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There are three main components I believe in when I commit to teaching a class. I believe in making both

the computational and the theoretical side of mathematics dynamic, engaging, and applicable to our daily

lives in the way that mathematics has made and continues to significantly impact and deeply imprint my

appreciation for life. I also believe in tailoring course material to the needs of the students, their background,

and their interests, rather than confining the course material to a book. Finally, I believe in fostering an

environment that permits students to think in a variety of ways, helping students to become critical and

creative thinkers as they will ultimately merge mathematics into other aspects of their lives.

Teaching both the computational and theoretical sides of mathematics have their benefits and challenges.

I do not believe that one style of learning is superior to the other, but instead, I believe in integrating a

variety of techniques to bring originality into the classroom and to reach out to the diverse group of students

in my class. Some students may be more algebraic or analytic, while others may be more graphical and

geometric. I like to prepare in advance and use various tools to present a variety of perspectives when

introducing class material to my students. For example, I ran a Calculus 3 discussion section where I helped

the instructor put the theory into practice by helping students to parametrize and compute a normal vector

to 3-dimensional surfaces. One of the worksheet problems required students to find a normal vector to a

Möbius strip. In order to convey that a Möbius strip has only one side, I used colored poster boards and

cut out a large strip of paper and an arrow (big enough to be seen by a class of size 37) and demonstrated

by placing an arrow on one side of the paper– with its initial position pointing away from the “center” of

the taped strip– and then sliding it around the strip once, it is visually and physically evident that the

arrow ends up pointing towards the center of the Möbius strip. After answering any questions, I then asked

students to investigate the problem using calculus techniques.

Another example consists of a Calculus 1 lecture in my Calculus & Mathematica class where I was

lecturing on predator-prey problems. It is perfectly plausible to explain the scenario in words, but on that

day, as students were coming to class, I played a youtube video depicting the behavior between a dog and

a sheep. Predator-prey problems are the building blocks to describe the evolution of systems in continuous

time and they also serve as an introduction to differential equations. Nonlinear systems naturally occur in

nature whenever parts of a system cooperate, interfere, or compete, but they are in general very difficult to

solve. This can turn students away in their engineering, economics, mathematics and sciences careers at an

early stage. Thus, I use technology in my classroom as a way to ease the topic of dynamical systems as I

reinforce class discussions with visual representations. Hence the above are two examples of how I integrated
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physical models or technology in a classroom to make learning enjoyable and to liven up ordinary lectures

and discussions.

Secondly, I tailor to the needs of my students by observing them when I lecture or when they collaborate

on a worksheet in groups of 2 or 3. A strategy I use is to apply the mathematics in the setting of physics,

economics, or business, or help them integrate current material from courses from previous semesters. For

example, a Calculus 3 student was slightly confused on signed density problems over symmetric bounded

regions versus double integral problems to obtain the surface area. If the surface of integration is symmetric,

he wanted to cut the domain of integration by half and then double the resulting integral. That is, he thought

computing the integral
∫ 1

0

∫ x

−x
(x − y)dy dx is equivalent to solving 2

∫ 1

0

∫ x

0
(x − y)dy dx. After listening to

his thoughts, I wrote down two integrals from Calculus 1:
∫ 1

−1
xdx and

∫ 1

−1
dx and demonstrated that the

first integral is not equal to 2
∫ 1

0
xdx, while the second integral is equal to 2

∫ 1

0
dx by sketching the functions

in the integral on the xy-plane and then explaining the notion of signed area. He was soon able to make

the connection and then was able to quickly answer his own question. Since my research interests lie in

connecting algebra and analysis back to geometry, I look for opportunities to bring together and present

easier algebraic, analytic, and geometric perspectives before tackling them with technical analysis.

Lastly, I create an environment where students are encouraged to make mistakes, suggest ideas, and think

deeper by learning to freely ask questions. That is, at the beginning of the semester, I verbally explain

each student’s responsibility to respect others, privilege to learn, and obligation to adhere to the university’s

policies and the student code. Next, when I work out solutions, I do not write lines of details on the board

whilst ignoring the students behind me, but instead, I summarize the problem on the board and ask the

class for strategies and suggestions to the mathematics problem. Normally at the beginning of the semester,

many students either need refreshers or may be somewhat timid to answer questions in class, but usually

after a few weeks into the semester, more students are comfortable answering questions or brainstorming

ideas. There are times when everyone in the room doesn’t know how to solve a problem. In such an event, I

write one line on the board, such as a formula or an integral, or I draw an object in 2 or 3-space, explaining

how one can visualize the problem in such a way. I then go through each step to solve a problem, pausing

regularly and involving students. When a student makes a mistake or suggests ideas that are incorrect, I

find those moments just as much of a learning opportunity, not only for the students, but for myself as well.

In summary, sharing what I love and having been given opportunities to articulate mathematics and

engage with others in creative ways through teaching are rewards themselves. Although these are the beliefs

that I practice in a classroom, there are many more aspects of teaching that I have yet to acquire from my

colleagues and from my students. Just as learning is a devoted process, becoming a good teacher is lifelong

journey.
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