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1. Teacher's Comments
________________________________________________________

 00:00:00 General Comments: I believe students learn much more by doing than they do by
watching or listening, so I like to have students actively involved as much as possible.
We do many labs and many outdoor activities using real science equipment to gather
real-world data. I find that student effort and success increase if I "chunk" the lesson for
them—break it into smaller steps that they can accomplish. Very low classes might only
be able to handle chunks with one or two steps. More advanced classes can handle
chunks with six or more steps. One of my goals each day is to help students be
successful with what they bring to the classroom. Some students bring a lot of skills,
determination, and expectations of success. Others bring much less. I consider it my
responsibility to guide the class in such a way that all have the opportunity to learn.

This lesson relates to Standard 4.b in the California Science Content Standards. The
video covers a challenging fifth-period non-magnet class at our science and technology
magnet school located in the downtown area of a moderately sized city. Despite this I
was pleasantly surprised at how much students remained on task during the lesson. 

As class begins I am collecting some late work and passing it to the student teaching
assistant (TA). I rely on the TA extensively during the period to take care of
administrative tasks (taking roll, collecting and handing back work, running errands) so
that I may better concentrate on the lesson.

 00:00:47 Class is started by writing the date on the board and the ten points the class can earn
each day by good behavior. I use both individual and group rewards to encourage
students. Both positive and negative reward systems are used as well. Students are
asked to write down the homework in their "Binder Reminder"—a yearlong planner that
is used school-wide.

 00:02:49 Sunspot Lab

This day is a mixed lesson (two separate and unrelated lessons)—something I do not
like to do, but we had just received solar telescopes ordered earlier in the year. I wanted
students to be able to use them even though the astronomy unit had long passed. We
took a few minutes each day to go outside, set up the telescopes, and record the position
of the sunspot groups. We also recorded the movement of one group (tracking) to
identify west on their diagrams. 

After a week students analyzed their data to learn that sunspot groups grow and die, how
to estimate total sunspots from the number of groups, and that the sun itself rotates.
Student data was compared to daily SOHO (Solar Heliospheric Observatory) data from
the Internet. More advanced classes used Stoneyhurst disks to determine in which
hemisphere the sunspot groups were concentrated. 

 00:02:50 Students make a page to add to their "Sunspot Data Book." Compasses and paper are
passed out (one sheet makes four days worth). Students make a page that has a circle for
the sun and the date. Once outside they will add the sunspot groups, a "tracked" group
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and an arrow showing west. I didn't have the students make the whole data book ahead
of time because it is too thick too fit on the telescope. The drawback is that lower-level
students lose their pages and this makes the analysis difficult. I have not yet figured out
the perfect way to do this, but like all lessons it is a work in progress.

 00:07:44 At this point students are ready to go outside and gather data. "Sunspotter" solar
telescopes are passed out to each group and students separate the two halves so that it
can be oriented and aligned outside. These special telescopes are used for studying
sunspots because students cannot look through the objective eyepiece and damage their
eye. The image is cast instead onto their paper where they mark the sunspot groups.

 00:10:33 Students are aligning the telescopes and gathering data. I try to get the groups to
separate and to get individuals to stay with their groups so it does not degrade into
socializing. I try to help students who need help, but not too much. Often I ask a
question back to the student and they arrive at the answer on their own. Sometimes I
restate their question in a way that helps them see the problem in a clearer light. My
goal is always to draw students along in their learning without giving away too much
and without frustrating them to the point where they give up. I remind students that they
need to mark the sunspot groups AND track one spot moving west, due to the rotation
of the earth.

 00:15:22 Now that students have had enough time to gather data, this lesson is over. Telescopes
are brought in and put away. All the telescopes are numbered. I find that numbering
supplies by group helps students become more responsible with school supplied
equipment and more responsible within their group.

 00:18:03 Pulley Lab

This multi-day lab on pulleys is designed to give students hands-on experience with
simple machines. I wanted students to understand terms like resistance force, effort
force, resistance distance, and effort distance on a tangible level. Each group is raising a
500 g weight 10 cm and recording relevant data. Later in the week we will learn
multiple ways to use their data to calculate mechanical advantage. Students will
complete one pulley through four pulley set-ups. On this first day I wanted them to gain
a more general knowledge of how a machine makes work easier by exchanging effort
force for effort distance. More advanced classes would use their data to calculate work
for each pulley set-up and conclude that the total work remains unchanged. This lab
addresses Standard Set 2 of the California Science Content Standards.

 00:20:32 I find that is always helpful to review how to do a lab even if I've just gone over it the
day before. I recapped what they were measuring, why they were measuring it, and how
to measure it. I tried to use the relevant science terms frequently and to get them to use
the terms. I use the lab materials to show what I am explaining. I also tried to break the
lab into manageable chunks so that students are more likely to continue to try and to
experience success. Since this was a review, I kept it brief.

 00:25:28 At this point the students are ready to begin to work in their lab groups. Rather than
letting students choose their own groups, which I always find to be a disaster, I have
them work with groups I have chosen. I also assign their lab stations to keep groups
apart that will not work well together. Since in my room the lab stations are all jammed
together at the back of the room, student behavior during labs is always a concern. In
addition, physically being able to move around and help students is also difficult.
During this segment I use questioning and answering questions with questions to help
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students arrive at the solutions to their own problems. Sometimes I am frustrated by
their apparent lack of understanding, but I try very hard every day not to let that come
through to the students and to always remember that though I have done this lab dozens
of times, this is their first experience. All of us, even exceptional students, discover that
doing labs involves a level of detail and problem solving that goes beyond simply
understanding "Yeah, I know how to do that." Problems, like knots in a string, crop up
in unexpected ways suddenly complicating what the students thought they understood.
This is the difference between abstractly understanding and concretely knowing.

 00:38:34 (I am sent a misbehaving student from another teacher for a time-out in my classroom.
Our school does this so that by the time the office is sent a problem student, they know
he or she has been a problem for at least two teachers. He behaves in my classroom
after being reminded once to sit down and work.)

 00:39:10 Homework stamps are one of the individual positive reward systems I use. Students
who turn homework in on time receive a stamp. Five stamps, a full page, are worth a
free homework assignment. I find that students work hard to get these simple—and
virtually free—rewards.

 00:42:54 Most of my labs are written and designed by myself. I always do the activity personally
before writing a lab or asking students to do it. I find in doing the lab that I can often
simplify the activity to its essence and head off potential problems. I use this knowledge
to then write my own lab sheets, data tables and questions. (Plus, I like doing work on
the computer and owning the copyright to work I might want to distribute later.)

 00:46:37 Every activity takes a few minutes of time to clean up. I find that numbered lab stations
and equipment helps students to be more responsible in cleaning up their own area and
less likely to lose or damage things. I try to be very clear about what is acceptable
clean-up at a station and what is not. I repeat the expectations several times, because
students do not always register instructions the first time. Students also know that they
will not be excused from class if their stations are not in order.

 00:49:52 I always excuse students rather than just letting them leave with the bell. This way they
know that things must be in order, as it was when they arrived. It also gives me the
chance to make any last minute announcements. 

Several students have earned negative rewards—time after class and one detention. A
chart of rules and consequences is reviewed at the beginning of the year on day three
(day one is reserved for wild and wacky science experiments to grab the students'
interest). Student names are written on the board for violations during class. Checks are
added for additional violations (and consequences). 

The class has earned enough points during this period to have a positive reward called a
punch and munch. This means that students can bring snacks to class the following day,
but must do their regular work. I find that students work hard for this privilege and
monitor each others behavior to keep class points. 
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