A Visit to Three Classrooms
Classroom 1
A teacher presents information on the physical and chemical properties of materials.  The teacher shows the students some white powders and tells the class they will observe the appearance of each of the powders and what happens when they mix a small amount of each powder with some liquids the teacher calls solutions.  The teacher hands out a sheet of paper with step-by-step directions about the amounts of powder and liquid to use and about how to mix the materials together.  The teacher also passes out a sheet of paper with a carefully labeled table on which the students are to record their observations.  The powders are labeled across the top of the table and the solutions are labeled down the side.  The teacher directs the class to describe and illustrate their observations in the table.  
The teacher allows students to work in groups of four.  Each group has thirty minutes in which to complete the activity.  The teacher directs each group to assign one member to gather the required materials—the powders and solutions—from the table at the front of the class.  Students from various groups volunteer to gather the materials, but in one group, none of the students wants to go get the materials.  After the students return to their tables with the materials, one student grabs some of the powders and begins mixing them with one of the liquids.  In some groups, students begin by reading the teacher’s directions to decide what they need to do first.  In one group, all the students begin working independently of the other students.  Some students become involved by reading off the directions and handing materials to the other students.  Some students use magnifying glasses to make observations of the powders and they draw pictures of what they see.  The classroom is loud, but everyone appears to be on task.  Students make comments like, “Hey, that was cool.”  A number of the groups really like it when one of the powders bubbles and fizzes after mixing one of the solutions with one of the powders.
Classroom 2
[bookmark: _GoBack]A teacher challenges the students to work in teams of two to find as many ways as possible to light the bulb using just a wire and a battery.  The teacher directs the class to work in groups of two and to sketch “all the ways you can get the bulb to light using the battery and wire.”  The teacher hands out baggies that contain the various materials.  
Almost all of the teams jump into the task with little or no discussion about what to do.  A number of teams try connecting the bulb, wire, and battery in a straight-line configuration, but this method fails to light the bulb.  Some students comment that they have a “bad bulb” or a “battery that doesn’t work.”  After several failed attempts, some of the teams discuss ways to get the bulb to light.  As some of the groups get their bulb to light, comments like “cool” or “wow” are made.  Some of the teams that fail to light their bulb become frustrated and stop trying, but most of the groups persist, possibly because trying to light the bulb is more fun than answering the questions at the end of the chapter.  The excitement in the room grows as various teams light the bulb.  After about five minutes, most teams have lit their bulb.  The teacher walks around asking each team to demonstrate its strategies.
The teacher challenges the teams to find out how to light the bulb in different ways.  Some teams who are having difficulty finding a way to light their bulb ask other teams for help; the successful teams seem happy to share their techniques.  The teacher encourages the groups that are having difficulty to think of different ways to light the bulb.  The teacher also challenges the teams that had success lighting the bulb in more than one way to “make two light bulbs light so that if you disconnect one light bulb, the other goes out too.”  Some teams talk about how lighting the bulb is related to switching on the light in the classroom.
Classroom 3
One group of four students is sitting in a circle talking with some students writing in notebooks.  Another group is standing behind a table putting soil in a pot, and another is gathered around a computer at the back of the classroom.  The teacher is talking with a fourth group of students.
The group sitting in a circle is making a list of possible questions to explore:  Do worms help decomposition?  Will new worms be born in the decomposition column?  What will decompose first?  One student says that the group can’t design an experiment to study whether worms will be born in the decomposition column because it would be hard to count all worms.  Another student responds that it doesn’t matter if they count all the worms; they just need to see if there are more.
The group putting soil in the pot has already made a plan for investigating the effects of compost on the growth of bean plants.  The students are planting eight bean plants.  They plan to plant two with a 75/25 mixture of compost and soil, two plants with a 50/50 mixture, another two with a 25/75 mixture, and two with just soil.  Some of the students are still discussing whether they need to plant some plants with 100 percent compost.
The group at the computer is composing a letter to another class.  The students are explaining to the other class, located in a different state, their plan for investigating the influence of light on decomposition.  They will e-mail their letter when they have finished writing it.
The fourth group is discussing with the teacher how to investigate the effects of air flow on decomposition.  This group’s plan is to build a decomposition column with numerous holes.  The teacher, through a series of questions, is trying to help the group understand the need for a control and a larger sample.  “If you use only one decomposition column, how will that help you understand how air flow influences decomposition?”  The students in the group are debating the question.  One student says, “You really won’t know if you use only one column because there will be nothing to compare it to.”  Another student argues that they could investigate “how fast the various stuff decomposes” using just one column.  Another students responds that “how fast” won’t help them answer their question.  The group continues the debate.  The teacher moves on to work with another group.


