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Scot Ganse
Reflection Paper
Math of Change SFU
May, 2007

I found an awesome Numbers activity from the activiiies exchange website that
'TT offers for educators. This activity dealt with matricies, inverse matricies, and the
ability to decode pixels from computers screens to see secret messages. | video taped this
lesson in order to identify strengths and wealmesses of not only my teaching strategies,
but also strength and weaknesses of the activity. Ifound a few interesting things after
teviewing the video tape.

From 2 teaching standpoint, watching the video was like listening to your voice
on the message machine... weird. Once I got past that, this task was very valuable. One
of the first things that I noticed was how many questions I ask. Asking questions is a
good thing, but sometimes too many questions bogs down participation and flow of the
class. 1just wonder if this may be the case. The second thing I noticed was that I ask the
same question quite a bit. That question is, “Poes this make sense?” I like making sure
my students are following the lesson and are not aftaid to ask any question, but I need to
mix up my questions a little bit. T asked that particular question four times during my
shott directions for the activity!

The activity went well. T did not allow enough time for the students to finish, but
they were very engaged in this activity. One group actuaily stayed & bit after schooi to
finish the worksheet. Many students asked if we could continue this next class (which of
course we did). But one of the big things 1 noticed is how groups formed and how they
worked together.

There were three groups, in particular, that caught my eye on the video. One
group consisted of two girls. This small group of partners comnmnicated well throughout
the worksheet and worked well together and problem solved well. Another group
consisted of three very bright students (two boys and one girl). They did great on the
worksheet, but there was no communication other than to check each others answers to
make sure they were the same. And it seemed as if the workshest was almost a race
between the three students, The last group consisted of four guys. These guys neither
worked well together, nor communicated well. Tnstead, three of the guys talked about
Kawasaki motorcycles while the one smart student worked away. Every now and then,
the other three would check on the one working only when there was a lull in the
conversation. When I say “check”, that means one of them asking, “What did you get?”
And the one working did not seem to care that he was doing all the work while the others
were sloughing answers off of his paper.

What this video taping task tells me is two things. First, there is always some way
I can get better at teaching. Whether it’s mixing up my questioning, o1 it’s talking
instead of shouting, there is something every teacher can get better at. Secondly, group
dynamics are incredible. Groups of two and three work very well, not groups of four
though. Now I know that I need to choose groups in the future. Although it is a little
strange seeing yourself in action, video taping is a very valuable tool in trying to become
a better teacher.



Jennifer Swanson

Math of Change SFU

3/3/07

Video Presentation Reflection

I chose to video tape the “Box Problem” lesson students completed over two days.
The lesson had students construct boxes, without lids, of various sizes and measure the
dimensions of the box to calculate the box’s velume. Differeﬁt groups of students made
different sized boxes. After constructiéithe box, students put their groups” data in a
class data chart and chose which of the boxes had the maximum volume. Students then
worked individually to graph the height of the box vs. the volume of the box by hand and
finally graphed the data on graphing calculators. Students answered analysis guestions
based on their graph.

I liked how well the students engaged in the problem. They all tock pride m thewr
boxes. It amazes me how, when students work together to construct things, the noise
level in the classroom is extremely high, 1 did not notice how noisy the classroom was
until watching the video. The students were on task, however, 50 the noise was fine.

My students are becoming proficient at making scatter plots both by hand and on
the graphing calculators, They did not realize the turning point of the curve was not at the
exact point on the hand made scatter plot and a few students changed their answers after
seeing the curve on the caleulator. I would like for them to think about all possibilities
before finalizing their angwers. [ think my innavation will help with this, because we
will revisit the same problem more than one time and hopefully refine mathematical
thinking during the process.

The discussions about a negative volume were great during taping. One student

asked if that meant “turning the box upside dowmn.” Looking at the entire graph of the



equation was great for the students; they took a math model and realized when and where
the mathematics fit and where it does not make sense in the real world.

I liked taking the time to review my tape of students work and thoughts. Tthelps
me evaluate how I ask questions and how I interact and respond to student questions. 1
try to get them to think for themselves and discover answers by themselves with minimal
guidance. This always seems easier said than done. I believe, however, that my
reflections on this topic will help e to better respond and question students to enhance

their mathematical thinking.



Reflection Mary Jo Gerster
Honors Geometty

The innovation hegan with the box problem and conviently at the same titne,
my class was worling on the unit of area and volume. As our class wotked on the
area of a circle, almost all students have memotized the formula for the area, but one
student dated to ask, “what is Pi”? 1 explained the relationship of citcumference and
diameter which seemed to be an acceptable answet. ‘The more I reflected on the
question he had asked and as I looked at websites, T was excited to find the activity
“The Pi Line™.

The students enjoyed the hands-on activity and the visual representation of the
masking tape line was new, instead of the paper and pencil traditional graph. The
discussion quickly led to the y = 3,14x and C = ZId . The streich for the students
was the idea of slope as a rate of change. They came to understand as the diameter

increased the circumference increased at the rate of I

Along with this activity, I used an assignment from Geometers Sketchpad for
the follow-up homework. My students purchase GSP as part of the honots class and
T assigned the Bug on the Bicycle Wheel /Cycloid problem. The results wete greatl
The students said it was cool and they produced amazing results. Stadents were able
to teflect on the parts of the graph when the bug is inside, on, or outside the wheel.
With the Smart Board, T was able to display the graph for students who were
unsucessful and allow them to see the results.

Part of the assignment wotls them up to the repetition of the curve as a
definition of the period of function. We discussed the relationship of when the radivs
is 1cm, the tesulting petiod is 2XT I mentioned they now had a glimpse of what
calculus will be about and they were very excited.

The technology gave this lesson new life. With the graphing calculator, we
looked at the non-linear graph of the box problem, before the students would have
been ready to construct the graph by hand. The software gave them the opportunity
to graph the cutve/petiodic function of the “bug on the wheel” to bring them to a
new level of the hig picture. The technology cteated an environment to understand
the new vocabulary at a deeper level and at a time that I had not considered before.

The content from the summer course inspired me to look for opportunities to
use the geometry curriculum I know to bting stizdents to higher level than what [ had
previously tanght. The students gained insight to where they are going in future
coutses that T had only briefly mentioned before.



Jim Smyth
Write-up: classroom videotaping

I wanted to take a different approach to this assignment because I have been
missing so much school due to coaching and other reasons. I thought that I would
have another teacher video for me while I was away 5o that I could see how ong of
my most challenging classes handled things when I was not there. 1 wanted to see
how they would interact with each other, whether they would help each other or
work independently, and most of all just what type of work they would actually
get accomplished.

I decided that 1 would keep the assignment focused on the objectives that
need the most attention at this peint of the year. Since I have plenty of
supplemental materials with my textbaok, 1 decided to have them work on some
review sections from chapters that we have already covered and that were related
to the CSAP test. I figured that this would be & great way to see how much they
remernbered from the last semester and what things they conveniently forgot how
to do. I let the students have the entire class to get done as much as they could on
the review and decided that we would go over everything as a class when |
returned.

After reviewing the video I was surprised by more than a few things that I
saw. First, | wouldn’t have thought that the stadents that chose to work together
would have ended up actually working together. Because this is a very small class
I figured that a few of the girls would have worked together and that everyone else
would have worked on things independentty. However, the girls that I thought
would work together didn’t end up working together and instead ended np
working with different people entirely. Second, I was surprised that one boy that [
thought would want to work with somebody else was actually working
independently and seemed to be getting quite a bit done. I wasn’t surprised that
one of the students that T have a very difficult time getting to do any type of work
whatsaever was again not working, I am not really sure how to motivate this
student, as T have tried just about everything that I can think of. He has continved
this trend since middle school. The middle and high school teachers have been ata
loss as 1o what to do for him, His parents are too.

1 am glad that [ took this different approach to this assignment because it
gave me some insight into my class that I may have not seen otherwise. 1 think
that 1 may iry and take a few new approaches to this class and see if I can find
something that helps them. I have seen that they ¢an work together when given the
chance and that they can help each other with their work. Now I just need to help
them to do better at retaining what they are learning and to be able to take things
that they have learned and apply them to new and more challenging problems.



Video Reflection
Veronica Yates
Spring SFU 2007

When I was thinking about which lesson to video tape I decided that wanted to
tape a lesson in which [ was doing something that embodied my innovation, I also
wanted to video tape myself introducing a new and challepging concept. I finally
choose the lesson in which I introduced the graphing calculators to my students. Now,
normally this wouldn’t be too difficult because most of the students would have used a
graphing calculator before, hnwev;:r, I work with advanced 6t graders. Most of my
students had never used a graphing célculatnr nor seen one,

I was a little nervous when I started the lesson. I knew my students wonld make
fhe normal mistakes with them and I wasn't sure I would be able to fix them, since I
hardly use one myself. I also wanted to inteoduce them to some vocabulary that would
help them understand what they were doing,

After watching the video, I realized that even though I hardl}r use the graphing
caleulator I'm very confident with it. The lesson seemed t.u go better than planed and
my students did a great job. It was almost like the camera made them smarter! They
asked great questions and made the right mistakes. I noticed that I didn't look as
nervous as I felt and responded to my students by changing the lesson to fit their needs.
Now, I'm not saying that F'm awesome. I did notice that I'm not very good at making
sure everyone is staying on task. I would start moving fﬂrward with the lesson without
making sure everyone was ready to move on, I know this is an area I need to work on

and the video tape just made it more apparent.



Mathematics of Change Structured Follow-up Spring 2007
Exploring Optimization from multiple perspectives

Here is a simple optimization problem that is often used in Calculus to introduce
the topic: ' :

Find two numbers whose sum is 23 and whose product is as large as possible.

We are going to use this problem o show how this prablem can be solved using
numeric, visual, and analytical methods (including Calculus). As you go through this
sheet, look for ways that each method develops or reinforces the others,

A numeric_approach:
Make a table of all possible integer pairs whose sum is 23, For each pair,
determine the product and record it in the table below.

1 #] 2"# [ product 1 #| 2" # | product
Which pair of numbers gives the largest product? What is that
product?

What if we looked at some non-integer pairs. Add some pairs of non-integer
numbers and their products to your fable above. Did you find another pair of
numbers that gives a bigger product than before? What are they?

What is the product of those numbers?




Reflection - Videotaped Lesson
Chuck Powell
SFU, Math of Change
Spring, 2007

1 set out to tape the lesson 4dding Moving Waves. This lesson was the central part of my
innovation. I planned to teach the lesson to two different classes on two different block
days - March 21 and 22. I spoke with my school's instructional coach, Cathy Valentine,
to make arrangements. Cathy planned to come to part of my class on March 21, 5o she
would be familiar with the lesson, then come to the entire class on March 22 to tape. On
March 21, she had a meeting that went long, so she had to skip the preview day. On
March 22, she showed up before class, with a videocamera, tripod, and the library
technician, Cindy Fowler to help her. For some reason, they couldn't get power to the
camera, so Cathy went on a quick search for a different camera. She borrowed one from
the wrestling coach. I explained to the students what would be going on, and Cathy and
Cindy got things ready while I did some class preliminaries with the students.

The taping session went well with one small exception - the videe didn't save. That
evening, and the following two days, I messed around with the camera, trying to see if ]
could find any of the video. The camera apparently lost power sometime during the
session, and didn't save to the disk. AllT could find was about 5 seconds of setup before
the taping. So, T taiked to Cathy again, and she agreed to come next week to my Earth
Science class to tape an exponential decay activity, using M&Ms to modei radioactive
half-life. There were no camera problems, this time.

I tried to stay out of the camera most of the time. The students had printed directions, so
I was helping them, instead of leading them. It worked well. Ikmow Ihave to be the
director at times, but [ think that it's best to be the helper/guide most of the time. It puts
the responsibility for learning on them, and it makes us allies, instead of foes.

In general, the students loved talking when they were on camera. The effect on ninth
graders in Barth Science was similar to that on juniors and seniors in Phiysics, but not
identical. The physics students really wanted the opportunity to be the expert. The earth
science students, however, saw it as mote of a security camera. They stayed on task
better than usnal, and they didn't really mind the camera, but most were shy of talking on
Camera.

I found out some important things about the lesson, about my students, and about my
teaching. The amount of organization and planning that went into these lessons was
more than usual, and I think the lessons wete more effective than usual. While this is a
very positive effect, I just can't put this much fims into preparing most Jessons. However,
if I try to prepare this well occasionally, and make a big deal of the lesson, I could
probably see similar positive impacts. I also learned that, even for ninth graders, it's
amazing how much they can comprehend, if you just guide them through step by step,
starting from basics. I thought most of them wouldn't really understand half-life, but I



Mathematics of Change Structured Follow-up Spring 2007
Exploring "The Box Problem” from multiple perspectives

Here is a fairly traditional optimization problem that is often presented ina
Caiculus class: '

Given a 9" by 12" sheet of construction paper, what is the size
of square that could be cut from each corner that, when folding the
flaps up, creates the box with the biggest volume?

Let's see how we can put a little life into this problem so students can develop a
feel for the dynamics of the problem.

A _numeric_approach aided by a hands-on start:

Take your 9" by 12" piece of construction paper and cut out equal sized
squares of a size given to you by your instructor from each corner of your paper.
Fold up the sides and tape them tegether to form an open-topped box. Record the
length, width, height and volume of your box in the table below and fill in the table
with the values shared by your classmates:

cut size length width height volume

Which cut size appears to create the box with the largest volume?

A graphing approgch:
On your TI-84, enter the values of the table into L1 (cut size), L2 (length),
L3 (width), L4 (height), and .5 (volume). Create a scatter plot of .1 versus L2,




Now find an equation that relates the cut size (%) and the volume, and enter it into
your calculator as Y4. Tt should pass threugh the points of your scatter plot:

F 3

¥y

Equation: __ Yolume =

Use the built in ability for the TI-84 to find maximum values {in the CALCULATE
menu > 2" - TRACE) to find the maximum value of our volume equation. How does
the result compare to your answer that you found earlier?

An analytical approach (here's the calculus):
Write the product equation from above as a function of the first #,

VN =

Find the derivative of the product function (you may want to expand the Volume
function firstl):

V' (x) =

Find the value of x that makes V() = O (you will need the quadratic formulat):

X=

You should have two answers, Why would one of these values not make sense?

Verify that your remaining answer is a maximum by using either the first or second
derivative test:
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unit that buil
las and n:xpf ! By
Fat aTE9f fHe unit, students deseribe regu_ ar:pat,

Biild ,'g their awn formulas (segfigi1)
-3 xt of! ’tha"‘ﬁaH under construcits “ledd
naturally m smnfeﬂts 'ploratmn of the relaﬁunahm
1e bearn and the actua‘l o

are used tp explate this reiauanqlnp
The creation of a chart {fig. 4) leads to defini
a next-current formula. Nexfeurvend i3 a tern
coined by students to describe 3 recursive formula
in which the next tertn is based on the ctevent term,
When discussing the relationship of rods to beams,
students might say, for example, “When the length
goes up by 1, the number of beams goes up by 4.7
A nexteurrent formula—the recursive descrip- Fiz. 3 A sample problem from an elghih-grade-algehra unit,
tion—is not very useful to calculate the number of Nte r=0,1,2,3,4,5..-.1
rods for very long beams, This shortcoming leads
naturally to the need for a divect formula. The pic-

ture of the beam is helpful for the creation of direct
formulas. From observations in the classroom dur-

e e ing the field test of the unit, we learned that ditfer-
problen from ent students came up with different formulas.
“Expressions One group of siudents found the formula

L+ 3+ L -1 They explained, "For length £, we
have L triangles, which have L » 3 rods, and then
we need another (L — 1) rods for the top of the
bearr.” (See fig. 3.}

Ancther student showed how she had found
the nutnber of rods for a heam with length §: “8
rods on the bottom, 7 on the top, and 8 % 2 in be-
tween,” When asked by the teacher to generalize
this particular calculation, she wrote L+ L% 2 +
L-1(fig. 6).

Vet another student came up with Lx 2 2. It is
not easy to understand the underlying reasoning of
this student. He might have counted the length
imes two horizontal rods and twe diagonal rods. In
any case, he checked the formula against the chart
{fig. 4) and discovered that he had to subtract one
rod to get a formula that resalts in the number of
rods as listed in the chart. He then rewrote the for-
mulaas Lx8x2-1.

The structure of the students’ formulas reflects
the lind of structure the students see in the visual

and Formplas" :_
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A student's
salution to an
assessment
problem
I""Bullding
Farmulas™]

/

Flg. 10

& student’s
solution to an
assessment
prablem
[“Building
Formulas™}

number 5 ook like? most students try to make a
drawing.

Becanse a pile of sixteen o twenty-four tiles is
hard to draw clearly, most students did not simply
draw the fifth group. Many wrote the number of
tileg in the drawing or described how the drawing
was made. The fact that the piles of tiles are hard to
draw forces the students to go beyond a drawing
and to look for regularity in the numbers,

In figure 9, the student made a correct drawing
of the fifth group, but to check this work, the
teacher has to count all the tiles. Because the stu-
dent has supplied only a drawing, it is hard to get
insight into his reasening.

In figare 10, the student crossed out the draw-
ing and gave the numbers of tiles in each pile as
well ag a description based on the number of tiles in
the fourth group. This recursive description illus-
trates how the student found the numbers for the
fifth group.

Other students struggled with a drawing of the
fitth group. The selution in figure 11 shows a cre-
ative way to draw piles that are one behind the
other. For clarity, this student also wrote the num-
kers of tiles on each pile.

Some students realized that a drawing is not nec-
egsary and confined themseives to a description of
the piles in the fifth group. They used different
ways lo do so. The following two examples show
how students used the colors of the tiles:

There woedd be 2 striped tiles at the hottam, then 16 spot-
ted Hics. then there would be 24 plain tites, Total tles in
#7% =42 filen,

I would have 2 more gray than #4, and red would be 4
more than #4, and strips would e the same,

234 WMATHEMATICS TEACHING TR THE MIDDLE &CIGOL

Fig. 11 A student™s scluflen to an assessment problam
{(“Bullding Fermulas"}

The first example iz a direct description, and the
gecond is a recursive description of the tiles in
group 5.

(tther students used the position of the piles:

Jewoubd be 2 in the frant, 15 in the middle, and 24 in the back.

The last example shows how a student used the
colors of the piles in a self defined sypmbed language:

Group 5 would have 2 RYs, 16 (5] s. 24 I:] .

No table was supplied in the problem, nor were
the students asked to make one. This omission was
purposeful to keep the problem open and to avoid
directing the students to use a prescribed shrategy.
Tables were used in the unit, and a few students
came up with a table {fig. 12) or a tablelike nota-
ton. This table contains no row for group 5 The
table 1= just a translation of the information given in
the drawing. After maling a table, this student no
longer needs the “unclear” drawings; he can nmy
treason from the numbers in the table to answer all
three questions. 41l students but ane captured the
regularity in the piles of tiles and were able to ai-
swer question 1 correctly.

Chuestions 2 and 3 in the assessment problem in
figure 8 ask for formulas. Ahout half the students
gave a recursive, or pextourrent, rule fo answar
these guestions, The predominance of this type of
rule might have been caused by the order of the
questions. [n question 1, it is quite natural to find the
mutrber of tiles in the fth group by actually count-
ing the number of tiles that are added from one




