TEBBEASE 101 F5ERLHFR LS HHA

#E HEHT BRAEA A9 HER
AELAREL 2 B FRAALES LML SRARE ALY LEARLABABETHLEEN  FARRRS Y

L FEERMBUT LS - (5835 - F1RAEL30 )
Constructivism

Metacognition

The concrete operational period

CAI

Meaningful Learning

Collaborative Learning

SAPA curriculum

Performance assessment

. Math and Science Gifted Students in Junior High School
10.1JSO and IBO

N R R S

. #HHEUATXE EHBE IRARUBZEALROYIFHR - (@FE 15
0 MEAREH 15 o o H IR 30 o)

How can we improve mathematics and science education? First, it is never too
soon to start. From their earliest years, children are developing theories about
how the world works. There is reason to believe that naive theories will not
take hold so firmly if scientific theories become available to them early.
Furthermore, it is becoming clear that it takes a long time, and many different
examples, for understanding to develop. It is not reasonable to postpone the
beginning of this process to a high school or college course.

Second, teaching has to focus on the qualitative aspects of scientific and
mathematical problem situations. Too quick an advance to formulas and
procedures will not help children acquire the kinds of analytical and
representational skills they need. Extensive qualitative analysis is not common
in science or mathematics teaching. It may seem to take too much classroom
time, and many teachers are perhaps too inexperienced in these ways of
thinking. But the new evidence about learning makes it clear that we cannot
avoid taking on this task.

A focus on qualitative analysis and understanding of situations does not mean
a retreat from the teaching of computational procedures or scientific formulas,
or from the basic factual information in any discipline. There is definitely an
important role for the traditional skills of mathematics and science and the
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facts that underlie them. But the procedures and formulas must be treated as
matters that make sense, and children must be involved in the task of making
sense of them. Research has not yet told us whether it is better to first become
skillful at a procedure and then analyze it, or to allow procedures to grow out
of understanding a situation. But research has made it clear that procedures
must take on meaning and make sense or they are unlikely to be used in any
situation that is at all different from the exact ones in which they were taught.

Finally, since naive theories are inevitable, teachers will probably have to
confront them directly. Students may have to be forced to pit their theories
against the ones they are being asked to learn, to deal with conflict between
theories in much the way that scientists do. This, too, is a new challenge, for
only rarely today does teaching explicitly acknowledge children's prior
theories (except to mark them wrong) or even recognize the difficult
intellectual work entailed in giving them up or substantially revising them.
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