate the fossils They soon.
realize that the number of ribs is related to
the size of the fossils, so the groups focus
on measuring the lengths and widths of the
fossils They enter the data on the two dif-
ferent populations into a computer data

Graphs showing characteristics of brachiopod

populations



base Two of the graphs that they generate
are shown on the facing page.

“Now that we have these graphs of the
fossils” lengths and widths,” Karen says at
the beginning of the next class period, *we
can begin to talk about what these measure-
ments mean. We see from one set of
graphs that the fossils in the second group
tend to be both wider and longer than those
in the other group. What could that
mean?”

“Maybe one group is older, " volunteers
one of the students

“Maybe they re different kinds of fos-
sils,” says another.

"Let’s think about that,” says Karen
“How could their lengths and widths have
made a difference to these organisms?”

“It could have something to do with the
way they moved around’

"Or how they ate.”

“That’s good,” says Karen “Now, if you
had dug up these fossils, you would have
some additional information to work with,
_ 5o let me give you some of that back-
ground As I mentioned last week, these
fossils are from marine animals known as
brachiopods When they die their shells
are often buried in sediments and fos-
silized What I know about the fossils you
have is that they were taken from sedi-
ments that are about 400 million years old
But the two sets of fossils were separated
in time by about 10 million years.

“Taking that information, I'd like you to
do some research on brachiopods and devel-
op some hypotheses about whether or not
evolution has influenced their size Here
are some of the questions you can consider
as you re writing up your arguments

Press.

Karen hands out a sheet of paper con-
taining the following questions:

e What differences in structure and
function might be represented in the length
and width of the brachiopods? Could effi-
clency im bun‘owing or protection against
predators have influenced their shapes?

* Why might natural selection influence
the lengths and widths of brachiopods?

* What could account for changes in
their dimensions?

The following week, Karen holds small
conferences at which the students’ papers
are presented and discussed. She focuses
students on their ability to ask skeptical
questions, evaluate the use of evidence,
assess the understanding of geological and
bioclogical concepts, and review aspects of
scientific inquiries During the discussions,
students are directed to address the follow-
ing questions: What evidence would you
look for that might indicate these bra-
chiopods were the same or different
species? How could changes in their
shapes have affected their ability to repro-
duce successfully? What would be the likely
effects of other changes in the environment

on the species?

NOTE

1. The materials needed to carry out this investiga-
tion are available from Carolina Biological Supply
Company, 2700 York Rd  Bulington, NC 27215
Phone: 1-800-334-5551 www carolina.com

National Academy of Sciences (1998). Teaching About Evolution and the Nature of Science. Publisher: National Academies
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