A guide to modifying activities:  10 Things to look for.


1. Many activities are just demonstrations.  For example, the original lung volume lab just had them measure their own tidal volume and expiratory reserve, then compare it to "average" values.  Look for ways to convert these into experiments.
2. Many "demo"-type activities try to show students a lot of different situations, but just end up introducing confounds, making it difficult for students to see important patterns.  For example, the original meteor activity had students looking at the effects of different masses, diameters, heights (really impact velocities) and angles of impact on crater formation, but they changed several of these variables simultaneously (e.g. diameter and mass changed together:  which caused the differences in the crater?) so that the individual effects were obscured.  Simplify the activity to remove confounds and just look at a few situations that can be easily dealt with. 

3. Many activities tell the students ahead of time what to expect, or are based on the idea of showing the students something they already (or should already) know.  In general, don't tell the students the answers before they do the activity; let them discover it for themselves.  If possible, turn the introductory material into a question the can be answered by the activity (i.e. is there a difference in tidal volume between males and females?).  Of course, the more relevant the question is to students' lives, the more engaging and motivating it will be.
4. Many activities seem pointless because the questions that follow could be answered simply by reading the book.  Ask questions that relate directly to the activity, then expand to the broader questions.  Often, having the students create a graph or a table, or run a statistical test will open up these "entry-level" questions that can guide them to bigger generalizations and concepts.
5. Use questions as guides.  You can often ask a series of very simple questions that lead students to an understanding that may not be apparent from one "tough" question.  The answer to the "tough" question should follow logically – and simply – from the simple ones.
6. Quantify when possible.  What defines a "bigger" crater?  (width? depth? volume?).  Make the students measure things.  Measuring is a huge, yet simple skill, and students need practice in doing it and interpreting it.

7. Don't be afraid of using Math.  Students need the practice applying math to real data and real situations.  An understanding of basic probability is a crucial scientific skill that will only develop with practice working with numbers.
8. Activities often ask questions like "how do scientists…?"  Instead of asking students how other people do it, ask students to do it themselves.  Give them specific problems related to the topic and have them figure it out.  This moves the process from an abstract to a concrete form.

9. Many activities have the possibility of fostering misconceptions.  Point these out to the students by asking specific questions about whether they think a particular feature of the activity is important in the real world.  Try to get them to think about why you did it differently in the activity than it happens in the real world.
10. When introducing technical vocabulary, it is often better to have them do the activity first, using "everyday" English, and then introduce the proper terminology later.  This can be especially effective when a term can be used to replace an entire sentence or paragraph of everyday English, since it shows the students that knowing the vocabulary can make their life easier.  (e.g. would you rather say "tidal volume" or "the volume of air that moves in and out of the lungs during a normal breath"?)  
