
Category II Summaries for Physical Science Examples

Alerting teacher to commonly held ideas

Matter and Molecules
Research indicates several difficulties students typically have with ideas related
to the particulate nature of matter and the kinetic molecular theory:

•  Students have difficulty appreciating the intrinsic motion of particles
in solids, liquids, and gases (American Association for the
Advancement of Science [AAAS], 1993, pp. 75, 337; Driver, Squires,
Rushworth, & Wood-Robinson, 1994, pp. 92, 93).

•  Students attribute macroscopic properties to particles (such as
hardness, hotness/coldness, expansion, physical state, etc.) (AAAS,
1993, p. 337; Driver et al. (1994), p. 92).

•  Students have problems in conceptualizing forces between
particles (AAAS, 1993, p. 337; Driver et al., 1994, p. 9).

 
 Matter and Molecules alerts the teacher to all these student difficulties and
commonly held ideas and represents research findings in an accurate way. In the
beginning of each lesson cluster the Teacher’s Guide (a) provides a chart of
“conceptual contrasts” that compares the scientific view with students’
misconceptions on the ideas in the benchmark (see pp. T-14, T-27, T-40, T-48,
T-61, T-69, T-80, T-90, T-100), and (b) describes common misconceptions
related to the ideas to be developed (see pp. T-13, T-38, T-49, T-60, T67-T69, T-
79). The contrast between the student ideas and the scientific ideas makes it
likely that teachers will better understand where the problem lies in student ideas.
For example, pages T-13, T-14, and T-80 alert teachers to students ideas related
to the intrinsic motion of molecules; all pages alert teachers to student ideas
related to attributing macroscopic properties to particles.
 
 In addition to alerting teachers to commonly held ideas related to this benchmark,
the Teacher’s Guide alerts teachers to student difficulties specific to the activities
used in the material to teach the benchmark ideas. For example, when learning
about liquid expansion, students put a thermometer into warm water and observe
what happens to the column of the c
page T-74, teachers are alerted that “some students may think that the liquid

olored liquid.  In the Teaching Suggestions,

goes up the thermometer tube when the bulb gets warmer because ‘heat rises.’
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