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1. Teacher's Comments
________________________________________________________

 00:00:00 General Comments: The philosophy of my lessons is most important to me as it gives
me direction and serves to remind me of my bigger purpose. By bigger purpose I mean
that if the lesson is about friction, then a level below is that it is about forces, and a
level below that is that the lesson is about ideas and concepts in physics, and a level
below that is that this is all about our attempt to explain/understand our place in the
universe and perhaps the universe itself. The knowledge and maturity/intelligence of my
students determines how many levels I may descend down through, but I believe that it
is most important that the readiness of students (as indicated by questions) is the driving
force of how far I go. 

 00:00:30 The HUDDLE concept: This is designed to create an informal and somewhat more
intimate situation where students will feel less intimidated than the formal seating
arrangement. It encourages students to engage verbally in the lesson and to take some
intellectual risks such as suggesting ideas that they might otherwise think are not worth
mentioning. My philosophy includes the need for students to be relaxed and
comfortable before I can expect them to be remotely interested in discussing these
erudite things that even defy common sense in some cases, such as the natural state of
motion of a body.

It is most important that each student feels valued and that they leave with whatever
they can carry (mentally). I try to suggest to students that there are no wrong answers, as
they are all our best guesses at the time. I also suggest that the evidence from history is
that everyone makes mistakes but that they must be made for progress to prevail. If we
are fearful of having a go, then we do not make progress. This is how I want my
students to tackle their learning.

 00:03:58 I regularly seek reflective feedback from students, but I do not make a big deal of it. I
try to make it seem a light and caring enquiry. I do not want students to feel like it is a
test. Quite often this is where I get some surprises, as the questions are often not what I
would have predicted, and this was one of those occasions. This also serves as a
window into student thinking and misconceptions that are alive and well. I do not try to
engage or counter misconceptions at this point as I am just trying to gauge where my
students are in mind-space. It can be fun.

 00:05:24 The BOX CANYON: This is a technique of question and answer that I use to lead
students to a point where they need to re-evaluate their thinking that they previously
held.

This should be a relaxed, semi-formal, and even friendly exercise allowing students to
feel comfortable when opening their minds to the group.

 00:07:40 MISCONCEPTIONS: Allow students to run with these ideas for a while but increase
their state of unease about their conviction by gradually introducing evidence that
eventually causes them to reconsider their position on the matter. The misconception
identified here is a common one that involves the mix-up of the concepts of force and
energy.
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It is the energy that remains with the rocket, not the force. 
 00:13:50 DISAGREEMENT: Resistance is offered sometimes. Do not debate the student. Allow

them to see that there is no retribution for dissenting, but that they can expect to support
their dissention. If the body of student opinion cannot change their opinion it is just like
real life, real science where there will always be some dissenters who sometimes turn
out to be correct, so we do not want to discourage healthy disagreement. It is fair to
move on when the weight of student opinion is behind you, but commit to revisit, as this
does not dismiss even the most obstinate objections.

At this point of the lesson one student persists with an objection to the suggestion that
an object will keep moving once all forces acting on it have ceased to act. This was
arrived at through a conceptualization of the rocket traveling through space. The student
thinks that there must be a force still acting if it is still moving. I resort to a concrete
example of a dynamics trolley on the desk in front of me, and approximately two
minutes later, this student is brought face to face with a real experience which she
cannot deny and still maintain credibility in front of the class. Her voice joins with the
class this time in agreement.

 00:19:45 Practical spontaneous examples that relate to the real world are often used to emphasize
that real physics is all around us all the time.

Real-world examples employed at this moment are:
1. A pen that is in front of them.
2. Between one and one and a half minutes later I refer to ice and sand paper, which are
both within their experiences, and we had sand paper in front of us.
3. Another one and a half minutes later reference is made to the use of a toboggan type
sled that students play with on the grassed areas and in sand dunes.

 00:23:26 Walk students through the practical instructions to ensure that they understand what you
require of them, as they often get disconnected in moving from theory discussion to
practical. I need to make sure the link between what I have been discussing with them
and what they are about to do is secure in their minds.

 00:27:31 Raise student awareness of some questions that we will need to answer from the
experimental work. This reinforces the idea that there is purpose in doing the practical
work.

 00:28:42 Not a happy camper: Expressed dissatisfaction with my lesson by a young lady who is
normally very on-side with learning. We had just finished chemistry where this young
lady had a really good time. She was reluctant to change to what seemed to her to be a
much drier subject. She had already expressed to me in a previous lesson that she
wanted to keep on doing chemistry.

It is important to me that any dissention is dealt with in an appropriate manner
accompanied by a commitment to discuss the issue of curriculum, but at a later time and
not when she was meant to be on task with the current material. It is important that
students do not feel that they or their ideas are just dismissed.

 00:29:44 I start to move among the groups to give students the opportunity to address specific
concerns. These include the following issues: 
1. Problems in getting started.
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2. Questions about apparatus use.
3. Explaining task some more.
4. Reassure students that they are proceeding correctly, or at least as was intended.
5. Make sure that students are working.

 00:59:40 As class period is nearing an end it is time to wrap up. This involves the following
activities: 
1. Returning the gear. 
2. Returning to seats. 
3. Review. I do this so as to give feedback to the entire class on questions that I posed
for the class at the beginning of the practical component. We had to answer the question
regarding the following topics: 
a. Static force as opposed to kinetic force of friction. 
b. The effect of surface area on force of friction. 
c. The effect of weight on friction. 

I left the students with a question to think about because I wanted to give some sense of
carry-over to the next lesson when we would formalize the concept of friction, and I
would present what the scientific community believes about friction and demonstrate
how their results were in agreement with popular belief (which they were). 

Many students see their neighbouring group's results, but there is the need to
demonstrate to class the reality that science works by corporate consensus of a scientific
community, and that this involves multiple and repeatable trials with consistent results.
The class, as an entire group, is used to illustrate the scientific community in
microcosm, while the groups represent individual scientists operating to collect data.
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