
Category V Physical Science Examples

Guiding student interpretation and reasoning

Material B
Most explorations included in the material are followed by questions intended to
help students think about the exploration. Questions often ask students to relate
their observations to the particle model but rarely help students to make
connections between their own ideas and what they observe (pp. 103-104s).
Most importantly, questions are rarely structured in a way that leads students
gradually from observations to inferences. Rather, students are asked to make
huge leaps from observations to inferences (pp. 88-89s, 100s). Teachers are not
provided with any help when students do not respond in the way that they were
supposed to, nor are they urged to facilitate discussion among students about
different interpretations of the same observation.
In some cases, the teacher notes do not provide the correct interpretation of the
observation being made. For example, students observe that a syringe filled with
air is easy to compress whereas a syringe filled with water is hard to compress.
They are then asked to imagine what would happen if they tried to compress a
syringe filled with a solid (p. 103s).  From this, students are asked to infer what
differences there are between the particles of a solid and those of a liquid or a
gas.  The expected inference is that the particles of a solid are locked in place,
while the particles of liquids and gases can move about (p. 103t).  This is not a
valid inference.  The differences in compressibility between solids, liquids, and
gases do not give credence to the idea that solids are locked in place while the
particles of liquids and gases can move about.  A more reasonable inference
from this observation (and one which students are asked to make next) would be
about the distance between particles of liquids and gases. But even then, the
argument requires that students make too big a leap.  Furthermore, it is
unreasonable to expect students to infer the spacing of particles from observing
a single instance of macroscopic behavior of substances.
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