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1 |  Teaching Philosophy Statement 

You would be met with a nasally laugh if you told me at the age of fifteen that I would one day pursue a 

career in mathematics. For years I viewed the subject as intimidating, dry, and unmotivated. I struggled to 

develop intuition for abstract concepts, and often found myself asking every math instructor’s favourite 

question: “When am I ever going to use this?” My attitude began to change toward the end of high school; 

passionate, dedicated teachers helped me to build interest and intuition through engagement and motivation. 

They challenged me to appreciate not only the usefulness of mathematics, but also its intrinsic beauty.  

Today, as an educator and mathematician myself, I know that the difficulties I experienced as a student are 

far from unique. It is therefore my responsibility to engage my learners by motivating abstract concepts, 

and providing the means to apply these concepts within their own disciplines. I accomplish these goals by 

connecting new information to students’ existing knowledge, developing intuition and understanding 

through the use of active learning, and creating a learning environment that encourages intellectual risk-

taking and mathematical experimentation. 

Students develop a deeper understanding of core concepts when new ideas build upon their existing 

knowledge. Therefore, I structure my teaching to establish connections within the course material. I begin 

each class with a brief review of the previous lesson, and end with a question or observation that motivates 

concepts to come. Furthermore, I use creative assignment problems to link related content. For instance, I 

introduced matrix inverses in my linear algebra course by building on students’ prior understanding of 

systems of linear equations. I challenged my students to use a single augmented matrix to express each of 

the standard basis vectors in R3 as a linear combinations of three given vectors. Unbeknownst to them, their 

calculations were in fact determining an inverse matrix. When discussing inverses much later in the course, 

my students excitedly realized that they had worked with similar ideas in the past. Since adopting this 

strategy, I notice that students ask more meaningful questions and exhibit stronger intuition overall.  

Students learn best when they actively engage in the learning process. For this reason, I structure my lessons 

around learning activities that encourage participation and collaboration. I use interactive class discussions 

to develop new concepts and foster critical thinking in my learners. Prompts like “Where have we seen this 

before?” or “What could go wrong this case?” help to direct these discussions toward our desired learning 

objectives. In addition, I provide students with opportunities to apply their understanding through 

collaborative problem solving activities. I use game-based platforms such as Kahoot!—an educational trivia 

app for smartphones—to offer a method of participation that is comfortable for more introverted learners. 

Students have stated in mid-term surveys and course evaluations that this hands-on approach to learning 

helps to hold their attention and reinforce their understanding. 

I believe that students learn mathematics by doing mathematics. Furthermore, I know that students are more 

willing to apply new techniques and non-standard arguments on low-stakes assessments such as 

assignments or quizzes, than on more sizable evaluations such as exams. Therefore, I structure my courses 

around frequent, low-weight assessments to encourage experimentation with creative approaches to 

problem solving. This structure fosters a learning environment where students are willing to take risks and 

learn from their mistakes. In addition, it enables me to closely monitor my students’ progress and offer 

guidance throughout the term. The feedback my students receive from these low-risk assessments helps to 

raise awareness for alternative solutions and dangerous pitfalls. Consequently, they are less likely to make 

common mistakes on midterm and final exams.  

As a student, I discovered beauty in mathematics through the dedication and enthusiasm of my teachers. 

Seeing my students develop this same joy in learning is my greatest reward as an educator. 
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2 |  Teaching Experience 
 

2.1.  Courses Taught 

Math 106 – Applied Linear Algebra (University of Waterloo) 

I have coordinated and taught Math 106, a first course in linear algebra for students outside of the 

Mathematics, Science, and Engineering faculties. My students were primarily first year undergraduates in 

Economics or Geomatics. The course covered the basics of vector geometry, systems of linear equations, 

linear transformations, determinants, eigenvalues and eigenvectors, and applications. The course outline is 

included in Appendix A. 

Each week the students attended three 50-minute lectures, as well as a 50-minute tutorial led by the graduate 

teaching assistant for the course. The tutorials provided opportunities for students to collaborate with their 

peers to solve problems relating to the lecture content. Each tutorial concluded with a 1-question quiz 

designed to assess the students’ individual understanding of this material. In addition to the tutorials, 

students were provided with weekly assignments to solidify their understanding of the deeper ideas from 

class. Our Friday classes concluded with a 10-minute online Kahoot! game as a review of the week’s 

material. Sample Kahoot! questions are included in Appendix E. 

As the instructor and coordinator of the course, I designed and delivered lectures; structured tutorials; 

created weekly assignments, quizzes, and Kahoot! games; and prepared two midterms and a final exam. A 

sample midterm exam is provided in Appendix B. Beyond developing assessments and lecture materials, 

I provided additional assistance to my students by email and in weekly office hours. I also coordinated two 

teaching assistants throughout the term. 

Date: Fall 2018 

Audience: 67 undergraduate students 

 

Math 124 – Calculus and Vector Algebra for Kinesiology (University of Waterloo) 

In the fall of 2017 I taught Math 124, an introductory calculus and vectors course required for 

undergraduates in the Faculty of Applied Health Studies. The first half of the course was devoted to an 

extensive review of high school pre-calculus and a treatment of the basic concepts from differential 

calculus: limits, continuity, and derivatives and their applications. The second half of the course provided 

students with an introduction to integral calculus and the fundamentals of vector geometry in 2 and 3 

dimensions.  

Each week the students attended three 50-minutes lectures, as well as a 50-minute tutorial led by the course 

teaching assistants. In the tutorial, students completed a short assignment designed to reinforce their 

knowledge of the previous week’s material.  

The course was coordinated by another instructor in the Faculty of Mathematics. As the instructor in charge 

of my section, I prepared and delivered lectures, provided assistance to my students in office hours and over 

email, and oversaw the responsibilities of two graduate teaching assistants. I also created problems for the 

midterm and final exam, and assisted in reviewing and revising these assessments. 

Date: Fall 2017 

Audience: 220 second year undergraduates in Kinesiology 
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Math 138 – Calculus II for Honours Mathematics (University of Waterloo) 

For a period of 5 non-consecutive weeks I taught as an interim instructor for Math 138, a second course in 

calculus offered to students in mathematics and computer science at the University of Waterloo.  

In the first two weeks of this appointment, I designed and delivered seven 50-minute lectures on sequences 

and series for two sections of the course. During this time I also held weekly office hours and assisted in 

invigilating the course’s midterm exam. In the final three weeks, I created and delivered six lectures on 

Taylor series and developed review material for the final exam. I oversaw the responsibilities of four 

graduate teaching assistants, provided students with additional help in office hours, and invigilated the 

course’s final exam. 

Date: Fall 2016 (5 weeks)  

Audience: 100 undergraduate students in mathematics 

 

2.2.  Teaching Assistantships 

University of Waterloo 

As a graduate student at the University of Waterloo, I am given the opportunity to work as a teaching 

assistant for courses offered by the Faculty of Mathematics and the Department of Pure Mathematics.  

The majority of my teaching assistantships have involved courses offered at the first-year level: Advanced 

Calculus II, Calculus I for the Sciences; Honours Calculus II; Linear Algebra for Engineering; and Algebra 

for Honours Mathematics. Within these roles I have graded midterm and final exams, coordinated teams of 

undergraduate grades, held office hours in the faculty’s drop-in tutorial center, and led tutorials for 

audiences of between 40 and 150 students.  

I have work as a teaching assistant for 4 upper-year courses in the Department of Pure Mathematics: 

Euclidean Geometry; Complex Analysis; Measure and Integration; and Lebesgue Measure and Fourier 

Analysis. For each course, I assisted in grading assignments, midterms, and final exams. The course in 

Euclidean geometry also featured an interactive tutorial that I helped to organize and facilitate each week. 

I have also worked as a teaching assistant for an online course in calculus I offered through the University 

of Waterloo’s Master of Mathematics for Teachers (MMT) program. This is a professional program 

designed to provide high school math teachers with a deeper understanding of the mathematics underlying 

their curricula. As a teaching assistant for this course, I graded assignments, managed discussion boards, 

and offered extensive written feedback to the participants.  

University of Windsor  

I worked as teaching assistant for a period of two years while completing my undergraduate degree at the 

University of Windsor. I began this role as a grader and grading coordinator for an introductory course in 

differential calculus. My success resulted in opportunities to lead weekly tutorials for upper-year courses 

in real analysis, complex analysis, and Fourier analysis. These tutorials were attended by 20-50 students. I 

created problem sets for each tutorial, and provided additional assistance in the drop-in tutorial center.  
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2.3.  Math Circles 

I have developed three mini-courses for the University of Waterloo’s Math Circles program, a free weekly 

enrichment activity for students in grades 6-12, organized by the Centre for Education in Mathematics and 

Computing (CEMC). For each course, I designed and delivered 2-3 workshops to an audience of 60-70 

students in grades 9/10. Each workshop consisted of a 1 hour lecture, interspersed with 1 hour of group 

problem solving. The lectures were recorded by the CEMC, and are freely available on their Math Circles 

website. The lecture notes, problem sets, and solutions sets that I developed are also freely available. 

My first course was offered in the winter of 2017, and covered selected topics from Graph Theory. The 

second course I designed was offered in the winter of 2018, and featured two 2-hour workshops on linear 

Diophantine equations. Most recently, I designed two workshops on sequences and series, which I presented 

in the winter of 2019. 

2.4.  Teaching Techniques for Mathematicians 

Together with members of the University of Waterloo’s Faculty of Mathematics, I developed a 12-week 

instructional seminar on university teaching aimed at new graduate student instructor. The first iteration of 

the seminar occurred weekly in the winter of 2018 and included roughly 15 participants. By popular 

demand, a second iteration is currently being offered and now includes over 25 participants. 

Our workshops address various topics in undergraduate mathematics education, including lesson design, 

assessment methods, active learning strategies, and course administration. Participants also completed three 

microteaching sessions, as well as a guest lecture for a course similar to one they may teach in the near 

future. As an organizer, I have the opportunity to observe these lectures and provide detailed verbal and 

written feedback to the participants.  

2.5. Faculty of Mathematics Teaching Seminar 
 

In June of 2018, I presented at a teaching seminar organized by members of the University of Waterloo’s 

Faculty of Mathematics. The seminar met bi-weekly and featured various topics related to teaching 

mathematics at the undergraduate level. Each meeting consisted of a 30-minute presentation followed by a 

20-minute discussion. I spoke on active learning and flipped classrooms in introductory math, a topic that 

I researched as part of the CUT program at the University of Waterloo’s Centre for Teaching Excellence 

(see section 5.2). 

 

3 |  Teaching Strategies 
 

3.1.  In the Classroom  

As an instructor, it is my goal to provide an engaging and thorough treatment of course content, while 

ensuring that my students leave each and every lesson with the knowledge and confidence to apply the 

subject matter on their own. Therefore, I use a variety of teaching methods to actively direct my students 

toward a set of well-defined learning objectives. 
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In order to connect the material from each lesson with my students’ prior knowledge, I begin every lecture 

with a 5-minute review of content from the preceding class. This quick recollection process helps to fit each 

lesson within the course as a whole. I direct the class by providing my students with 2-3 concrete learning 

objectives that will be met by the end of the lesson. The learning objectives remain visible during the entire 

class period, and are marked with a check as they are completed. This strategy allows students to keep track 

of what has been covered, what is currently being discussed, and what is yet to be addressed. 

Students learn best when they actively engage in the learning process. For this reason, I limit my expositions 

of new content to 15-20 minute mini-lessons separated by opportunities for active learning. During the 

mini-lessons, I lead my learners to new ideas or applications through a directed dialogue. Using prompts 

like “Does this look expression familiar?” or “What theorem can help us here?” encourages participation 

and helps to create a sense of independent discovery in my learners. In the learning activity that follows, 

students work either individually or in small groups to solve related problems. I tour the room to connect 

with my students one-on-one, and offer guidance to groups in need. I conclude the activity by summarizing 

the solution with the class. 

Whenever possible, I solidify new information through simply demonstrations or real world applications. 

One of my favourite examples of this approach was used when I taught center of mass as an application of 

integration in first-year calculus. The students and I first found the center of mass for the region enclosed 

by the functions y=x2 and y=x1/2. I then revealed a cardboard cut-out of this region, and balanced it on the 

tip of a pen positioned at the computed point. As a second example, I used interactive graphing software 

when teaching linear algebra to provide a visualization of various linear transformations in 2- and 3-

dimensions. This fun, hands-on interface helped my students to develop a better geometric understanding 

of matrices and linear maps. This software was also used in describing geometric interpretations for other 

notions throughout the course, including eigenvalues, eigenvectors, and determinants. 

3.2.  Assessment Methods 

When designing my courses, I incorporate a variety of assessment methods to promote mathematical 

thinking, connect various ideas throughout course, and evaluate students’ abilities at multiple levels of 

cognitive complexity. 

I include formative comprehension checks to assess my students’ knowledge and understanding of core 

concepts. For instance, I end my tutorials with a 10-minute quiz to ensure that my students have a good 

working knowledge of the relevant definitions and examples. While the quizzes do contribute to a small 

percentage of the final grades, they are primarily used as a means for me to monitor my students’ progress 

and offer regular feedback. In a similar vein, I conclude my final lesson of each week with a game of 

Kahoot! so that I may gauge my students’ understanding of the week’s material. 

Building mathematical intuition requires both practice and time. For this reason, I implement weekly or bi-

weekly assignments that provide an opportunity for my students to attempt complex problems and train 

their mathematical reasoning skills. I include questions that require students to apply mathematical theory, 

synthesize ideas, and evaluate the validity of conjectures and sample arguments. As a result, I am able to 

facilitate higher levels of learning through my assignments. 

I believe that when carefully designed, assignments can be valuable teaching aids as well as platforms for 

evaluation. Specifically, I have found that by building on existing ideas through suggestive assignment 

problems, these assessments can help to connect ideas within the course and provide insight into future 

material. For example, when assigning problems in first-year linear algebra that apply students’ knowledge 



6 
 

of systems of linear equations, I instructed my learners to express each of the standard basis vectors in R3 

as a linear combination of three given vectors. To reduce the computations, I advised the students to work 

with a single augmented matrix containing all three standard basis vectors on the right-hand side. 

Unbeknownst to them, their calculations were in fact determining an inverse matrix! When this notion was 

introduced much later in the course, the students excitedly realized that they have worked with similar ideas 

in the past. This “Aha!” moment adds familiarity to an otherwise unfamiliar topic, and fosters a deeper 

understanding of the material overall. 

 

4 |  Evaluation of Teaching 
 

4.1.  Evaluation from Students 

The following tables provide a summaries of my instructor evaluations from the University of Waterloo. 

Each category is rated on a scale of 1 to 5, with 1 being the worst and 5 the best. A score in red indicates 

the lowest of the category, while a score in blue indicates the highest. 

Semester Fall 2017 Fall 2018 

Course 

Math 124 

Calculus and Vector Algebra 

for Kinesiology 

 

Math 106 

Applied Linear Algebra I 

(Coordinator) 
 

Student Enrolled 220 67 

Percent Responding 62.7% 74.6% 

Tompa Score 4.6 4.8 

Organization 4.78 4.90 

Explanations 4.78 4.82 

Ability to Answer Questions 4.73 4.88 

Visual Presentation 4.68 4.84 

Oral Presentation 4.82 4.90 

Availability 4.77 4.86 

Effectiveness 4.77 4.88 

 

Overall, my style of instruction appears to have been quite effective for these audiences. My students 

deviated significantly in their prior exposure to course content, so I always attempted to find a balance 

between elementary, down-to-earth explanations for my less experienced learners, while still offering my 



7 
 

more advanced learners a fresh perspective on familiar topics. Thus, I was particularly pleased to see my 

high scores in the Explanation, Visual Presentation, and Oral Presentation categories.  

My learners strongly favoured my passion for mathematics and enthusiasm in the classroom. Many students 

indicated that these aspects of my teaching helped to promote interest in the subject matter and hold their 

attention. As one student explained, “He was able to remain enthusiastic during lectures which allowed me 

to remain attentive even through tough concepts.” 

Another aspect of my teaching that students found especially effective was my interactive, problem-based 

style of instruction. By allocating time for student input and in-class problem solving, I was able to build 

rapport with my learners, and correct misconceptions immediately as they arose. One student commented 

on this approach by saying that  

“[Zack] gave us plenty of in-class practice time, in which he walked around providing help or talked 

to the students to connect with them. He is also very approachable and took the time to develop that 

comfortability with his students.”  

In order to more effectively provide this level of engagement with large audiences, I have integrated 

technology-based games such as Kahoot! into my classroom routine. My students have expressed a strong 

preference for this method of instruction, and I look forward to implementing it in future courses. 

Finally, it is interesting to note that my scores in all categories increased between my two courses. In part, 

this is likely due to the fact that my learners in Math 106 were primarily from math focused disciplines such 

as economics and geomatics, while the students in Math 124 were from Kinesiology. I do believe, however, 

that this increase also reflects my growth as an instructor and the refinement of my teaching practices 

following Math 124. 

Additional Selected Responses: 

 “As a visual learner, I appreciate that Zack took the time to write everything out neatly using 

different colours and used diagrams. He even brought in props to demonstrate certain concepts.” 

 

 “He was very respectful and courteous. He even encouraged the class to ask questions. . . . He 

created a very positive and comfortable environment that made students feel safe participating.” 

 

 “It is obvious that his best interest is for the students and always wants to see them succeed.” 

 

 “I have always hated math growing up and I dreaded the thought of taking this course. However, 

after taking this course I may have changed my perspective. . . . Zack made this course fun and his 

passion for the subject really showed.” 

 

 “Not many professors continue to structure and organize the course to benefit the learning of their 

students. This instructor did an amazing job of being organized and coherent throughout.” 

 

 “Every lecture started with a recalling of what we went over in the last class making lectures flow 

 from one day to another.” 
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4.2.  Evaluation from Faculty 

Instructor Evaluations 

Through the Certificate of University Teaching program at the University of Waterloo’s Centre for 

Teaching Excellence (see section 5.2), I received two teaching observation reports from members of the 

Faculty of Mathematics. The first observation was conducted by Dr. Brian Forrest of the Department of 

Pure Mathematics, and his complete report is included in Appendix D. The second observation was 

conducted by Mr. Ian VanderBurgh, Director of the Center for Education in Mathematics and Computing 

(CEMC). 

Both observers remarked that I presented the content very clearly and at an appropriate pace for my 

audience. They found that my decisions to move around the room and allocate time for my students to solve 

problems collaboratively were effective in maintaining student engagement.  

One area of improvement identified by Dr. Forrest concerned my lecture preparation routine. Prior to his 

observation, my preparation included practicing each lecture twice before delivering it in my classroom. 

While this approach makes for a very polished exposition of the content, Dr. Forrest commented that it is 

very time consuming, and may lead add too much rigidity to the lesson. Following Dr. Forrest’s 

recommendations, I have successfully reduced my per-lecture preparation time by practicing only the 

technical aspects of each lesson. As a result, I am now better able to adjust the pace and direction of my 

lessons when interesting questions or suggestions are raised by my students. 

 

Teaching Assistant Evaluations 

Since 2018, graduate teaching assistants in the Department of Pure Mathematics at the University of 

Waterloo have received written performance assessments from their course coordinators. My evaluations 

are summarized below. 

Each category is assigned a rating of Excellent, Very Good, Good, Satisfactory, or Unsatisfactory. 

Semester Winter 2018 Spring 2018 

Course 

 

PMath 352 

Complex Analysis 
 

PMath 320 

Euclidean Geometry 

Overall Excellent Excellent 

Quality of Work Excellent Excellent 

Timeliness Excellent Excellent 

Communication Excellent Excellent 

 

The Euclidean Geometry course described above was developed and taught by Dr. Benoit Charbonneau of 

the Department of Pure Mathematics, and was offered for the first time in the summer of 2018. Based on 

my reputation as a reliable and effective teaching assistant, Dr. Charbonneau personally requested that I 

assist with the first iteration of the course. He included the following written feedback on my performance: 
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“Zack, your help in delivering the first instance of PMath 320 was exceptional. You have been a very 

positive asset and an encourager. I know I could seek you for honest and well thought feedback on 

any aspects of the course. You particularly shone in the interactive tutorials in your interactions with 

the students. Thank you for being part of the team.” 

In recognition of my work with Dr. Charbonneau and my overall record of dedication and excellence as a 

teaching assistant, the Department of Pure Mathematics presented me with the 2018 Outstanding Teaching 

Assistant Award. A copy of the award is included in Appendix C. 

 

5 |  Professional Development 
 

5.1.  Fundamentals of University Teaching 

I have successfully completed the Fundamentals of University Teaching (FUT) program through the Center 

for Teaching Excellence (CTE) at the University of Waterloo. As a part of this program, I attended six 

workshops focusing on developing classroom management and delivery skills, creating effective lesson 

plans, identifying and practicing active learning strategies, and increasing one’s ability to give and receive 

effective feedback. Moreover, I participated in three microteaching sessions, each consisting of a short 

interactive lesson followed by peer feedback.  

The FUT program has helped me to improve my teaching skills both inside and outside the classroom. In 

particular, I learned to direct my lessons through the use of explicit learning objectives. Additionally, I 

gained valuable experience in promoting excitement and engagement in my learners through the use of 

active learning strategies. 

5.2.  Certificate in University Teaching 

I have completing the Certificate of University Teaching (CUT) program at the University of Waterloo’s 

CTE. The program consists of three courses, each focusing on a particular aspect of post-secondary 

education. The first course includes four workshops on student learning, interactive teaching, assessment 

methods, and course design. The second features an expository research project on an aspect of teaching 

and learning in higher education, as well as the completion of a teaching dossier. The final course consists 

of two teaching observations by members of the participant’s faculty, or by members of the CTE. My 

observation report by Professor Brian Forrest of the Department of Pure Mathematics is included in 

Appendix D. 

 

6 |  Future Goals 

I am very excited to take part in future teaching opportunities within the field of mathematics. In addition 

to refining my abilities as an instructor for introductory courses in calculus and algebra, I soon hope to gain 

further experience in course coordination and undergraduate curriculum development. Since building 

personal connections with students is among the most rewarding aspects of my service activities, I look 

forward to further developing my skills as an academic advisor and student mentor. 
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Throughout my teaching career, I will continue to experiment with instructional methods that promote 

participation and collaboration in my learners. Specifically, I would like to maximize the impact of laptops 

and smartphones on student learning by exploring a variety of technology based learning education 

platforms. In order to maintain awareness of new and effective teaching techniques, I will continue to 

participate in workshops and conferences devoted to teaching and learning in higher education. 
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A.  Sample Course Outline 
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B.  Sample Midterm Exam 
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C.  Teaching Assistant Award 
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D.  Teaching Observation Report 
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E.  Sample Kahoot! Questions 
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