
interpret, and refine their thinking so that they develop more robust understanding. By
building models, students also make their thinking visible.

To create a model of a specific phenomenon, students create Objects,which are real-
world entities related to the phenomenon. For example, to create a model of pollution,
students might create a stream and a golf course. Then the students define quantifiable
Factors, which are characteristics related to the Objects. In the pollution example, one
Factor might be the amount of pollution given off by a factory. Students connect related
factors with Relationships,which they create with qualitative rather than quantitative or
formulaic representations. For example, a direct causal relationship represented mathe-
matically by the function y � x may be expressed qualitatively in Model-It with the
phrase “as x increases, y increases by about the same.” These verbal representations are
visually linked with graphical representations. The model as a whole may be viewed as
an abstract representation similar to a concept map.Finally,Model-It provides graphs,me-
ters, and sliders for interactive testing of the model.

Figure 5.4 shows a screen shot from the Model-It Testing Window. In this example,
students built a model of water quality to explore how the number of people can im-
pact the number of fish in a stream. The left side of the screen shows the tools available
for students in the Testing Window. The screen also shows that the students have tested
their model. The graphs across the bottom indicate that, as the number of people
increases, the number of fish decreases; and as the number of people decreases, the
number of fish increases.

Marcia Linn’s Knowledge Integration Environment also helps students explain and
reflect on a range of scientific phenomena including light and temperature. Linn and her
colleagues (Linn, 1992; Linn, Songer, Lewis, & Stern, 1993) have also used built-in ques-
tions in a microcomputer-based laboratory environment to encourage students to make
predictions and then to compare their results to their predictions.

Do Portfolio Activity 5.7 now to explore the value to students of building models.
Other learning technologies help students use and apply metacognitive knowledge.

As discussed more thoroughly in Chapter 2, metacognitive knowledge refers to

Portfolio Activity 5.6
THE VALUE OF USING SIMULATIONS TO HELP
STUDENTS LEARN SCIENCE CONCEPTS

Materials Needed:
• Genscope (downloadable at http://genscope.concord.org).

Please visit the text’s Online Learning Center at
www.mhhe.com/krajcik2e to link directly to these
websites and for updates to these URLs.

• Computer lab
• Paper and something to write with

A. Use the Genscope program to create some imaginary
dragons.

B. What is the benefit of using this program to help stu-
dents learn about how traits are passed on from one
generation to another?

C. Make a list of the ways using simulations in science
classrooms is valuable.

D. Record your ideas in your portfolio.
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