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1.What isthe meaning of “ Pedagogca Content Knowledge” ? Why isit
important in science teaching? 10

2. 10

A class of sixth graders attended ahands-on activities with enthusiasm
in accordance with a copy of checklist the teacher gave to them step

by step.

3. (dual coding theory)? 10
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T hisinterview-based study probed48 grade 8-10 students’ mental
models of atom and molecules and found that many of these students
preferred models that are both discrete and concrete.  Modelingisa
powerful skill that defines much of the scientific method; however,
most younger science students have difficulty separating models and
reality. L anguage that is common toboth biology and chemistry (e.g.,
nucleus and shells) isama] or sourc®f confusion for some students.
Several students concluded that atoms can reproduce and grow and that
atomic nuclei divide. Electron shellswere visualized as shells that
enclosed and protected atoms, while electron clouds were structure in
which electrons were embedded. T hese, and other aternative
conceptions may be generated during discussion as aresult of semantic
differences between teacher and student language.  Students expressed
astrong preference for space-filling molecular models and their
conceptions of models used in chemistry reveal much about the
difficulties that students face as they try to assimilate and accommodate
scientific ideas, and terminology. | tisrecommended that teachers
develop student modeling skills and that they discuss analogical models,
including shared and unshared attributes, with their students.
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A large number of American elementary school students are now
studying science using the hands-on inquiry curricula developed in the
1990s.... A goal of these programs, echoed in the National Science
Education Standards, is that children should gain* * abilitiesto do
scientificinquiry’” and * * understanadly about scientific inquiry.”” We
have studied the degree to which students can do inquiries by using four
hands-on performance assessments, which required one or three class
periods. T o be fair, the assessmentsavoided content that is studied in
depth in the hands-on programs. For a sample of about 1000 fifth grade
students, we compared the performance of studentsin hands-on
curriculawith an equal number of students with textbook curricula. T he
students were from 41 classrooms in nine school districts. T he results
show little or no curricular effect. T here was a strong dependence on
students' cognitive ability, as measured with a standard multiple-choice
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instrument. T here was no significantdifference between boys and girls.
Also, there was no difference on a multiple-choice test, which used
items released from the T rends inl nternationalM athematics and
Science Study (T 1 MSS). | tisnot corgbely clear whether the lack of
difference on the performance assessments was a consequence of the
assessments, the curricula, and/or the teaching.
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| tisnot completely clear whether the lack of difference on the

performance assessments was a consequence of the assessments,
the curricula, and/or the teaching. hands-on
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