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[1] Teaching Philosophy

Erica Slate Young
U. S. Military Academy

I have always known I wanted to be a teacher.
As a high school student, I had not yet de-
cided what I wanted to teach, but I did know
I wanted to teach something. In my under-
graduate program, I sought out opportuni-
ties to teach and work with students. I mod-
eled my teaching style after teachers I had
in the past whom I admired. Mostly I ad-
mired the teachers who were well-organized
and gave good notes; the teachers whom, if I
just listened in class and took careful notes, I
would have everything I needed to do well on
tests. This method worked for me, I believed
it would work for my students as well.

Once I began taking formal teacher education
classes, and learning about the Constructivist
philosophy, I started to see that maybe
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everyone did not learn math the same way I
did. I bought into the notion that everyone
constructs their own knowledge, however, I
still saw my role as the teacher as a transmit-
ter of that knowledge. If I was clear enough
and worked through enough examples my stu-
dents would construct their math knowledge
correctly, assimilating everything I said, ex-
actly as I said it. I always tried to be re-
sponsive to student questions in class as well
as understand their individual needs, so I
believed I had a student-centered classroom.
Even though I was focused on the students,
their role in the classroom was still largely
passive.

Over the past few years, I have started ap-
proaching my lessons di¤erently. I know that
each student constructs his or her knowledge
di¤erently based on his or her experiences. As
a mathematics teacher, I am responsible for
creating those experiences for my students in
such a way that the students can make mean-
ingful constructions for themselves. For most
students, this means they need to be actively
engaged with the material rather than pas-
sively waiting for me to impart wisdom to
them. I have come to see that a particular
student�s success in my course has very little
to do with what I say in class, and a lot to
do with what I have them do on their own.

Novice learners (many college freshmen still
fall in this category) need more structure in
their courses. I look at it as being similar to
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how many of us learned to ride a bike when
we were children. We had training wheels un-
til we got used to the mechanics of how a bike
worked �how to pedal, how to steer and how
to stop. We then progressed to trying to ride
without the training wheels, but with some-
one that ran behind us to make sure we did
not fall. Then we progressed to riding on our
own with no safeguards. Some people were
naturals, but most of us fell at least once be-
fore we got the hang of it.

Similarly, I try to structure classroom activi-
ties that sca¤old the student learning appro-
priately. I start with tasks that are closely
linked to prior math knowledge, and then
advance to more complex concepts. For ex-
ample, a common topic in college algebra is
solving a system of equations. With students
working in teams of two, I begin with a sim-
ple example �graphically approximate, using
the Trace key on their calculator, the solution
of the system fy = x; y = �x + 5g and then
solve the system analytically by substitution
(e.g., substitute x for y in the second equa-
tion). (Here the students are riding with
their training wheels on.) Next I ask them
to graphically and analytically solve the sys-
tem fy = 2x + 3; 2y = 3x + 5g and then
determine the equation of a third line that
passes through the intersection of the given
two lines. Thus forming a system of three
equations. (We have taken the wheels o¤, but
I am running along behind, ready to catch
if they fall.) I then ask them to create two
systems of three equations in two unknowns,
one that has a solution and one that does not.
(Now they are riding on their own.) As a con-
clusion, I ask some of the teams to present
their work, including their reasoning, to the
class. Of course not every student is going to
be completely successful, however they will
all have an experience on which to develop
an understanding for solving systems.
I also try to establish a safe environment in

my classroom. Students are free to ask ques-
tions and make mistakes without fear of em-
barrassment. Each day, I try to have several
problems for the students to work through on
their own and I frequently call on students
to work through problems at the board or
discuss their solution strategies. If a student
does not know how to solve the problem, I
have them start with what they know and
then elicit help from the rest of the class on
what they do not know. I try to emphasize
the value in learning from one�s mistakes.

Regarding assessments, I believe in using
multiple measures to evaluate the level of
student learning. Typically, I assign prob-
lem sets for graded homework, give short
quizzes fairly frequently, assign several major
projects and then, of course, give mid-term
exams and a �nal exam.

In the homework problems sets and in the
projects, I try to give the students exposure
to solving more complex and sometimes ill-
de�ned problems. The projects also have
a writing component. The students are as-
signed a problem (usually one that requires
some assumptions be made and involves mul-
tiple mathematical tasks) which they must
solve and then explain their solution in a for-
mal report. I generally use quizzes to assess
how the students do when they have a time
constraint and no outside resources. I �nd
that giving frequent quizzes helps the stu-
dents prepare for mid-term exams by mak-
ing them face what they can do on their own
during a timed event.

When I design an exam, I include some ques-
tions that are very straightforward. These
questions are similar to homework problems
and can assess a student�s understanding of
the basic concepts from the course. I also
include some questions that are designed to
assess more complex reasoning skills. These
questions require the students to apply the
skills and concepts covered in class to answer
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unfamiliar problems. I have found that de-
signing exams this way helps me assess which
students truly have a good understanding of
the material versus the ones who have just
learned the basic skills.

After each mid-term exam, I also require my
students to do test corrections on any prob-
lems they missed. This is not for points back
on the test, but just as an additional home-
work assignment. However, I do not have
them simply do the corrections. I also insist
that they include for each problem a short
paragraph re�ecting on why they did not re-
ceive full credit. I �nd that this helps my stu-
dents become more re�ective on their work in
general. They are also less likely to make the
same mistake again.

[2] Beginning Class Activities

These two "Beginning Class Activities," are
designed to be done by two-person teams.
Conclude the activity with two or three teams
presenting their work to the class and ex-
plaining their reasoning.

a. Determine two linear equations whose
graphs intersect at the point (3, 4) with
one line having slope three and the other
line having slope negative two.

b. Determine two parallel lines, one pass-
ing through the point (2, 1) and the
other passing through the point (-3, 3).

[3] Query: Debt

According to the U.S. Census Bureau the cur-
rent population of the U.S. is 303,162,770
and rising at the rate of 2,425,850 per
year. The U.S. national debt is currently
$9,000,000,000,000 and rising at the rate of
$500,000,000,000 per year.

a. What is the current per capita (per
person) national debt?

b. Is the per capita national debt rising
or falling? At what rate?

[4] Asymptotes

For each of the following, state if the function
has a vertical asymptote only, a horizontal
asymptote only, both a vertical and a hori-
zontal or no asymptote. If the function has
one or more asymptotes, give an example and
state the asymptote(s). If the function has no
asymptote, explain why it does not have an
asymptote.

a. An exponential function.
b. A logarithmic function.
c. A power function with a positive
exponent.

d. A power function with a negative
exponent.

[5] Query: Oil-Gasoline Prices

Although both oil and gasoline prices �uc-
tuate, their prices are linked and the price
trends are increasing. Assume that 50% of
the price of gasoline is the cost of the oil
used in the re�ning process for the gaso-
line. Assume also that the price of gasoline
is $3.20 per gallon. If the price of oil declines
10%, how much should the price of gasoline
decline?

[6] Pizza

The proprietor of Central Pizza in York, PA
estimates that a 16 inch pepperoni pizza that
sells for $8 contains 4 ounces of pepperoni, 7
ounces of sauce, 13 ounces of cheese, and 20
ounces of crust.
a. Display this information using a pie
chart. showing the weight percentage
of each ingredient.

b. What would be a reasonable price to
pay for a single slice whose surface
area measured 25 square inches?
Explain your reasoning.
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[7] Challenger Explosion

Twelve years ago this month the space shut-
tle, Challenger, experienced a catastrophic
explosion shortly after launch killing all the
astronauts on board. The resulting investiga-
tion headed by William Rogers, a past Sec-
retary of State, concluded that the failure of
an 0-ring was the cause of the accident.

The space shuttle system consists of the or-
biter, the external liquid fuel tank, and two
solid rocket boosters, all joined together at
launch time. The solid rocket boosters re-
sponsible for giving the initial thrust nec-
essary to launch the space shuttle into or-
bit are approximately 150 feet in length and
12 feet in diameter. They are manufactured
and shipped in sections and assembled at the
launch sight. 0-rings, primary and secondary,
are used to seal the joints between the sec-
tions. The day before the fateful launch, con-
cerns were raised about the e¤ectiveness of
the 0-rings in cold weather. The concern was
whether or not the cold weather would make
the 0-rings too sti¤to seal properly. The tem-
perature forecast for launch time was 31�F.
The lowest temperature of any of the 24 pre-
vious launches had been 53�F. The decision
to launch may have been the result of an in-
correct analysis of the following data.

The following data on 0-ring performance
comes from the inspection of the jettisoned
solid fuel rockets that were recovered from the
ocean on 23 of the previous 24 launches.

Launch
Temperature (�F)

Number of Primary
0-rings Damaged

53 2
57 1
58 1
63 1
70 1
70 1
75 2

There was no indication of damage to 0-rings
on the remaining 16 launches. The tempera-
tures (�F) for these launches were: 66, 67, 67,
67, 68, 69, 70, 70, 72, 73, 75, 76, 76, 78, 79,
and 81.

Form a scatter plot of this data and then,
based on quadratic and exponential models,
predict the 0-ring damage for launch at 31�F.
Interpret your result with the understanding
that neither of your models provide a very
good �t and thus a much more sophisticated
statistical analysis is required.

[8] Notices

1. For those attending the Joint Mathe-
matics Meetings, January 6 - 9, 2008,
in San Diego, CA, special attention
is called to the NSF Poster Session
on Monday afternoon, the session on
�Sharing Residues from College Alge-
bra Workshops� on Monday evening,
and the NAM Panel session on Wednes-
day morning.

2. Past issues of the Vision - Potential
Newsletter are available on our website:
www//ContemporaryCollegeAlgebra.org

3. Deadline for contributions to the Feb-
ruary Newsletter is February 1, 2008.
Opinion articles, suggestions for writing
assignments, small group in-class activ-
ities, small group out-of-class projects,
Queries, announcements, etc. are wel-
comed.

4. To subscribe to this Newsletter, write
to Don Small, Department of Mathe-
matics, U.S. Military Academy, West
Point, NY 10996 or contact him via e-
mail at don-small@usma.edu
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