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CHAPTER 1

Preface

1. Purpose of the Course Pack

This version of the Course Pack is based on the Graduate Student Teacher Training Seminar (GSTTS)
that was run during the fall semester of 2013. Its purpose is to facilitate running the GSTTS in the future
by providing ideas, materials, and advice. By no means is it meant to be a finished product and current and
future GSTTS coordinators should feel free to reorganize, rework, scrap and introduce sessions.

2. Format

• Abstract
– Abstract for Seminar Leaders This is where we describe what we see as the purpose of the

individual sessions and talk about what we think are the most important details to try to draw
out of discussion with the participants.

– Preview for Students This will be posted on the MCTP website so that participants and other
TAs can see what’s coming up. We welcomed all interested TAs to come to the seminar, so
this preview gives them a chance to chose to come for topics that particularly interest them.

– Pre-Assignment Sometimes it is important for participants to have prepared something for the
upcoming session. These pre-assignments are listed here. This will be posted on the website
at the same time as the Preview.

– Homework It’s homework. You know what it’s for. This will be posted on the website after
each seminar.

• Seminar Outline
– Schedule Our schedule, includes amount of time to spend on each topic (ideally) and details

about whether to address that topic in the large group or with students in small groups.
– Post-Seminar Notes What we thought about how that particular seminar went. What went

well, what didn’t and what advice we had for future coordinators. Be sure to read these
sections as you are preparing for your own seminars.

• Summary What really happened as we didn’t always stick to the schedule. Sometimes that was a
good thing. Other times, not so much.
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CHAPTER 2

Inservice

1. Abstract

1.1. Abstract for Seminar Leaders. There are things every TA should know before the first day of
class including who the important people are in the department and when/why they should go talk to each
one. Invite these people - Deborah, Ana, Jurg, Monika, Alex, Dann, and Bobby - to the inservice so our new
TAs will know who they are. Since some of the new TAs will be teaching for the first time this semester,
we want to give them a chance to teach a ”lesson” and get feedback on their presentation style and board
work. There is a TA handbook that should be BRIEFLY introduced. This is also a time to talk about any
concerns people have about the upcoming semester.

1.2. Preview for Students. You’re a Teaching Assistant. Now what? Meet some of the people in the
department you’ll need to know as you fulfill your TA duties, and get ready for your first day of class.

1.3. Pre-Assignment. Prepare a 5 minute lesson on a topic of your choosing (we’ve had lessons on
everything from the midpoint formula to how to make crepes). You will be presenting this lesson to your
fellow participants and getting feedback. Make sure that your lesson will require board work.

1.4. Homework. Read the TA handbook. Get your keys and textbook. Figure out where your class-
room is.

2. Seminar Outline

2.1. Schedule.

2.2. Post-Seminar Notes. Marthas and Dustys reflections on the in-service meeting:
What went well:

• Having the TAs present in two separate groups in different rooms. The smaller groups were
friendlier, and helped the TAs feel more comfortable I think.

• Specifying that TAs needed to use the board in their presentations. Most of the useful comments
that we had for each other came up as a result of common board work mistakes.

• In one group we let everyone talk, and the audience wrote down comments. Then afterwards we
talked as a big group about things we saw that were good, things we saw that werent as good,
and how to go about fixing these issues. This was better than discussing each person individually
because it was more time effective, and it lessened the likelihood that anyone would feel attacked
or overly criticized. In the other group, we discussed the presentations individually, but as they
were all fairly strong presentations, that still went well

• Having the staff actually come in and explain who they are and what you should contact them for.
• The location for the meeting was very good. The circular tables I think facilitated talking more,

and having the conference room available for presentations next door was convenient.

What did not:

• Some students were not prepared to give their mini-lectures
• As a personal preference I like to have one speaker at any given time. I thought were tended to

trade back and forth too much while covering the material. We split the sections up by primary
presenter, but ended up switching back and forth anyway.

• TAs didnt seem to know the most pertinent questions to ask. This could be because they had not
yet met with their coordinators, and so had limited information to work with.
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• We didnt end up using our ice breaker idea (quotes) because most people didnt show up with
quotes.

Proposed changes for the future:

• Include in the schedule for in-service that TAs should come prepared with a 5-minute lesson on
anything that includes board work. If it is in the schedule, TAs may be more likely to come
prepared. Unfortunately, many of them do not read all of their emails.

• We split up the lectures fairly well to begin with, but during our presentations we realized that
we had extra information or corrections to make individually. If in the future we plan out the
presentations in more detail, discuss exactly what we are going to present, and stick to that plan
(aside from stuff that comes up in questions), we will be less likely to present information that all
of our team does not necessarily agree with or want to promote.

• Have our in-service meeting after the Big Meeting and after everyone has met with the course
coordinators. This way TAs have more information about their specific classes and can ask us
better questions with that knowledge.

• Prepare an ice breaker that doesnt require the TAs to prepare ahead of time. We should still have
an ice breaker though, as it helps people get more comfortable talking to each other.

• Make sure someone has access to the conference room next door if we meet in the education
classroom again. Martha already did so it wasnt a problem for us, but could be for the next team.

• Follow the example of the presentation group that saw all TA presentations and then had a discus-
sion rather than discussing the presentations individually.

Robs additional comments: none

3. Summary

1:00-1:47 Intros and Ice Breakers

• Ana Parra Lombard
– Consult Ana if you would like to be a grader and have a grader for your class. She also handles

our contracts, and you should send any students with prerequisite issues to her.
• Deborah Moore

– Deborah supervises staff. If you have a grader, she is the person who must approve your
grader’s timesheet after you have signed it. Also contact Deborah if there is a scheduling
conflict with regards to when you teach.

• Claudia Gans
– Claudia issues keys, copy codes, desk copies of your textbook, and assigns offices and mailboxes.

She is the person to contact if there is an issue with the copiers. You should contact Claudia
if you do not receive your IDEA course evaluations towards the end of the semester. On the
day of the final exam, go to Claudia to pick up the exams for your class.

• Dann Brewer
– Dann is the person who manages computer accounts, proximity crds, and IT issues. Our IT

department is separate from UNM’s IT support. For IT issues, email ticket@math.unm.edu
• Bobby Ortiz

– Bobby is the building manager. You should only need to contact him in the event of vandalism
or other issues with SMLC.

1:47-2:03
We broke into small groups and had the instructors discuss with each other what they want to get out

of the seminar. The ideas were:

• Bridging the gap between what students are expected to know when they enter a class and what
they actually know.

• Time management in class and on a weekly basis.
• How to be consistent, efficient, and fair when grading
• The responsibilities and freedoms of recitation instructors
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• Group work and problem solving approaches to teaching, how to implement them, and how effective
they are

• Cheating
• First time teaching, what to expect

Dusty, Martha, and Rob’s ideas for the purpose of the seminar:

• Provide professional development for teaching assistants, get them involved in mentoring
• Help new teaching assistants develop some sense of comfort int he classroom
• Place an emphasis on teaching and good teaching practices within our department culture
• Create a supportive community for teaching assistants to help them become better teachers
• Improve student perception of math and math classes
• Be better teachers for our students so we can better serve them and they will learn more.

2:03-2:43
We told the teaching assistants that there is an MCTP website that will be updated and has two teaching

handbooks for them. One will be a living document that we add to and edit as the seminar progresses. It
is UNM Math Department specific and has policies, advice, and good practices for teaching assistants. The
other handbook is a teaching assistant handbook from the Mathematical Association of America. It is geared
towards general math instruction not specific to our department.

Rob introduced the key ideas in our seminar handbook. They key points were:

• Campus police are the people to contact after hours if you lock yourself out of your office so it is
a good idea to have their number in your phone. Contact Claudia if you lock yourself out during
hours.

• SHAC has a pharmacy, doctor’s office, one free massage per semester for graduate students, and
your first two appointments with a psychologist for free.

• Before class procedures including conduct, attire, and the importance of using a webpage.
• Johnson gym
• Set course policies and stick to them

2:43-3:05 Break
3:05-3:11 Rob finished the discussion of proper conduct and attire and we clarified the lottery scholarship.
3:14-4:00 The seminar broke into two sections and we had new students give a 5 minute teaching

presentation with board work. We wrote down feedback to give to the presenters later via email, and
followed the presentations with a brief discussion of the good and bad things we saw. Key ideas were:

• Use color when available and appropriate.
• Check whether your board work is visible to students in the back of your class by walking to the

back of your class while they are writing.
• Speak up and make sure you annunciate.
• Don’t talk into the board.
• When you are explaining things not he board, gesture to them, and then look at your students

while you talk.
• Make eye contact early and often.
• Check students’ faces for understanding.
• Break your board into sections and plan the order in which you present information to avoid running

out of room and to make notes clearer for your students.
• Use headings.
• Use notes, but don’t be afraid to step away from your notes to address issues that come up unex-

pectedly.
• Use examples that do not look like ideal cases, and exaggerate differences in dimension when

drawing shapes.
• End your sentences as loudly as you begin them.
• Write your email and office hours on the board often

4:00-4:35 We broke into groups and discussed the best and worst teachers that we had and what made
them good or bad. Then we got together and wrote those observations on the board, noting that we should
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focus on doing the things that good teachers do.

Good Teachers Bad Teachers
Engaging Subbornness
Clear expectations Lack of subject knowledge
High expectations Lack of preparation
Knowledgeable Making a lot of errors
Competent Laziness
Passion ate Unwilling to admit mistakes
Willing to learn Lack of interest
Care about your success Unethical behavior
Approachable Condescending attitude or comments
Patient Too much time spent off topic
Adaptable Lack of explanation of underlying concepts
Responds to emails Me vs. You mentality
Well prepared Provides insufficient feedback, if any
Clear board work Blaming students for not understanding the material
Professional Boring
Learn their students’ names Lack of energy
Implemented group work effectively Bad communication

Unapproachable
Having low expectations
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CHAPTER 3

Preparing for Class

1. Abstract

1.1. Abstract for Seminar Leaders. This seminar will help instructors get ready for class. It will
be beneficial to have instructors sitting with others teaching the same course/recitation.

Even though some things seem just like common sense, we want to make sure that we’re all on the same
page. Know where the supply drawer is in the office (check to make sure it’s still in the same place), the
copier policies, and what to do if your classroom is locked.

Instructors often like to just use examples from the book, but it’s good to have other examples so that
students can still turn to the book if they need even more examples to study. However, when creating
one’s own examples, it’s important to avoid potentially confusing aspects - e.g. make sure to have examples
with ”ugly” number answers so that students don’t think they’re wrong if they get a non-integer solution;
exaggerate differences in diagrams so students don’t think something is supposed to always exhibit some
geometrical property that isn’t inherent; exaggerate algebraic or arithmetic differences as well.

While we all know the mathematics behind the courses we’re teaching, we can’t just go into class without
preparing. Planning lectures ahead of time saves stress and fumbles during lecture and helps keep you on
track. Reviewing your lecture notes after class for timing can help improve time management for subsequent
classes.

Group work takes up a significant amount of time. Some ways to work around losing too much breadth
while focusing on group work include assigning pre-reading and reading quizzes, and focusing on key topics
during lecture.

1.2. Preview for Students.

• Know your classroom
• How examples can sometimes convey the wrong information
• Time management in the classroom

We will discuss the importance, preparation and use of lecture notes, how to prepare appropriate examples
to do with your class, and time management.

1.3. Pre-Assignment. Please come prepared with an example you intend to use in an upcoming
lecture. If you are teaching a recitation section, prepare an example problem for a topic your students will
be covering in lecture. If you have an example that tends to confuse students or may be misleading, bring
that example as well.

1.4. Homework. We will send out a couple of example problems. TAs should grade these example
problems before the next seminar. During the next seminar, we will discuss the breadth of grades assigned
to each problem and why different TAs grade the same problem differently.

2. Seminar Outline

2.1. Schedule.

• (15 min, Large Group Discussion) How is your class, what is going on, what issues are you having,
is there anything you need to address now?

• (< 5 min, Short Lecture) Know what supplies you need for class, how to get into your classroom if
it is locked, how early should you get to your classroom, do you have enough copies of quizzes etc.,
have you planned for how long it takes to hand back quizzes/homework?
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• (< 5 min, Large Group Discussion) Talk to them about common issues with examples and briefly
present a few good examples, explaining what misconception or misunderstanding they help stu-
dents understand.

– Midpoint formula presentation
– Using fractions in long division problems
– Pre-calc example that Rob will find illustrating a common mistake students have with identi-

ties.
• (10 min, Small Group Discussion) Students should have brought in example problems that they

plan to use in class that week. They will talk in small groups about how to present those problems,
and what issues they may encounter. Instructors should briefly visit groups to make sure they are
actually on task and to help them identify possible issues with their examples. Try to remember
which groups had ideas that the whole group could benefit from discussing.

• (5-10, Large Group Discussion) Recap as a group things the small groups noticed about their
example problems. Ask groups to share their ideas and call on groups that you noticed had really
good ideas during the small group discussion.

• (10 min, Small Group Discussion) Lecture Notes. Instruct small groups to discuss how they write
lecture notes, how detailed they should be, how they use them etc. Be sure to emphasize the
importance of lecture prep.

• (10 min, Large Group Discussion) Recap with full group on lecture notes.
• (10 min, Large Group Discussion) Time Management.

– If you’re doing group work, how do you stay on track? How do you give them enough time to
do group work, while not wasting time? How do you get them to work through the problem
in the allotted time, instead of slacking off during that time? Make sure to plan enough time
for the quizzes you give.

– Check if your clock in your classroom is accurate. If it is not, you dont have a clock, or you
have a hard time remembering to end on time, bring your own clock, set an alarm etc.

• (10 min, Large Group Discussion) Questions and grace time.

2.2. Post-Seminar Notes.

• What went well:
– Examples. It was a very good idea to have the TAs come up with their own examples of things

that may be misleading, or common misconceptions that they see.
– The TAs were generally pretty open to talking in front of each other and showing examples

on the board.
• What did not go well:

– We did not necessarily stress the importance of lecture preparation enough. It is essential that
TAs know they must be prepared. If they have to wing it once and it works out for them (from
their perspective) they will be more likely to fall into that habit. We did not all emphasize
this to the same degree.

– We spent a good deal of time debating whether you should prepare example or come up with
them on the spot. The discussion was productive but we did get behind.

• Proposed changes for the future:
– Really emphasize, without patronizing, the importance of always preparing for class and learn-

ing students names.
– Come up with specific strategies for learning names. We presented some ideas, but because this

is so important we may want to work on that more. We can probably just set the precedent
that examples should be prepared ahead of time (though you can come up with new ones in
response to questions) and save some time avoiding that debate.

– If possible this should be moved into the expanded in-service time so that we can talk about
it before TAs see their students for the first tim
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3. Summary

• Know what supplies you need for class.
– There is a supply drawer in the admin office.
– If you are teaching in a classroom with a white board, it is strongly recommended that you

take your own markers and eraser.
– Get to class early enough to take care of any issues (like a locked room) without losing class

time.
– Keep the phone number for security handy in case your classroom is locked.

• It is essential that we choose good examples to do with our classes, as students can focus on
unimportant or misleading details. We talked about different ways to pick good examples.

– When illustrating examples, make sure differences are exaggerated in your drawings. For
example, dont draw something as a square if its really a general rectangle. Some student will
fixate on the fact that its a square and try to use that information on future problems.

– Do difficult examples even though they take more time. For example, if you are teaching
polynomial division, make sure you do examples where there are fractional coefficients in the
quotient. You dont want to any of your students with the impression that the quotient will
only ever have integer coefficients.

– Be careful with textbook definitions and carefully use examples to show how/why those defi-
nitions can be misleading.

∗ Some texts define tangent lines as lines that touch the graph of the function at one
and only one point; however, this is often not true. You can use a representative cubic
function to show the falsity of this statement while illustrating the intended meaning of
the definition.

∗ Some texts state that horizontal asymptotes, like vertical asymptotes, cannot be crossed,
which is also not true. Use an example that violates this to talk about the differences
between horizontal and vertical asymptotes.

– There are many topics that students commonly make mistakes with (e.g. forgetting the ab-
solute value when taking the square root of both sides of an equation or distributing a power
over a binomial instead of multiplying out). Use a specific example to show why this fails.

∗ (4− 9
2 )2 = (5− 9

2 )2, but if you take the root of both sides, you are left with (4− 9
2 ) = (5− 9

2 )
which implies that 4 = 5. This is clearly absurd. Make sure you show why the initial
equation is valid and how that leads to the necessity of the absolute value. If you do
anything mathematically incorrect on the board, do not just say it is wrong and erase
it. Cross it out on the board, and write THIS IS WRONG next to it. Students write
down what is on the board and not what we say, so dont let them leave with illegal
mathematics written in their notes.

∗ When solving inequalities with algebraic fractions, students often want to multiply by
the denominators to get rid of the fractions. This is not reasonable, so use an example
like 1+x

1−x ≥ 1 to show what happens when you do that, contrast it with the correct
solution, and again cross out the incorrectly worked problem.

• We all have to prepare our lectures. We discussed some strategies for preparing well.
– Have two lectures worth of prepped notes ready every time you enter the classroom. That way

if you have time at the end, you can fill seamlessly.
– There was some debate about making up problems on the spot. Consensus was that for some

topics in some classes this is reasonable, but in general you want to have examples prepped
beforehand. This is a way to make sure that the linear system youre working with (for example)
is consistent or inconsistent depending on your desire.

– Dont use power point slides. Ok, if youre in a classroom with a smartboard it can possibly be
done well, but really, its best to avoid them.

– Get to know your students so that you can tailor lectures and examples to them. Do you have
a bunch of humanities students? Soccer players? You can write examples that speak more to
their interests that will get them more engaged in class.
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• At this point, we were running a little behind, so it was a great time to talk about time management.
– Check the accuracy of the clock in your classroom.
– If you dont have a clock, find an unobtrusive way to keep track of the time. DO NOT pull

your cell phone out of your pocket in front of your class.
– Set a watch or phone alarm if you absolutely have to so you can let your students go.
– When you write your lecture notes, put estimated times down so you can stay on track.
– Make notes about what took more or less time than expected so you can adjust in the future.
– When planning lectures, always give yourself a little bit of grace time in your estimations.

• We ended with a short discussion of the importance of learning students names. This is important
because they believe you care about them and because you can keep a better eye on which students,
if any, are leaving class early or behaving badly.
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CHAPTER 4

Grading and Notation

1. Abstract

1.1. Abstract for Seminar Leaders. Harshness and leniency definitely vary between instructors,
and some variance is acceptable; however, too much variance leads to inconsistency between sections and
rude awakenings for students when faced with different instructors. The problems assigned for the TA’s to
grade will help draw out differences in grading and highlight when people are being too harsh or too lenient.
The group discussion should get people talking about the importance of determining the point of particular
homework problems as a place to focus grading. This discussion should also highlight strategies for grading
consistently.

It is important to employ both summative and formative assessments in class so that instructors can
assess students’ progress and also assess their own practices and tailor teaching practices to the specific
section so that students get the most of of the class.

Notation is important. One of the goals of this seminar is to help establish department-wide notation
expectations. Homework in particular should be graded not only for content but also for presentation.

1.2. Preview for Students.

• What to do before you start grading
• Getting back HW and Exams on time!
• Summative vs. Formative assessment.

Next week in our teaching seminar we are going to be discussing grading. To kick start the discussion,
you have been emailed problems to grade. We will discuss good grading practices, how to decide point
distributions, how to grade consistently, and why different TAs grade the same work differently. Be sure to
bring your graded problems and your key/rubric or a written blurb on what method you used and how you
established the given grades.

1.3. Pre-Assignment. To kick start the discussion on grading, you have been emailed different stu-
dents work on the same problem to grade. Please grade each of the problems as you would if this were a
homework assignment you would return to the students. You should grade the problem out of 10 points,
but it is up to you to make your own key and/or rubric for grading. Bring the graded sheets with you on
Tuesday.

Please also bring your key/rubric if you use one. If you don’t, write a blurb on what method you did
use and how you established the given grades. Thanks.

1.4. Homework. None.

2. Seminar Outline

2.1. Schedule.

• (15 mins max, Large Group Discussion) Current problems, concerns, questions, frustrations etc.
• (Before Class) Make a chart on the board with the scores that everyone gave on the homework

problems. Have them do this as they come in.
– (10 mins, Small Group Discussion) Have mixed groups. Ask them to decide what the major

disparities in grades are based on.
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– (10 mins, Large Group Discussion) Recap and discuss whether groups came to a consensus,
or why not? What were the most important ideas in the problem and did the grading reflect
that.

– We all noticed that, more or less, everyone agreed on how to grade the particular problems.
There were some outliers and those who gave those either extremely good scores or extremely
bad scores were asked to defend their positions. A good discussion ensued.

• (5 mins, Large Group Discussion) Write ideas on the board as students offer them. What to do
before you start grading? Point distributions, look at several papers before you make those decisions
and start grading.

• Brief Disclaimer: Promptness, the importance of getting papers back early. You should not have
outstanding homework when you assign new homework. It should never take more than a week.
Now, of course, you may have someone else helping you with your grading. This person may also
have four other classes to grade for. Hence, it may not be possible to get exams/quizzes/hw back
to a student as promptly as you would like. In such an event, providing solutions before the work
is passed back would give students and opportunity to check the solutions against their memory of
their work.

• (10 mins, Small Group Discussion) How to establish these: consistency, fairness, efficiency.
– (5 mins, Large Group Discussion) Recap ideas from small group discussion.

∗ Some graders give points for ANYTHING. Unless one perhaps uses this as a book keeping
technique, such a practice should be avoided. For example, the grader gives 1/10 points
for attempting a problem so that if they are looking at the grade book, they know 0/10
indicates the problem was not attempted at all. This is particularly useful practice when
it comes to grading quizzes. A zero would indicate the student did not show up for the
quiz, but 1/10 indicates he/she was present for the quiz.

∗ Grade one problem at a time. That is, grade every No. 1 first and then grade every No.
2, and so on.

∗ Establish consistency. Look over all of the problems of every exam/quiz/hw and figure
out what the general errors are. Did students figure out how to do a problem differently?
Coming across a different solution may throw you off, especially if you’re sleepy and been
grading a lot already.

∗ Try not to let your (positive or negative) opinions of a student influence how you grade;
most of all, your negative opinions. We do not always know what a student is going
through, so try to remain unbiased. A great way to prevent any bias from entering your
grading, ask students to put their names on the back of the first sheet or last sheet so
that you don’t automatically spot the name at the beginning.

∗ Make sure that poorly written work is not mistaken for incorrect work.
· You may want to warn a student that if they do not do something to improve their

writing, you will have to take off points in the future.
• (5 Big Group Discussion) How to give comments when grading.

– Should explain points taken, but comments should be brief.
∗ Some of the reasons for how graders allocated points:

· Different perspectives on what the problem was testing
· Different perspectives on what was important and the different weights placed on

particular parts of a solution.
· What constitutes an appropriate level of justification when giving an answer
· Was the problem not worded correctly or was it ambiguous, hence more points

given than earned.
– The derivative problem: does the student understand the first derivative, can he/she calculate

it, are there any problems with reasoning?
– (a + b)2 = a2 + b2. A situation like this clearly demonstrates a lack of understanding (well,

there are different settings in ring theory for which this is true, but this is trigonometry and
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precalculus). But an error like 2∗3 = 5 is just an honest mistake that should not be penalized
much (if at all), so long as the error does not indicate a larger problem with understanding.

• Brief Disclaimer: Promptness, decide when to schedule exams and be consistent. Thursdays and
Fridays are good so students have time to meet with you for help in the days leading up to the
exam, and so you have time to grade and they can decompress over the weekend.

• (2-3 mins, Small Group Discussion) How does it differ from homework grading? How should it
relate?

– (2-3 mins, Large Group Discussion) Recap.
∗ Exams can be harder to grade than homework or quizzes, because they are naturally

longer. Hence, leave yourself plenty of time and make sure you are refreshed when
grading exams.

• (10 mins, Lecture) Summative vs. Formative Assessments (introduce summative and formative
assessment, ask them how they would do that assessment, and just do a chart on the board)

– Formative: Use homework, quizzes, to evaluate your teaching
∗ Martha’s Idea: at the end of every class have a ”quiz“ about what students think was

most important that day and what they are still confused about
· This is also a great way to take attendance and get to know your students better.

∗ Mid-semester evaluations (just mention)
· You can even give these twice.

– Summative: Exams and quizzes that check student knowledge
∗ When giving comments, try to be constructive. Simply circling something that is incor-

rect may not get your point across. Of course, your reasoning may be that you want
students to come and ask you why you circled that and why they lost points. However,
some students may not be that motivated and actually more frustrated by the fact that
they don’t even understand the comment. So, use that technique wisely.

∗ Don’t want to write on their exam? Use post-it notes. Very useful.
∗ General comments may be something you can address in class. If you circle everyone’s

similar mistake and then address it in class, this can prove to be a big time-saver and
helpful for the students.

– Only curve at the end of the semester, if you can curve at all.
• (15 mins, Large Group Discussion) Questions and ”grace“ time.

2.2. Post-Seminar Notes.

• Dusty’s Comments
– We talked about what the discrepancies in grading could be from, but we didn’t really get

down to the point in our groups. TAs should have come out of this exercise knowing what
they took off too many points for or what they let slide that they shouldn’t have. We covered
most of the material in our outline, but some of it was very redundant. The discussion on
grading discrepancies already explored some of the things we wanted them to identify in the
next discussion. That we all grade very differently was well established, but I don’t think we
established that those TAs whose grades for the assignment differed dramatically from the
median are grading ”wrong“ in some sense. So the discussion may not have been corrective of
bad grading processes.

– You may want to combine topics, merging the discussion of consistency, fairness, etc. with
the discussion about the distribution of grades on the homework. What to do before grading,
and how to grade homework relates well with how to grade exams and quizzes. You may also
want to pair TAs up by how they graded the homework so we know they are discussing the
grading specifically with someone who graded very differently. This forces them to defend
their grading and listen to an opinion that justifies grading very differently. This may have
more potential for correcting bad grading than larger group discussion.

– When we asked the TAs to form groups with people that graded the homework differently,
they pretty much just discussed with the people around them rather than searching out peers
who graded differently.
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– The evaluative assessment portion could be expanded, or removed from this seminar and
discussed with formative assessment during the seminar on evaluations.

– I think we need some way of letting people know that their grading was too harsh or too easy.
This is a hazy area because it comes out as us telling people how to grade. But if the majority
of TAs give an assignment a grade in the 6-8 range and someone gave the same assignment
a 2, that needs to be discussed frankly. It should be explicit that this kind of discrepancy
is symptomatic of inappropriate grading. To do this we need a consensus on the acceptable
range of grades before the meeting. You could ask the coordinators to tell us what they think
is an acceptable grade range for the problems. Then you have some power to explicitly say to
the outliers that they need to revise how they grade. Knowing that their coordinators would
grade something much more harshly or much less harshly will be more convincing to those
with strong grading convictions than our opinions or the popular opinion in our group.

– Another tactic for correcting bad grading practices would be to actually collect all of the graded
examples, then go through and write feedback for each person on how their grading relates
to some rough standards that you set with the coordinators. That way you can privately let
people know where their grading is not appropriate. If you do this you will want to make sure
the TAs know that your comments are based on a consensus amongst the coordinators, rather
than your opinions alone. They will probably not respond well if they think you are telling
them how to grade. You want them to think that we are helping them match their grading
with a standard.

• Rob’s Comments
– Generally, it is helpful that everyone who is grading a particular exam reach a consensus

beforehand on what constitutes an appropriate rubric. If everyone agrees that certain mistakes
are more indicative of a lack of knowledge than other mistakes, then grades can be assigned in
a consistent fashion. Of course, the hope is that when the group of graders reaches a consensus,
the grades are also relevant.

– Uniformity in grading is very important. A lack of uniformity can lead to complaints and
a general breakdown of student morale if one is not careful how he or she grades particular
problems.

– Regarding Dusty’s last comment beginning ”Another tactic...”, I am proposing the following.
We could have TA mentors. These would be TAs in their 2nd year of TAing. They would
be in charge of making sure 1st year TAs aren’ stumbling over some of the hurdles they run
into the first time around. The idea of having TA mentors is part of a larger idea I have for
the seminar. These TA mentors could then review the grading rubrics of their mentees and
provide guidance on how to more appropriately grade. This would then spread out the work
of commenting on the graded problems and still bring the 1st year TAs to a consensus on what
is considered a more appropriate grading style.

• Martha’s Comments
– I want to add my support for talking about formative and summative assessment in the mid-

semester eval seminar, and maybe the writing exams seminar. We could emphasize summative
when we’re talking about writing exams and emphasize formative when talking about evals.
That way the terms would not only be introduced but also explained more fully with direct
application.

– Also, having fewer TAs in the seminar due to changing the participation requirement to first
time TAs will greatly facilitate better discussion about why people graded how they did.

3. Summary
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CHAPTER 5

Motivating Students

1. Abstract

1.1. Abstract for Seminar Leaders. Have instructors sit in small groups according to what they are
teaching.

We all know that motivated students perform better and learn better than unmotivated students, but
we should not leave all the motivating up to the students. It is vital as instructors that we actively pay
attention to our students’ motivation level and work to increase it.

A particular challenge for this seminar is motivating the unmotivated TAs. Some people are motivated
to teach well, and others are not. Use the TAs’ responses to what motivates/demotivates them as students
and as instructors to tailor this seminar. This is a seminar about not only how to get our students excited
about class but how to get ourselves excited about teaching.

1.2. Preview for Students. Motivated students learn more and are more fun to teach than unmoti-
vated students. We’ll talk about why one of your responsibilities is to engage and motivate your students as
well as strategies for doing so.

1.3. Pre-Assignment. None.

1.4. Homework. None.

2. Seminar Outline

2.1. Schedule.

• Write on the board and tell people as they come in to sit at tables with other recitation instructors
or other lecturers.

• (15 mins, Large Group Discussion) Current problems, concerns, questions, frustrations...
• Motivating Students Video- ”An Open Letter to Students Returning to School (vlogbrothers)“

– http://www.youtube.com/watch?v=x78PnPd-V-A
• (5-10 mins, Lecture) Why is it important to motivate students?

– What do we mean by motivation?
– Because we are here for our students.
– Because math is awesome.
– And yes, because evals are important and we do want to get jobs later.

• (5 mins, Large Group Discussion)
– Pay attention.

• (10 mins, Large Group Discussion) Demotivators
– What makes you less motivated as a student.

• How to motivate your students:
– (5 mins, Small Group Discussion) What do you do now to motivate them?
– (5-10 mins, Large Group Discussion) What were the unusual things that came up in your

small groups?
– (15 mins, Individually or in Small Groups) Pick one of the motivation tactics listed on the

board and figure out how to employ it in your classroom.
– (briefly, Large Group Discussion) How to get students to come to your office hours.

• (15 mins) Grace time and questions (and Infinity Elephants (vihard) if there is time)
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– http://www.youtube.com/watch?v=DK5Z709J2eo

2.2. Post-Seminar Notes.

• What went well:
– Our motivation video
– Group discussion was particularly productive in this seminar. When I went around to check

on the groups a lot of them were talking about very specific and positive things that they do
to motivate students.

• What did not go well:
– Our motivation video (some people got it, some people didnt, which was disappointing)
– It seems like we really boosted the motivation of our motivated TAs, but left some of our

non-motivated TAs nonplussed.
• Proposed changes for the future:

– We need some way to connect with the TAs who are unmotivated. I have no idea how to do
that. Even if we know who they are, we cant exactly call them out on it. One thing we could
try is to have the TAs write us blurb on what motivates them in their teaching, or what de-
motivates them in their teaching. If they are honest and we collect this before the motivation
seminar, then we can deal with the specific issues that have some of our TAs de-motivated.

– Rob thinks we should emphasize to the students who lack enthusiasm that their mild apathy
can lead to a stronger apathy. A continual decline in their performance as a TA will only reflect
negatively on the math and stats department. If the math and stats department continues
to develop a reputation as a department with apathetic TAs (and maybe even, in general,
instructors), then we begin drawing the attention of deans, etc. That is negative attention
does not do any good for the math and stats department and raising this point on multiple
occasions and perhaps motivate the less-than-enthusiastic TAs to make sure they at least
behave responsibly and strive to do a solid job of teaching, even if they dont feel like they are
required to.

– Martha thinks that in addition to pointing out that apathetic teaching reflects badly on the
department, we need to really emphasize that apathetic teaching is harmful to students and
that we have a responsibility to our students to do a good job. I really like the idea of having
the TAs get us info on what motivates and de-motivates them before the seminar so we can
address specific things.

3. Summary

• Students with disabilities remark: You can call accessibility services if you are concerned about a
student. Ask for the student’s case worker, which is listed on the blue letter you received from
accessibility services.

• Brief discussion regarding political pins/shirts/etc.: It’s hard to get students to open up and come
to office hours If you portray a message contrary to their personal beliefs or political opinions, it
makes it even less likely that they will feel comfortable approaching you for help. You are their
math teacher and they already fear you.

• We watched this video about the purpose of school, because it is very motivating/inspirational.
http://www.youtube.com/watch?v=x78PnPd-V-A&feature=plcp

• What motivates students?
– Grades

∗ This is why they always want to know what is on the test, rather than how to understand
a specific topic

– Wanting to go to class
– Wanting to actually learn the material No student will want to be there every single day, but

you should look like you want to be there every day, and actively work to get students excited
about going to class.

• Why motivate students?
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– We are here for our students and it is our responsibility to motivate them.
– Motivated students learn more and learn better than unmotivated students
– Teaching motivated students is more fun for us! It can be hard to want to teach a bunch of

students who don’t want to be there. But if your students want to be there, it can create a
motivation loop.

– Math/stats/biomath are awesome!
– Motivated students write better evaluations of their teachers

• How do you know if/when your students are not motivated?
– They don’t go to class
– They don’t ask/answer questions
– They don’t pay attention or spend their time in class looking at their phone, their laptop, a

window, etc.
– There is no dialog, no email communication, etc.
– They don’t catch your mistakes (which are of course few, far between, and always intentional)
– They don’t turn in their homework
– They stop doing work, participating, and turning things in even though they used to

• What are de-motivators for teachers?
– We may be required to teach things in a manor we disagree with
– We may have a lack of control over our class, the material, assignments, and/or exams.
– WebAssign

• How can you motivate students?
– Learn and remember their names/favorite color/other classes they are taking and other random

information they share with you
– Write positive comments when grading
– Be humorous. Have a sense of humor about your own mistakes or idiosyncrasies (without

ignoring mistakes)
– Explain things well and thoroughly
– Make the material relatable. Draw connections between class work and the real world.

∗ Ex. How the moon was created, satellite dishes, soccer problems
– Candy. This is especially good for office hours.
– Demonstrate a mastery of your subject, without alienating your students or diminishing their

struggles
– Admit when stuff is hard. Your students well be motivated by knowing that you found this

stuff hard too once, but look how far you’ve come.
∗ ”When I was learning this, I really struggled with this bit.“

– Provide examples showing when certain techniques might not work out (try by parts, even
though you know it may not help) to show them both the problem solving process, how to
recognize when an attempt is not fruitful, and that it is not the end of the world when the
first technique fails.

– Foster more interaction in class
∗ Have students ”guide“ you through problems in class

– Actually believe in each and every one of your students
– Encourage questions
– Provide students with extra cool math stuff that complement the class, or may be outside the

scope of class, but still very interesting and accessible.
∗ Ex. vihart on youtube.com

– Take pride in what you do and how well you do it
– Care about what you are teaching
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CHAPTER 6

Evaluations

1. Abstract

1.1. Abstract for Seminar Leaders. This seminar is designed to help the instructors create mid-
semester evaluations to administer to their classes. It should address the benefits of mid-semester evaluations
and stress the importance of administering them. Try to draw out positive anecdotes from your more
experienced participants or from your own experiences.

Be sure to budget significant time for the TA’s to write their own evaluations and discuss them with
others. But leave time for them to evaluate the GSTTS. You will need to address these evaluations at the
next meeting.

1.2. Preview for Students.

• Benefits of administering mid-semester evaluations
• How to write good evaluations
• How to effectively administer evaluations

At the end of this seminar you will have a rough draft of a mid-semester evaluation you want to administer
and a plan for using it to enact positive change in your classroom.

1.3. Pre-Assignment. None.

1.4. Homework. Administer a mid-semester evaluation to your class. Write a brief summary of your
experience with mid-semester evaluations. You do not have to address the criticisms you received, what
changes you are making, etc. Ultimately, that information is for you and you alone. We would like to know
what challenges you had with mid-semester evaluations, to what extent you found them useful, and what
you want to do differently the next time you administer them.

2. Seminar Outline

2.1. Schedule.

• (15 mins, meet in pairs) Meet with your classroom observations partner.
• (10 mins) Mid-semester evaluations of us.
• (Briefly) State the purpose of mid-semester evaluations

– They give you the feedback you need to improve your teaching and they communicate to your
students that you care about their learning and how you teach.

• (15 mins, Large Group Discussion) How to administer mid-semester evaluations i.e. what sort of
things do you need to consider:

– How do you minimize time?
– What part of your class should you designate for this?

∗ If you do them at the end of class, students will rush to finish in order to leave early,
meaning you get less feedback. But this also means you can control how much class
time is given to evaluations. If you do these at the beginning of class you will get
more feedback, but the students may take more time than you anticipate filling out
evaluations.

– What instructions should you give them?
– Should you tell them why you want evaluations, what you do with them, etc.? (maybe write

on evaluations)
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– Be very encouraging, emphasize that you are doing this to make their lives better in the rest
of this class

– Explain to them the things that you dont have any control over.
• (10 mins, Small Group Discussion) Brainstorm specific questions to ask on evaluations.
• (10 mins, Large Group Discussion) Write their answers on the board and discuss.

– How many of these can you ask?
– Which questions will give you the most/best information?

• (5 mins, Small Group Discussion) Have them write their mid-semester evals or choose which ques-
tions to use.

– Share your chosen evaluation questions with your small group and in particular the person
who observed your class, and critique.

• (Briefly) Statement of things to consider when writing evaluations (write these on the board, or
project them)

– Ask specific questions that you need answered vis a vis loudness, homework relation to lecture,
etc.

– Ask open ended questions that don’t really imply an answer and leave lots of room for writing
– Have a space for extra comments
– Want to keep it a reasonable length, so prioritize the questions you want to ask in case you

need to eliminate some of them
– Copy them for your students, not write questions on the board

∗ For anonymity and to encourage lots of feedback
• (10 mins, Small Group Discussion) What should you do with mid-semester evaluations after ad-

ministering them? What is your plan when you get these back from your students?
– How will you choose what to focus on?
– How many problems can you address?
– How do you enact change?

∗ Read them
∗ Make a list of all the criticisms
∗ Decide which ones are most important
∗ Pick one or two at a time to focus on
∗ Devise a plan, talking to your colleagues, for implementing positive change
∗ Tell your students that you read them, and that you want to fix all the problems. Say

what you are focusing on, and why. If there is something you are not going to change
(ex. students think a project doesn’t actually pertain to the class) explain why.

∗ Thank your students for helping you improve
∗ Address criticisms that are outside of your control
∗ Keep your evaluations to reflect on in the future, and in particular keep the really good

ones for portfolios
• (Briefly) Ask the students if there is anything going on in their classes that they want to talk about?

2.2. Post-Seminar Notes.

• What went well:
– We got a lot of feedback on the evaluations we administered. The TAs were very willing to

take time giving us comments.
– The small groups came up with good questions to put on evaluations, and the big group

discussion was very effective for listing those and then making them better/more effective.
• What did not go well:

– We did not have solid information on when to expect IDEA forms, what to do if you dont get
them and when you should worry, etc.

– We did not address a solid game plan for dealing with evals once you collect them. I also sent
out a supplemental email on this, but it is worth covering in seminar.

– Debate about how open-ended evaluations should be. Some TAs were not comfortable with
having qualitative data rather than quantitative data. Most of the debate about this was not
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very productive. I ended up emailing them supplemental stuff on this later. This is in the
appendices.

• Proposed changes for the future:
– Talk in detail about formative assessment here and leave most of the discussion of summative

assessments to the seminar about writing exams.
– Have and provide solid information on the IDEA form protocol. It would be great if we can

procure an example form so TAs who havent seen them can see what they are all about and
why it is a good idea to have supplemental evaluations.

– Budget more time for students to fill out evaluations (only a bit more time).
– The question on our mid-semester evaluations asking students if they have been able to im-

plement changes as a result of this seminar and what those changes were was less informative
than I had hoped. We can probably eliminate or replace that question.

– Provide a list of topics we have covered when administering evaluations. It may jog their
memories and prevent students from listing topics we have covered as topics we havent covered
that they would like us to cover (some did this).

– Talk about the value of qualitative data and how to analyze it. We dont want to give the
impression that quantitative data is superior and can be used just as effectively in mid-semester
evaluations (unless that is what the new team believes). Instead of arguing about qualitative
vs. quantitative we have the opportunity to teach the TAs about qualitative data in order for
them to get the greatest benefit from their evaluatio

3. Summary

• The students took the full time and then some to do this. In the future, perhaps try to leave more
time to complete these by either starting earlier or ending later.

• Regarding end-of-semester evaluations, we talked a little about when the IDEA sheet would become
available. Be checking your mailbox!

• We then discussed formative vs. summative evaluations and their pros and cons.
• With regards to administering evaluations, some of the comments made by the students include:

– Be honest that evals do not affect grades. Be explicit about this.
– Be reasonable in the amount of time you give students to ll out an evaluation. 10-20 minutes
– Try not to induce bias.
– Some prefer to administer evals at the end of the class/lecture/recitation and some at the

beginning. The argument is that administering at the beginning will prevent students from
rushing through them.

– Be efcient: minimize time spent and maximize the quality of the response.
∗ Be effective in your question asking.

– It may be a good idea to preface by stating what it is you may or may not be in control of
(e.g., class time, HW problem selection, etc.).

– Provide clear instructions, especially if you are asking multiple-choice type questions. You
may want to allow more than one selection, which may not be clear if not instructed.

– Mix open-ended and specic questions.
• We then had a small group discussion on why it is you may want to ask some questions and what

questions you should ask. Some response from the students:
– What portion of the material did you understand?
– What material do you feel needs more time?
– What topics have been the most challenging?
– What topics are you most comfortable with?
– Do you spend too much or too little time on problems?
– Does my recitation correspond well with the main lectures?
– How is my board-work and handwriting? Can I change something?
– What is the least helpful thing I do?
– What is the most helpful thing I do?
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– How much of the homework do you usually complete?
– How much time do you spend on the homework?
– How do you like my teaching style?
– How do you feel about the grading standards?
– Are there any comments you would like to make that I havent addressed in the above questions?

• Some things that one should consider:
– Introducing bias
– Make sure the questions are appropriate
– Make sure you use multiple choice type questions appropriately (ask your stats neighbor for

help!)
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CHAPTER 7

Writing Exams and Using Technology

1. Abstract

1.1. Abstract for Seminar Leaders. This seminar needs to occur early enough in the se-
mester for TAs to be able to apply it before the first exam. Group participants by what they are
teaching. Recitation instructors can focus on writing quizzes, but as they will undoubtedly be writing exams
at one point, don’t allow them to discuss only quizzes.

Focus on the problems that typically come up with writing exams such as difficulty level and length.
When creating different versions of exams to limit cheating opportunities, there are many different strategies
that can be employed such as changing problem order or changing answer order for multiple-choice questions.
If you are writing distinct problems, make sure difficulty level is the same. It is important to write exams
far enough in advance to proof-read thoroughly.

However, things inevitably go wrong at some point, so be sure to discuss how to handle sticky situations.
Discuss how to choose exam questions. What are the main points of the course that need to be assessed?

What do the different letter grades really mean? Think about what it means to have a B in a course and
be able to take the follow-up course. What level of knowledge is really needed for continued study? Do you
want to pose stretch questions to distinguish the exceptional student in the course?

This seminar was originally intended to cover writing exams and using technology, but it will probably
work better to restrict this seminar to writing exams and leave the technology bit for some other time,
possibly the last seminar.

1.2. Preview for Students.

• What we learned from our evaluations
• writing/administering/proctoring exams
• LaTeX template for quizes and exams

We will review some of the comments made by the graduate students and indicate how we will
address many of them. After that, we will begin discussing how to write exams, so think about
any questions you may have about that. This will include midterms and quizzes, with many of the
techniques adaptable to writing a final exam (when you eventually have to do this, if at all). In
addition to this, we will also mention that there is a Latex template available for quizzes, which is
adaptable to midterms and other types of exams.

1.3. Pre-Assignment. None.

1.4. Homework. None.

2. Seminar Outline

2.1. Schedule.

• (10 Minutes) Address the mid-semester evaluations
– Collaborative Learning

∗ We are covering this next week. Unfortunately, all of the stuff we are covering this
semester is stuff it would be great to know before your first semester of teaching. But
that obviously wont work, so we hope that the stuff we cover towards the end of the
semester is at least helpful for you in future semesters.

– Our expectations
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∗ We are grading this class on a credit/no credit basis.
∗ We are still working on figuring out how formal this should be. Because of your feedback

we will clarify this from the beginning and have a syllabus.
∗ We expect:

· You are here every week on time. If you miss a seminar, contact us ASAP.
· Actively participate in discussions every week.
· Complete the assignments that we ask you to. The purpose of assignments is to

get you thinking about how to use what we discuss to improve your teaching.
· Take this seriously. This seminar exists to make you all better teachers. And we

need you to take this seriously. There is a lot of money and time going into this
seminar because we have a very real problem with low quality teaching in math.

· If you have other questions about expectations, please just ask us.
– We will work to include more recitation specific information if every seminar. We recognize

this problem and are working on it. Next year we will have this resolved from the get go.
– Discussion style of instruction for this seminar. There are many different teaching philosophies,

and we do not want to tell everyone what their philosophy should be. Discussion allows us
to provide you with the most diverse selection of approaches to teaching. Discussion can be
frustrating, but we think that everyone has something to offer. There is no one golden way to
teach. Also, this helps build a dialogue between TAs so they have a social support structure
once the seminar is over.

• (10 Minutes, Large Group Discussion) Have recitation instructors sit together and have instructors
of record sit together. Have recitation people talk about writing quizzes, keep in mind they may
be writing exams in the future. Talk about problems theyve had in past writing and administer.

– How should exam questions differ from homework questions and quiz questions?
∗ Include a question that expands on the homework to differentiate A-students from B-

students.
• (20 Minutes, Small Group Discussion) Have people sit with people teaching the same class that

they are teaching.
– How do you decide what is most important to test on?

∗ What continues in future classes? Derivative as a limit is less important than what
a derivative is and what a limit means. What sets the stage for future stuff? Bigger
picture questions.

– How do you check that the problems you wrote are well written, unambiguous, and your exam
is not too long?

∗ Have your coordinator read your exam. Let them know well ahead of time.
∗ Compare wording with that in the book, homework, and review sheets.
∗ Take your exam!

– What should you do if you find an error in your exam while your students are taking the
exam?

∗ Skip the problem. Tell them to skip it as soon as you notice, write it on the board, walk
around and check if students are working on that problem.

– What should you do if the majority of your students cant solve the same problem or all do it
wrong?

∗ Not grade that problem (have test be out of fewer points).
∗ It is an indication that you didnt cover the concept well. When you hand the exams

back talk specifically about that problem, and cover the topic that day. And have a
mini-exam on that question in the next class.

∗ Make sure you LET YOUR COORDINATOR KNOW. Make sure communication is
really clear. If there are students who missed class, make sure they know. Cant give
same problem.

• (10 Minutes, Large Group Discussion) How do you reduce student anxiety?
– Phrase questions similarly to homework, book, and review problems.
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– Write your exam with questions roughly in ascending order of difficulty.
– You dont have to make all numbers pretty (and shouldnt) but write your test so that students

dont get bogged down by pointless computations.
– Be clear about your calculator policy well ahead of time. Make sure your exam is written in

a way that is consistent with this policy.
– Tell students what good study strategies are.

∗ Should be able to solve homework problems in a reasonable amount of time without
using the book. Then they are ready.

– Review properly
• (15 Minutes, Small Group Discussion) How do you review for exams?

– Can give a list of all the topics you have covered
– Can give a list of the definitions they need to know
– Be sure that they know the exam covers all the material covered in class
– Have students ask questions so they lead the review rather than you
– Dustys Opinion: Do not hand out a review sheet with problems
– Pay attention to what topics students struggled with on homework and review those topics

• (15 Minutes, Large Group Discussion) Proctoring
– How do you proctor exams?

∗ No phones, book, etc.
∗ Look at your students.
∗ Walk around, but let them know ahead of time you are looking around.
∗ Pass out different version of the exam so students have different exam than people on

either side of them.
– How do you identify cheating?

∗ Look at students eyes
∗ Look for phones, notes, etc.

– What do you do if you think someone is cheating?
∗ If the cheating is blatant and out in the open (using a phone, notes, etc.) ask them to

leave.
∗ If you think they are looking on someone elses paper

· Stand next to them.
· Note who they are and who they are sitting next to.
· Check exams for evidence of cheating.
· Talk to Tamara and your coordinator if you suspect cheating
· Consequence: 0 on exam is a good one

2.2. Post-Seminar Notes.

• Dusty’s Comments
– What went well:

∗ We ended up discussing a bit of philosophy about how to choose exam questions. Some
people thought the exam problems should be very similar to homework problems and
some thought at least one of the exam problems should stretch. This was actually a
really productive discussion that we may want to encourage. There are benefits to both,
and it is worth talking about what information you get from each type of exam and how
the differentiate students.

∗ The small group discussion on reviewing for exams was very productive. It seemed like
the TAs had a lot of strong opinions they were willing to share and justify.

– What did not go well:
∗ We discussed some ways that people may use multiple choice problems, but I dont think

we discussed enough how limiting and possibly damaging multiple choice exams can be.
I would be interested to see whether the coordinators agree with my opinion that the
vast majority of the time, multiple choice questions can and should be avoided. We
should have a solid idea about whether they are and when they are appropriate.
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∗ We had a bit of a debate about not including extraneous calculations in exams. For stats
people, calculations are not extraneous. But they thought that was what we meant when
we said not extraneous calculations.

– Proposed changes for the future:
∗ Be very specific and directly address multiple choice questions and exam reviewing tech-

niques, including coordinator opinions and policies for both.
• Rob’s Comments

– Given that the title of the folder containing the summary of Meeting 5 and the reflections also
includes technology, I would really like to see us incorporate this next time.

– I think we could talk about ways students can increase the students access to grades, notes and
other things related to the course. I think one goal of our teaching seminar should be helping
graduate student TAs and instructors figure out how to streamline their teaching. Doing more
on the front end can prevent problems down the road. For example, posting to a webpage
the course syllabus (either their own or from the coordinator), schedule of lectures, course
notes, supplementary material and special links can help students stay on task and keep the
instructor from getting overwhelmed mid-semester.

– One thing that I am trying out this semester is writing all of my course notes on my iPad by
hand and then uploading them to my math website. Granted, one can write notes by hand,
scan them in the copier and upload them that way, but there is something more efficient about
using a purely electronic medium. In addition, I am able to use multiple colors, erase mistakes
(instead of scratching them out or the erasures being visible).

– In addition to this, I am able to use my iPad to record my voice OVER my notes. Granted,
the particular app I use does not create a slide-show of my notes and voice, but Im trying to
see if students have a recording of my lecture along with the notes, does it help them?

– I think some research among the group into whether or not certain technology in the classroom
is more helpful than other forms would be helpful and then a seminar on this could help
the graduate student TAs and instructors formulate their own opinion on technology in the
classroom.

• Martha’s Comments
– While discussion about what a tablet could be used for might be nice, such things should be

kept to a minimum as many TAs wont have access to one.
– I think this is a good seminar to talk about summative assessment and what the purpose of

it is. In fact, if preparing for lecture gets moved to in-service, we could very well have time
to add an extra seminar topic and get a separate discussion about using technology in the
classroom, although we will need to do research beforehand on what it available to TAs and
what coordinators will allow.

3. Summary

• Things to Address in Class
– We addressed many of the comments made by the graduate student TAs regarding the seminar.

This was very useful. We went over our expectations of the students and exactly howe we would
implement a lot of the suggested changes.

∗ People wanted to know how to do group work and we said that wed be doing that next
time.

∗ Some TAs indicated that they would like to have more structure in the seminar and be
clear on exactly what our expectations are.

∗ Others were not clear on what the goal of the seminar. It is to make us all better
teachers. Some people are lazy while others simply are clueless on different class-room
strategies. For the former, we simply say that this is unacceptable behavior and they
have an obligation to their professional peers to teach their subject sufficiently well.
For the latter, we try our best to provide support in the form of additional references,
suggestions in particular situations and general teaching philosophy.
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∗ Some indicated that not enough of the seminar pertained to recitation. We will try to
fix this in the future and in the seminar next fall.

– To address other comments and critiques, we sent out an email with more information.
– So that we can continually address other areas of interest pertaining to a particular seminar,

we will send out an email after each seminar discussing some things in a broader context or
in more detail.

• As a large group, we talked about creating exams.
– How should exam questions differ from homework questions and quiz questions

∗ Include a question that expands on the homework to differentiate A-students from B-
students.

∗ Exams should test multiple concepts in the same problem.
∗ Quizzes should be more like homework problems.
∗ Homework problems can be tough, because students have more time to solve them.
∗ Exam problems should have varying difficulty.

– Types of problems
∗ One should choose problems that test general knowledge AND specific knowledge.
∗ A general guideline mentioned by some of the students is that A students should be

able to attack successfully every problem (maybe not necessarily finish every problem);
B students may not attempt and finish every problem, but have a solid understanding
of most of the problems (8/10 of the problems, at least).

∗ Multiple choice problems can be a bad idea when testing knowledge of mathematics.
However, there are settings in which multiple choice type problems are appropriate.
Testing knowledge of historical facts in math, definitions, graphs that correctly corre-
spond to certain functions. In statistics, multiple choice problems can be a good tool
for testing a students knowledge. Another technique that might be useful is giving the
students a proof and leaving certain parts out. Using a multiple choice problem to test
what fills in the blanks can be useful.

• The students then formed small groups to discuss the following.
– How do you decide what is most important to test on?

∗ Whats on the syllabus? Thats a good start!
∗ Can one problem build on another?
∗ Can material from one midterm build on material from another?
∗ Try to limit unnecessary calculations when the concept is more important.

– How do you check that the problems you wrote are well written, unambiguous, and your exam
is not too long?

∗ Have your coordinator read your exam. Let them know well ahead of time.
∗ Compare wording with that in the book, homework, and review sheets.
∗ Take your exam!
∗ Clarify words like describe, show, determine, etc.
∗ When in doubt, use problems from the book. If you change numbers, make sure it can

still be solved.
∗ Students should have 3-4 times as much time to complete the exam.

– What should you do if you find an error in your exam while your students are taking the
exam?

∗ If the mistake is REALLY BAD, tell them to skip it as soon as you notice. Throw the
problem out.

∗ If the mistake is a small typo that makes the problem impossible, but not too hard to
correct, then write it on the board.

∗ Walk around and check if students are working on that problem. If they are and they
havent made the change, remind them.

– What should you do if the majority of your students cant solve the same problem or all do it
wrong?
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∗ Talk to you coordinator if you have one.
∗ Not grade that problem (have test be out of fewer points).
∗ It may be an indication that you didnt cover the concept well enough. When you hand

the exams back talk specifically about that problem, and cover the topic that day. And
have a mini-exam on that question in the next class, if possible. Or put the question on
a future quiz/midterm/final, if possible.

∗ Make sure you LET YOUR COORDINATOR KNOW. Make sure communication is
really clear. If there are students who missed class, make sure they know. Cant give
same problem.

• Large Group (10 minutes)
– How do you reduce student test anxiety?

∗ Anxiety is something that typically does not show any signs to the on-looker. If someone
is anxious, you may not know it. Since it is clinically proven that anxiety affects ones
ability to process logical thought, it is considered courteous and helpful if you can find
ways to reduce the anxiety of your students.

∗ Phrase questions similar to homework, book, and review problems.
∗ Write your exam with questions roughly in ascending order of difficulty.
∗ You dont have to make all numbers pretty (and shouldnt) but write your test so that

students dont get bogged down by pointless computations.
∗ Be clear about your calculator policy well ahead of time. Make sure your exam is written

in a way that is consistent with this policy.
∗ Tell students what good study strategies are.

· Should be able to solve homework problems in a reasonable amount of time without
using the book. Then they are ready.

∗ Review properly
∗ Tell a joke before the midterm. Laughter reduces stress and anxiety.
∗ Know the calculator policy before an exam. If students think they can use calculators

and you tell them otherwise (and contrary to the policy), this could cause some stress.
∗ Play some relaxing music as students are entering the room. Do not play music during

the exam. Not everyone likes music while testing.
∗ Remind students to skip around and answer problems in any order.

• Small Groups (15 Minutes)
– How do you review for exams?

∗ Can give a list of all the topics you have covered
· List sections/chapters covered and what is important in each.

∗ Can give a list of the definitions they need to know
∗ Be sure that they know the exam covers all the material covered in class
∗ Have students ask questions so they lead the review rather than you
∗ It may not be a good idea to hand out a review sheet with problems. This could have

the adverse effect of students memorizing solutions and not thinking about the concepts.
∗ Pay attention to what topics students struggled with on homework and review those

topics.
• Large Group Discussion

– How do you proctor exams?
∗ No phones, book, etc.
∗ Look at your students.
∗ Walk around, but let them know ahead of time you are looking around.
∗ Pass out different version of the exam so students have different exam than people on

either side of them.
– How do you identify cheating?

∗ Look at students eyes
∗ Look for phones, notes, etc.
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– What do you do if you think someone is cheating?
∗ If the cheating is blatant and out in the open (using a phone, notes, etc.) ask them to

leave. If they refuse to leave, call campus security. Never take a risk you dont have to.
∗ If you think they are looking on someone elses paper

· Stand next to them.
· Note who they are and who they are sitting next to.
· Check exams for evidence of cheating.
· Talk to Tamara and your coordinator if you suspect cheating
· Consequence: 0 on exam is a good rule of thumb if they are cheating. Less paper

work and student learns a lesson without going through some judicial process.
Again, check with coordinator.
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CHAPTER 8

Collaborative Learning

1. Abstract

1.1. Abstract for Seminar Leaders. Not all group work is created equal. Just grouping people
and telling them to work together is often ineffective and damaging. This seminar should be about how to
effectively employ group work in class. There are informal and formal strategies, and both can be effective.
Teachers are often very reluctant to use group work in class because of bad past experiences, so gather
positive experience stories before the seminar.

Formal strategies are much more time consuming (before and during class), and TAs are probably more
likely to employ informal strategies. Bring specific examples, and use some throughout the seminar so that
students can see such strategies in action.

1.2. Preview for Students. This week we will discuss various approaches to get students to work
together, in pairs or groups, and its potential benefits and pitfalls.

1.3. Pre-Assignment. In order to facilitate discussion, please read the papers emailed to you before
the seminar, write a response to the articles and bring it to class. The response should be about all three
readings and 1-2 pages long.

The first two papers are chapters from Small Group Instruction in Higher Education: Lessons from the
Past, Visions of the Future edited by James l. Cooper, Pamela Robinson, and David Ball. The third is
an article published in Science about a study that was run in a large-enrollment physics course about the
impact of active and cooperative learning strategies on the students’ learning. It’s a remarkable study with
rather astounding results.

Here are some things to think about as you’re reading and to perhaps help you form your response:
Pairs) How might you be able to incorporate the outlined strategies into the course you are currently

teaching and/or courses you want to teach in the future? What difficulties can you foresee in trying to
implement such strategies?

Base Groups - Chapters 19 and 20) How have the various stages of small-group development affected
groups you’ve observed (this can be as a group member, as an instructor, as an outside observer, whatever)?
How do you think you might be able to help groups get through these stages? What use can you see for
Base Groups in the course you are currently teaching and/or courses you want to teach in the future? It
is strongly recommended in the research literature that groups are heterogenous in as many dimensions as
possible. What do you think of this recommendation? How do you think it may enable groups to work more
effectively together? How do you think it might hinder their efficacy?

Science) Why was it important to collect data on the students in the two sections prior to the experiment?
What did those data show? How did the two sections differ during the 12th week of instruction? Why was
a test administered at the end of week 12? What were the results of that test? Which section covered more
material during class time in week 12? Was that apparent on the test? What do these results mean to you?
What do they tell you about the potential impact of active and cooperative learning strategies on students?

1.4. Homework. None.

2. Seminar Outline

2.1. Schedule.
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• Brief Disclaimer: We are assuming most of you do not have a lot of experience in designing group
work, so there will be a bit more talking at you than usual, but do not hesitate to jump in and
share your experiences.

• (5 Minutes) Research Basis for incorporating group learning
– Because students hate it, we hated it as students, and it is difficult to implement

• (10 Minutes) Discuss papers - general response
– ”Science“ study
– informal
– formal NOT ALL GROUP WORK IS CREATED EQUAL

• Different Types of Group Work
– (20 min) Less structured: Pairs, Outside of class

∗ 10 min small
∗ 10 min large

– (25 min) More structured.
∗ Consistent vs. inconsistent groups
∗ Heterogeneous vs. homogenous
∗ Specific roles
∗ The role of competitiveness amongst groups??
∗ Classroom layout, and assignment form

· 10 min small
· 10 min big

– (quick summary) What you are supposed to get out of this weeks seminar, explicitly, and how
it will benefit your students.

• (Up to 30 min) Common mistakes people make while trying to implement group work and how to
avoid them. At the end, ask people who have struggled implementing group work what the issues
were.

– Level of the task is inappropriate
– Not addressing the social skills that you need to work in a group
– Not leaving enough time, not telling them how long they have. Not being willing to give up

lecture time.
– Assigning pertinent prep work is important for not giving up info when you give up lecture time,

and for preparing students to get involved in group work. AND MOTIVATING STUDENTS
TO DO IT

– Not having a formal way of finishing your group activity
– Not monitoring how well your groups are working and helping them to get beyond road blocks.

And you need to get to all groups.
– Letting your quiet group be quiet
– Having groups turn in a single assignment can be dangerous because it encourages students

to just have one person do all of the work.
∗ Have everyone write it up, and pick one randomly to grade.

– As an instructor, not planning WAY ahead.

2.2. Post-Seminar Notes.

• Dusty’s Comments
– What went well:

∗ Our discussion about how to choose groups was good and raised some interesting ques-
tions.

∗ The discussion on the readings was also particularly good.
∗ Time management for group work. Though a couple of students had criticisms of the

physics class article, it was somewhat convincing about the utility of group work even
when you dont cover as much material. We also talked about how to make group work
more time-effective. This was super important, as it is a primary concern for many TAs.
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∗ This discussion tends to jump all over the place given the diversity of topics within
group work. Martha kept it from spiraling all over the place. So even though having
one person lead has in general been a good idea in these seminars, it was particularly
important in this one, both for organizational reasons and for her expertise. Some TAs
were more resistant to collaborative learning than I thought they would be, but I think
knowing that Martha is very well qualified to discuss this topic helped them to be a
little more receptive to the idea.

– What did not go well:
∗ We did not have an organized cohesive collection of common types of group work. We

certainly discussed this, but I think some of the TAs got a little overwhelmed with all
of the ways to establish and run groups.

∗ The readings were great, but if we are going to use the physics example again we should
be prepared for criticisms about the experimental conditions that one of the statistics
students noticed. If they dont believe the study was run well, they may be more resistant
to the message.

∗ We spent a lot of time on more formal ways of incorporating group work, whereas the
TAs might be more likely to implement less formal techniques.

∗ The lecture portions of the seminar werent separated by group exercises.
∗ While I think this seminar convinced some people, I could tell there were still people

who felt that for time reasons they really just cant incorporate much group work into
their classes.

– Proposed changes for the future:
∗ Focus more on the less formal collaborative learning methods
∗ Directly address how to prepare your class for group activities, given that some TAs

only know for a few days before the semester what they are going to teach.
∗ Have a handout with a list of recommended group formats/activities. We discussed a

lot, but I think if they have a physical list they will be more likely to look at it and
consider which is most applicable to their class.

∗ I think this seminar was and should be heavily lecture-based. But we need something
around the mid-seminar mark to break up the lecture. I noticed a lot of TAs having a
hard time paying attention towards the end.

∗ Find volunteers among experienced TAs and lecturers who are willing to let TAs observe
their interactive classes. One of the TAs suggested that she would feel more comfortable
implementing group work and that she would do it better if she could actively observe
it being implemented in a math class.

• Rob’s Comments
– I really like the third item of the proposed changes. I think that could be very useful and

something we could also post on the MCTP website, perhaps. Making it freely available will
maybe draw some TAs to the MCTP website and allow them to implement group learning
techniques when they feel comfortable.

– While in Dustys second to last comment, she indicates that this seminar should be largely
lecture based, it may be possible to have the class break into small groups like we usually do.
We could have as an assignment prior to this seminar involving the students implementing
group work in their own sections or having them observe someone implementing group learning
in their own class.

• Martha’s Comments
– I agree with Dusty that my expertise and background in group work helped staunch some of

the skepticism. We may want to bring in someone to lead this seminar next semester who
is not one of the regular instructors depending on the experiences the instructors have with
collaborative learning.

– I dont think an assignment asking the TAs to implement group work before the seminar is a
good idea. The first time group work is used in a class is often not very productive, and I think
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it could turn off the TAs. Also, group work needs to be done right and without introduction
and support, I would worry about the implementation. However, I do agree that we needed
more small group discussion and activities; there was some in the plans, but I was reluctant
to break up the large group discussion.

3. Summary

This time, we discussed collaborative learning. The take-away message is that in-class collaborative
learning can have tremendous benefits for your students, but takes some time setting up. Of course, investing
some time at the beginning can pay off in having to spend less time re-explaining concepts in office hours
and students performing better on exams and quizzes.

We have assumed many of the graduate students do not have experience in organizing in-class group
learning exercises. The thing to keep in mind is that students may be at first resistant to the idea of group
learning. You may have a bimodal distribution of such students: those that dont want to do it because they
know they will get stuck doing a majority of the work and those that dont want to do it because they dont
want to do work. The goal of this seminar was to show the graduate students how to motivate all of the
students to be involved and improve the overall understanding of the material.

• Groups can be organized as follows: in pairs or in groups of four.
– The benefit to pairs is that there is increased accountability. No one can slack on their work

without the other group member knowing. Also, its much easier to arrange meeting times
outside of class if the in-class work requires out-of-class work, as well. If pairs change each
time, then one does not have to worry about someone dropping the course and leaving someone
without a partner for the rest of the semester.

– The benefit to groups of 4 is that over the course of the semester, if one of the group members
drop, then the group is not diminished to just one person. Also, a larger group can sometimes
have more productive brain-storming sessions.

– We had a few articles describing how to establish bonds between group members and the
various ways to increase positive/productive group dynamics over the course of a semester.
Such techniques are useful for base-groups (groups of 4 or so).

– When forming base-groups, it helps to have a diverse mix of people. As mixed as possible:
ethnicity, skill, gender (studies show that having at least as many females as males provides
for a setting where females feel more comfortable and perform better than more males than
females in a group.) Also, it helps to not have skill levels among group members be too far
apart.

• Group skills
– Help groups establish roles and identify the skills of each member. Some people are more

comfortable with certain tasks and each group member should feel as if they are making a
significant contribution.

– Help groups establish positive interdependence and personal accountability.
• How to grade group work

– Everyone can turn in his or her own write-up. Then, you can either grade each one individually
and assign and individual grade to each person, or you can pick one of the write-ups from one
of the group members and grade it. Then assign this grade to every group member. The latter
grading technique, if told to the students before hand, can potentially lead to everyone doing
a better job on his or her write-up because they dont know whose write-up will be chosen as
the representative write-up.
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CHAPTER 9

Teaching Philosophies

1. Abstract

1.1. Abstract for Seminar Leaders. Everyone has their own philosophy about teaching, but new
TAs have not necessarily taken the time to ponder their philosophy and what motivates it. This seminar,
occuring towards the end of the semester, affords TAs the opportunity to reflect upon their semester and
their teaching practices in order to form their philosophy. They should think about what teachers should
do, what they shouldn’t do, how they can learn and become better teachers, and what responsibilities they
have for their students. Additionally, their teaching philosophy should include their opinions on grading and
notation, motivating students, administering and using evaluations, writing exams, and using collaborative
learning; they should establish both their opinions and how those opinions were formed.

A teaching statement professionally displays the key components of a teaching philosophy. It should be
specifically written for an audience interested in teaching, not research. As such, material on TAs research,
publications histories, etc. should not be included in a teaching statement. The target audience for a teaching
philosophy will want to know how you teach, view your role as a teacher, interact with students, evaluate
your teaching, improve your teaching, and stay motivated.

1.2. Preview for Students. We will be discussing teaching philosophies. Understanding who you are
as a teacher is important. For one, you understand your strengths and weaknesses. Moreover, it gives you
an opportunity to reflect on how to improve. The eventual goal of this seminar is to help you learn how to
write a teaching statement that concisely expresses your teaching philosophy.

1.3. Pre-Assignment. Please read and consider the teaching philosophies emailed to you.

1.4. Homework. For this assignment you can do one of three things(1-2 pages):

• Write a teaching statement
• Outline a teaching statement
• Write a thoughtful statement answering these questions:

– What is your role?
– What do you expect from your students?
– How do you think your students learn, and how can you facilitate learning?
– What types of assessment do you use in class and how do you use them?
– What shaped your teaching philosophy?

2. Seminar Outline

2.1. Schedule.

• (15 Minutes, Large Group Discussion) Why write teaching statements?
– Writing it will help you figure out what your teaching philosophy is

∗ It motivates your classroom policies etc.
– You need a teaching statement for university jobs
– Even outside of academia you often have to instruct other people
– If you are nominated for a teaching award you will definitely need to submit a teaching

statement.
• (10 Minutes, Small Group Discussion) How does your teaching philosophy affect your class and

what aspects does it affect?
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• (5 Minutes, Large Group Discussion) How does your teaching philosophy affect your class in terms
of...

– Lecture
– Assignments and Exams
– Student activity in class
– Class policies
– Interaction with students in class and otherwise
– Availability outside of class time

• (20 Minutes, Large Group Discussion) What are the primary components that should be included
in a teaching statement.

– What is your role?
– What do you expect from your students?
– How do you think your students learn and how can you facilitate learning?
– What types of assessment do you use in class and how do you use them?
– What shaped your teaching philosophy?
– Specific examples of things you do that reflect your teaching philosophy
– If the teaching position you are applying for differs from your current teaching position, make

sure your statement reflects how your teaching philosophy adapts
∗ If you had more freedom over classes, what would you do that you are now allowed to

control now?
• Brief Statement: What types of language and voice should you write your statement in?

– It depends on your audience and the type of job for which you are applying
∗ Research vs teaching universities vs high schools etc.

– Random writing tip: Readd your statement out loud, have someone else proofread etc. Don’t
proofread immediately after you write it. Seminar leaders share their answers to the most
important things that are included in their teaching statements.

2.2. Post-Seminar Notes.

• Dusty’s Comments
– What went well:

∗ What to include in a teaching statement went well. I think that sending the TAs the
examples to read ahead of time was also a great idea. They were able to discuss their
ideas about teaching philosophies and statements using those examples.

∗ I still dont know how interested they were in hearing about the most important things
included in our statements, but it seemed like it gave them ideas for their own teaching
statements.

∗ Having more large group discussions. We spent the majority of this seminar in large
group discussion and that seemed most appropriate for the material that we discussed,
and worked very well in covering everything we intended to cover.

– What did not go well:
∗ The discussion on how your teaching philosophy affects your class seemed a bit redundant

in relation to everything we had already discussed during the semester.
∗ I dont think we discussed enough how the institution to which they are applying should

influence their teaching statement.
– Proposed changes for the future:

∗ We can probably add more to this seminar, either in this topic, or a short discussion
from another topic. We moved through the discussions pretty quickly and we ended a
bit early.

∗ Eliminate the section on how your teaching philosophy affects your class and instead
cover that as examples when discussing what to include in your teaching statement. We
also covered some of these examples when talking about our own philosophies.
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∗ Be very explicit about the difference between a teaching statement and a research state-
ment, how they should differ, and why you should not put your research on your teaching
statement.

∗ Since we had extra time, if we want students to consider their teaching philosophies and
really solidify their opinions, it might be interesting to have them discuss and defend
their teaching philosophies in pairs. We can give them guided questions to get them
discussing issues of philosophy that people sometimes disagree on. This will have them
evaluating their philosophy and their reasons for having that philosophy. The only
problem I can foresee is that the debate might get quite heated.

• Rob’s comments
– Regarding What did not work, I agree whole-heartedly with Dustys second point. I’m hoping

to address the general job application process in the spring. When I do that, I will definitely
include that material 1) on the MCTP website and 2) in the course pack. I think students
should know that there is a difference between a teaching statement for a postdoctoral position
and a teaching statement for a liberal arts college. These may be two ends of a particular
spectrum and I think we should address as many flavors of teaching statements as possible.

– The last item of Dustys proposed changes for the future is an excellent idea. I think this will
challenge people to really get at the core of their teaching philosophies.

• Martha’s Comments
– I love the idea of having students debate and defend their teaching philosophies in pairs as

long as careful monitoring is done to make sure discussions remain civil.
– I know its a teaching seminar, but as an additional topic, a short description of and discussion

of research statements would be a nice complement.

3. Summary

Beliefs about your role as a teacher. As an instructor, you should form some type of teaching philosophy.
Where do you stand as an instructor?

• Why have a teaching philosophy:
– To have direction
– To be consistent in your teaching
– To maintain motivation
– As a means of self-reflection
– As a way of identifying why it is students may be struggling

What is a teaching statement? It is a written statement that clearly (and concisely) expresses your teaching
philosophy. Even if you are going to be going into industry after you graduate, being able to express how it is
you may one day mentor a new-hire or how it is you can instruct other colleagues will be helpful. A teaching
statement is essential in academia, but may be written differently depending on where you are applying.

• Why write a teaching statement:
– To inform on course policies
– To inform on course materials
– To know what to write on your teaching statement you will one day submit as part of a job

application
– Provides an identity
– Nominations for awards and promotions

• Some questions you may want to address when writing a teaching statement:
– How does your teaching philosophy affect:

∗ Lecture
· More emphasis on applications and data collection than theory?
· Link topics to real-world problems
· Do you ask a lot of questions of the students to prompt interaction?

∗ Assignments/exams
∗ Student activity in class
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· Student led discussions or primarily lecture-based instruction?
∗ Class policies

· Require attendance?
· Do you award partial credit or not? What philosophies do you have on grading.

∗ How you interact with your students
· Do you treat your students like equals or do you maintain a strict and formal

teacher-student relationship.
∗ Your availability in class and out of class

· Do you give out your phone number? (generally, not a good idea at larger schools)
· Do you hold office hours in non-traditional places (outside, in cafes, etc.)?
· Do you allow students to make appointments?

∗ Which students opt to take your class
· Do you attract a broad spectrum of students or a narrow group of students?

• What are the components to be included in a teaching statement?
– Courses taught
– What you see your role being in your next position.
– What is your role as an instructor, mentor, course-planner, etc.
– Express an interest in running/designing certain courses.
– Describe the types of courses you would like to teach.
– Your expectations of students (and what they can expect from you).
– Cite specific studies if you are going to discuss the importance of certain teaching techniques

and whether or not you have implemented said techniques in your class.
– Keep in mind that what you discuss and how you discuss it depends largely on where you are

applying for a job. Try to have multiple teaching statements for this reason.
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CHAPTER 10

Looking Back, Looking Forward

1. Abstract

1.1. Abstract for Seminar Leaders. Over the course of the seminar, TAs are exposed to a wide
range of ideas and it can be a lot of information to absorb. It is often beneficial to review key concepts and
how those concepts interact with each other. This seminar should remind the TAs of the most important
things we covered, so they can utilize that information to improve their teaching going into the next semester.
It also offers TAs and seminar leaders the opportunity to revisit topics or to discuss topics weren’t covered.
This seminar should focus on what the TAs learned and what they can do with that knowledge in the future.
They are not just looking back; they are look forward to the changes they intend to make and the skills they
want to improve.

If time allows, this may be a good seminar in which to add some ”Using Technology“ material. There
are not a lot of technology options available to TAs, but there are some. Most students have constant access
to YouTube, WolframAlpha, graphing calculators, and a broad range of tutorials, examples, and lectures
online. These tools can be of great use to us as teachers if we know how to distribute them and vet them
for accuracy and notational consistency.

Using technology does not mean making PowerPoint presentations and this use of technology is often
ineffective. Technological resources, however, that can be used as a supplement can be of great value to both
TAs and students.

1.2. Preview for Students. We’ll look back over what we discussed this semester, address questions
and topics we haven’t already covered, and talk about how to apply what we’ve done to the semesters ahead.

1.3. Pre-Assignment. Consider this semester and bring a list of things we didn’t address or any
questions you still have.

1.4. Homework. None.

2. Seminar Outline

2.1. Schedule.

2.2. Post-Seminar Notes.

• Martha’s Comments
– What went well:

∗ When the TAs discussed surprising situations that had come up this semester, we had
some good discussion and TAs shared good information about how to deal with sticky
situations.

– What did not go well:
∗ There was miscommunication among the three of us before the seminar and had different

priorities for the seminar.
– Proposed changes for the future:

∗ Seat students by topic/type of class
∗ Have students discuss at their tables how they think the semester went, what they think

their successes were and what didnt go as well as they wanted. They should also talk
about why they think those things went well or not.
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∗ Also have students discuss what theyd like to do for the following semester. They may
or may not know what theyre teaching the following semester, so they may not be able
to tailor it as much as Id like to see.

∗ Dont forget about the evaluations of our seminar.
• Rob’s Comments

– I agree that I took the wrong perspective on this seminar. It definitely needs to be geared much
more towards reviewing what weve talked about and how each of us is going to implement
that which we learned in the seminar.

– As far as the success of the seminar goes, I think we did a great job! I went into with no
expectations and, while anything positive is better than nothing, I am thoroughly impressed
with the level of interaction we had from many of the students as well as how well we were
able to organize the seminar.

– Next time, this seminar should definitely solely focus on the teaching aspects of the seminar
and not talk about the qual prep seminar next semester (except for maybe a brief mention).
We can also use this seminar to fine tune things for next Fall.

3. Summary
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CHAPTER 11

Appendices

1. Reflections on the Seminar as a Whole

Dustys Reflections on the Teaching Seminar in General These are all just my opinions on what we should
do in the future. They are all things that the team can discuss and decide on together.

• The seminar covering how to write exams should happen early in the semester so TAs have it before
they write their first exam.

• We should have a syllabus for the seminar to be given out on the first day. Make sure the seminar
is credit/no credit.

• In each seminar dedicate an amount of time to review the things from that seminar that TAs can
use to change their classes. Some TAs on the evaluations did not think it was clear enough how to
apply this seminar to their classes, and also felt that they have no power in coordinated classes.
Most of the stuff we cover is within their control, even in coordinated classes.

• Make sure that every topic includes a portion/discussion that is relevant for recitation leaders.
Sometimes we focused a lot on coordinated classes and not enough on recitations. There are
concrete and important differences between the two that we should consider when preparing for
every seminar.

• I thought having a primary leader for every seminar worked well and helped us stay on task and
move through the material we wanted to cover.

• Throughout the semester we tended to budget less time for big group discussions than we ended up
using. Future seminars should be more liberal with the time budgeted for these as the big group
discussion tend to spark debates. As these debates are often very productive, it is better to budget
time for them than to avoid them altogether.

• Be very clear on the syllabus and on the first day as to
– The purpose of the seminar
– Our mission
– What we expect of the TAs in regards to participation, attendance, and actually implementing

changes in their classes
– What we will cover
– When they are expected to turn in assignments

• Have some sort of written work due every seminar. This may help get the TAs in the habit of turning
their work on time rather than during the last week of classes. We should also read, comment on,
and then hand back this written work. It gives us a chance to learn their names better, and I think
will also send the message that we are interested in their ideas and what they are doing, and that
we recognize and care about the effort they are putting into the seminar. We should, however, keep
these assignments reasonably small, and specify whether we want them turned in via email, hard
copy, or if either is acceptable.

• We always discussed in detail what was going to be covered in each seminar. Then one person
would present what we discussed and wrote together. This seemed like a really good method for
preparing lectures, but sometimes the presenting team member would say something that we had
not discussed and that the whole team may not agree with. This creates a dilemma because then we
have the choice of publicly disagreeing with a team member, which may negatively affect student
confidence in us, or letting potentially important philosophy and/or policy discrepancies slide. Im
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not sure how to best prevent this except to make more detailed schedules for the seminar so that
everything discussed is something that the entire team has discussed and reached a consensus on.

• We also had an issue with attendance. A huge portion of the TAs got in the habit of being
ridiculously late to seminar. This may be because they view the seminar as more of a talk that
they go to and less as a class. Having a syllabus may help with this issue, and it should be very
specific about our expectation that everyone attend seminar and that they get there on time. The
tardiness issue was largely resolved when I talked to them about it at the end of a seminar and
made it very clear that we expect them to be there on time. We should head this issue off from
the beginning.

• I think the TAs underutilized the website. I dont know if we can get funds to print out handouts,
but they may use the written material more if we hand it to them at the end of each seminar, or
have a big packet of all of the written material to give them at the beginning.

• Quiet people tended to organize themselves into one quiet group that didnt participate a lot. We
may want to consider giving more structure to the groups so this doesnt happen, or adding an
in-class participation requirement to the syllabus. If we do this, we can let TAs know halfway
through the semester if they are not meeting this requirement, hopefully giving them the push they
need to engage a bit more.

• Team members should make every effort to discuss responses to student emails/issues/etc. with
the rest of the team before making important decisions. We do not want TAs getting one response
from one of us, and a different response from another. In order to increase TA confidence in us, we
want to appear as a very cohesive unit. If a team member disagrees with another team members
decision, this should be discussed amongst the team before contacting the TAs.

• Martha tended to keep track of all of the assignments this semester and that worked out very well.
Designating one member for this is probably the best way to make sure we know who has turned
in what.

• Unfortunately, many of the grad students do not read all of their emails. If we want them to read
ours we should work to minimize the amount of email we send them and maximize the effectiveness
of each email. For this reason, it may be a good idea to designate one person as the primary email
sender. The whole team can provide that person with everything they want sent out in that weeks
email, so that in general we send out only one email a week. This may increase the likelihood
that they will read our emails, but it does come at the cost of presenting the appearance that the
students are only communicating with one of us via email. Certainly if this is the route the team
wants to take, things that need to be sent out to subsets of the whole group can be sent by anyone
in the team.

Marthas Additional Reflections on the Teaching Seminar in General
I agree with all of the above, but Id like to add a couple things

• I would like to have more time during in-service (We have discussed having two, 3-hour afternoon
sessions.) To be able to more fully address particular parts of the handbook and cover important
points prior to the TAs first classes.

• I think changing the requirement so that only first time TAs need to attend will help lessen re-
sentment and also help create a better discussion environment because there will be fewer people
attending.

• Several students mentioned on the mid-semester evaluations that theyd rather have shorter meetings
weekly. This is something that should be considered.

Robs additional comment: none.

2. Evaluations

2.1. What to Do With Mid-Semester Evaluations. After administering your mid-semester evalu-
ations, you will need to consider the following. How will you choose what to focus on? How many issues can
you address? How do you enact change in your classroom while being consistent with your course policies
and syllabus? Here is one approach you might take.
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• Read your evaluations. I would recommend reading through them question by question, rather
than evaluation by evaluation, so you get a good general sense of the response to each question.

• Make a list of the criticisms that you received. If you received the same or similar criticism
on multiple evaluations, keep track of that so you know what issues arise most frequently.

• Evaluate the criticisms. Decide which issues are most important, whether it is feasible to
address them before the end of the semester, and whether making changes will help your students
at this point.

• Pick one or two issues to focus on. Enacting change can be difficult and time consuming. To
have the most positive effect, pick your priorities and really focus on those (while not forgetting
other issues).

• Respond to your students. Students want to know that you care, that you have seriously
considered their suggestions, and that you are going to work to implement positive changes. Briefly
tell them what you are going to change, how you are going to change it, and what you hope to
achieve by doing so. You may also want to explain why you are not changing certain things, while
acknowledging that you are thankful for all of the criticisms and consider them all to be valid.

• Relay important information to your coordinator. Your students may have mentioned
issues that are outside of your control. You should let them know that you are passing the in-
formation on to people who do have the power to make those changes. Just because you cannot
directly change something does not mean it is unimportant. Coordinators can use the information
you give them to better design courses the next semester. They may also be able to work with you
to address some issues for the remainder of the current semester, and can advise you on how to
respond to those criticisms.

• Keep your evaluations. Your evaluations can inform your future teaching experiences and course
policies. They are useful to reflect on, and some may be worth including in teaching portfolios,
information for teaching awards, etc.

2.2. Qualitative Data and Conflic Between Criticism and Philosophy. We talked quite a bit
today about the usefulness and drawbacks of open ended vs. quantitative questions. It is important to
remember that quantitative and qualitative data are both useful. We are often accustomed to working
with more quantitative data in Math and Statistics, but the science of evaluating qualitative data is well
established in the social sciences. It is, however, a foreign process for many of us. If you would like some
advice on how to analyze the qualitative data you receive from your students, please contact us. The
information from your students can be invaluable if you have to tools to analyze it, even though it may seem
ambiguous at first. As a suggestion, one can do a content analysis of the responses. Such a process involves
counting key phrases and words.

We also received a question about how to deal with criticisms you may not agree with. To help you answer
this question I would like to share an example from my own classroom. In my mid- semester evaluations I
received a lot of comments from students saying that my grading was really harsh. I thought about changing
my grading policy, but having high expectations for my students is extremely important to me. I really felt
that weakening my grading policy would hurt my students in the long run, especially when they get into
more rigorous classes that will have high expectations. However, I wasn’t sure if my grading really was too
harsh. So, I talked to my colleagues, office-mates, faculty members, and anybody else that would listen to
me. I told them my grading policy, what I take points off for and why. The conclusion that all of these
people helped me reach was that my grading policy was both fair and rigorous. I made the decision not to
change the way that I grade. What I did do, however, was explain to my students how I grade, why I grade
that way, and how I think it will benefit them in the future. I offered to work with them to explain grades
and help them improve their grades without weakening my expectations.

You may receive criticisms that contradict very strong beliefs that you have about your teaching methods.
In order to decide whether your policies, methods, etc. really are unfair or ineffective or not, you should
take time to do the following.

• Really think about why you are adamant about the specific policy, method, etc. Is your insistence
on maintaining the policy or method justified? Is there a distinct purpose for the policy or method,
and is it actually accomplishing that purpose?
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• Decide if your policy or method is actually helping or hurting your students. This may mean
discussing the criticism with colleagues and mentors, or looking into educational research (or both!).
If you want some guidance in this area, please let us know.

• Consider the options available to you for addressing your students’ concerns. There may be a
compromise that you can make to meet them in the middle.

• Make your decision and explain it to your students. In particular, if you are not going to change,
explain your reasoning and the justification to your students while acknowledging the legitimacy
of their criticisms.
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3. Collaborative Learning Readings
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Improved Learning in a Large-Enrollment
Physics Class
Louis Deslauriers,1,2 Ellen Schelew,2 Carl Wieman*†‡

We compared the amounts of learning achieved using two different instructional approaches
under controlled conditions. We measured the learning of a specific set of topics and
objectives when taught by 3 hours of traditional lecture given by an experienced highly rated
instructor and 3 hours of instruction given by a trained but inexperienced instructor using
instruction based on research in cognitive psychology and physics education. The comparison
was made between two large sections (N = 267 and N = 271) of an introductory undergraduate
physics course. We found increased student attendance, higher engagement, and more than
twice the learning in the section taught using research-based instruction.

Thetraditional lecture approach remains the
prevailing method for teaching science at
the postsecondary level, although there

are a growing number of studies indicating that
other instructional approaches are more effective
(1–8). A typical study in the domain of physics
demonstrates how student learning is improved
from one year to the next when an instructor
changes his or her approach, as measured by stan-
dard concept-based tests such as the Force Con-
cept Inventory (9) or the instructor’s own exams.
In our studies of two full sessions of an advanced
quantum mechanics class taught either by tra-
ditional or by interactive learning style, students
in the interactive section showed improved learn-
ing, but both sections, interactive and traditional,
showed similar retention of learning 6 to 18months
later (10). Here, we compare learning produced
by two contrasting instructional methods in a
large-enrollment science course. The control group
was lectured by amotivated faculty member with
high student evaluations andmany years of experi-
ence teaching this course. The experimental group
was taught by a postdoctoral fellow using instruc-
tion based on research on learning. The same
selected learning objectives were covered by both
instructors in a 1-week period.

The instructional design for the experimental
section was based on the concept of “deliberate
practice” (11) for the development of expertise.

The deliberate practice concept encompasses the
educational ideas of constructivism and formative
assessment. In our case, the deliberate practice takes
the form of a series of challenging questions and
tasks that require the students to practice physicist-
like reasoning and problem solving during class
time while provided with frequent feedback.

The design goal was to have the students
spend all their time in class engaged in deliberate
practice at “thinking scientifically” in the form of
making and testing predictions and arguments
about the relevant topics, solving problems, and
critiquing their own reasoning and that of others.
All of the activities are designed to fit together
to support this goal, including moving the sim-
ple transfer of factual knowledge outside of class
as much as possible and creating tasks and feed-
back that motivate students to become fully en-
gaged. As the students work through these tasks,
they receive feedback from fellow students (12)
and from the instructor. We incorporate multi-
ple “best instructional practices,” but we believe
the educational benefit does not come primarily

from any particular practice but rather from the
integration into the overall deliberate practice
framework.

This study was carried out in the second term
of the first-year physics sequence taken by all
undergraduate engineering students at the Uni-
versity of British Columbia. This calculus-based
course covers various standard topics in electric-
ity and magnetism. The course enrollment was
850 students, who were divided among three
sections. Each section had 3 hours of lecture per
week. The lectures were held in a large theater-
style lecture hall with fixed chairs behind benches
grouping up to five students. The students also had
weekly homework assignments, instructional labo-
ratories, and tutorials and recitations where they
solved problems; this workwas graded. Therewere
two midterm exams and a final exam. All course
componentswere common across all three sections,
except for the lectures, which were prepared and
given independently by three different instructors.

During week 12, we studied two sections
whose instructors agreed to participate. For the
11 weeks preceding the study, both sections were
taught in a similar manner by two instructors (A
and B), both with above average student teaching
evaluations and many years experience teaching
this course and many others. Both instructors lec-
tured using PowerPoint slides to present con-
tent and example problems and also showed
demonstrations. Meanwhile, the students took
notes. “Clicker” (or “personal response system”)
questions (average 1.5 per class, range 0 to 5)
were used for summative evaluation (which was
characterized by individual testing without dis-
cussion or follow-up other than a summary of the
correct answers). Students were given participa-
tion credit for submitting answers.

Before the experiment, a variety of data were
collected on the students in the two sections

1Carl Wieman Science Education Initiative, University of British
Columbia, Vancouver, BC, Canada. 2Department of Physics and
Astronomy, University of British Columbia, Vancouver, BC, Canada.

*On leave from the University of British Columbia and the
University of Colorado.
†To whom correspondence should be addressed. E-mail:
gilbertwieman@gmail.com
‡This work does not necessarily represent the views of the
Office of Science and Technology Policy or the United States
government.

Table 1. Measures of student perceptions, behaviors, and knowledge.

Control section Experimental section

Number of students enrolled 267 271
Mean BEMA score (13) (week 11) 47 T 1% 47 T 1%
Mean CLASS score (14) (start of term)
(agreement with physicist)

63 T 1% 65 T 1%

Mean midterm 1 score 59 T 1% 59 T 1%
Mean midterm 2 score 51 T 1% 53 T 1%
Attendance before experiment* 55 T 3% 57 T 2%
Attendance during experiment 53 T 3% 75 T 5%
Engagement before experiment* 45 T 5% 45 T 5%
Engagement during experiment 45 T 5% 85 T 5%

*Average value of multiple measurements carried out in a 2-week interval before the experiment. Engagement also varies over
location in the classroom; numbers given are spatial and temporal averages.
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(Table 1). Students took twomidterm exams (iden-
tical across all sections). In week 11, students took
the Brief Electricity and Magnetism Assessment
(BEMA), which measures conceptual knowledge
(13). At the start of the term, students took the
Colorado LearningAttitudes about Science Survey
(CLASS) (14), which measures a student’s per-
ceptions of physics. During weeks 10 and 11, we
measured student attendance and engagement in
both sections. Attendancewasmeasured by count-
ing the number of students present, and engage-
ment was measured by four trained observers in
each class using the protocol discussed in the
supporting onlinematerial (SOM) (15). The results
show that the two sections were indistinguishable
(Table 1). This in itself is interesting, because the
personalities of the two instructors are rather dif-
ferent, with instructor A (control section) being
more animated and intense.

The experimental intervention took place dur-
ing the 3 hours of lecture in the 12th week. Those
classes covered the unit on electromagneticwaves.
This unit included standard topics such as plane
waves and energy of electromagnetic waves and
photons. The control section was taught by in-
structor A using the same instructional approach
as in the previous weeks, except they added in-
structions to read the relevant chapter in the text-
book before class. The experimental section was
taught by two instructors who had not previously
taught these students. The instructors were the
first author of this paper, L.D., assisted by the
second author, E.S. Instructor A and L.D. had
agreed tomake this a learning competition. L.D. and
instructor A agreed beforehand what topics and
learning objectives would be covered. Amultiple-
choice test (see SOM) was developed by L.D.
and instructor A that they and instructor B agreed
was a good measure of the learning objectives
and physics content. The test was prepared at the
end of week 12. Most of the test questions were
clicker questions previously used at another
university, often slightly modified. Both sections
were told that they would receive a bonus of 3%
of the course grade for the combination of par-
ticipating in clicker questions, taking the test, and
(only in the experimental section) turning in group
task solutions, with the apportionment of credit
across these tasks left unspecified.

In contrast to instructor A, the teaching experi-
ence of L.D. and E.S. had been limited to serving
as teaching assistants. L.D. was a postdoctoral re-
searcher working in the CarlWieman (third author
of this paper) ScienceEducation Initiative (CWSEI)
and had received training in physics education
and learning research and methods of effective
pedagogy while assisting with the teaching of six
courses. E.S. had a typical physics graduate student
background except for having taken a seminar
course in physics education.

The instructional approach used in the experi-
mental section included elements promoted by
CWSEI and its partner initiative at the University
of Colorado: preclass reading assignments, pre-
class reading quizzes, in-class clicker questions

with student-student discussion (CQ), small-group
active learning tasks (GT), and targeted in-class
instructor feedback (IF). Before each of the three
50-min classes, students were assigned a three- or
four-page reading, and they completed a short true-
false online quiz on the reading. To avoid student
resistance, at the beginning of the first class, several
minutes were used to explain to students why the
material was being taught this way and how
research showed that this approachwould increase
their learning.

A typical schedule for a classwas the following:
CQ1, 2min; IF, 4min; CQ2, 2min; IF, 4min; CQ2
(continued), 3 min; IF, 5 min; Revote CQ2, 1 min;
CQ3, 3 min; IF, 6 min; GT1, 6 min; IF with a
demonstration, 6 min; GT1 (continued), 4 min;
and IF, 3 min. The time duration for a question or
activity includes the amount of time the students
spent discussing the problem and asking numer-
ous questions. There was no formal lecturing;
however, guidance and explanations were provided
by the instructor throughout the class. The instructor
responded to student-generated questions, to results
from the clicker responses, and to what the in-
structor heard by listening in on the student-
student discussions. Students’ questions commonly
expanded upon and extended the material covered
by the clicker questions or small-group tasks. The
material shown on the slides used in class is given
in the SOM, along with some commentary about
the design elements and preparation time required.

At the beginning of each class, the students
were asked to form groups of two. After a clicker
question was shown to the class, the students
discussed the question within their groups (which
often expanded to three or more students) and
submitted their answer using clickers. When the
voting was complete, the instructor showed the
results and gave feedback. The small-group tasks
were questions that required a written response.
Students worked in the same groups but submitted
individual answers at the end of each class for
participation credit. Instructor A observed each of
these classes before teaching his own class and
chose to use most of the clicker questions devel-
oped for the experimental class. However, Instruc-
tor A used these only for summative evaluation,
as described above.

L.D. and E.S. together designed the clicker
questions and small-group tasks. L.D. and E.S.

had not taught this class before and were not
familiar with the students. Before the first class,
they solicited two volunteers enrolled in the course
to pilot-test the materials. The volunteers were
asked to think aloud as they reasoned through the
planned questions and tasks. Results from this
testing were used to modify the clicker questions
and tasks to reduce misinterpretations and adjust
the level of difficulty. This process was repeated
before the second class with one volunteer.

During the week of the experiment, engage-
ment and attendance remained unchanged in the
control section. In the experimental section, student
engagement nearly doubled and attendance in-
creased by 20% (Table 1). The reason for the
attendance increase is not known. We hypothe-
size that of the many students who attended only
part of a normal class, more of themwere captured
by the happenings in the experimental section and
decided to stay and to return for the subsequent
classes.

The test was administered in both sections in
the first class after the completion of the 3-hour
unit. The control section had covered the material
related to all 12 of the questions on the test. The
experimental section covered only 11 of the 12
questions in the allotted time. Two days before
the test was given, the students in both sections
were reminded of the test and given links to the
postings of all the material used in the experi-
mental section: the preclass reading assignments
and quizzes; the clicker questions; and the group
tasks, along with answers to all of these. The
students were encouraged by e-mail and in class
to try their best on the test and were told that it
would be good practice for the final exam, but their
performance on the test did not affect their course
grade. Few students in either section finished in less
than 15min, with the average being about 20min.

The test results are shown in Fig. 1. For the
experimental section, 211 students attended class
to take the test, whereas 171 did so in the control
section. The average scores were 41 T 1% in the
control section and 74 T 1% in the experimental
section. Random guessingwould produce a score
of 23%, so the students in the experimental sec-
tion did more than twice as well on this test as
those in the control section.

The test score distributions are not normal
(Fig. 1). A ceiling effect is apparent in the experi-

Fig. 1. Histogram of student
scores for the two sections.
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mental section. The two distributions have little
overlap, demonstrating that the differences in
learning between the two sections exist for es-
sentially the entire student population. The stan-
dard deviation calculated for both sections was
about 13%, giving an effect size for the difference
between the two sections of 2.5 standard de-
viations. As reviewed in (4), other science and
engineering classroom studies report effect sizes
less than 1.0. An effect size of 2, obtained with
trained personal tutors, is claimed to be the largest
observed for any educational intervention (16).

This work may obtain larger effect sizes than
in this previous work because of the design and
implementation that maximized productive en-
gagement. The clicker questions and group tasks
were designed not only to require explicit expert
reasoning but also to be sufficiently interesting
and personally relevant to motivate students to
fully engage. Another factor could be that pre-
vious work primarily used end-of-term tests, and
the results on those tests reflect all the learning
that students do inside and outside of class, for
example, the learning that takes place while doing
homework and studying for exams. In our inter-
vention, the immediate low-stakes test more direct-
ly measured the learning achieved from preclass
reading and class itself, in the absence of sub-
sequent study.

We are often asked about the possible con-
tributions of the Hawthorne effect, where any
change in conditions is said to result in improved
performance. As discussed in citations in the SOM,
the original Hawthorne plant data actually show
no such effect, nor do experiments in educational
settings (17).

A concern frequently voiced by faculty as they
consider adopting active learning approaches is
that students might oppose the change (18). A
week after the completion of the experiment and
exam, we gave students in the experimental sec-
tion an online survey (see SOM); 150 students
completed the survey.

For the survey statement “I really enjoyed the
interactive teaching technique during the three
lectures on E&M waves,” 90% of the respon-
dents agreed (47% strongly agreed, 43% agreed)
and only 1% disagreed. For the statement “I feel I
would have learned more if the whole physics
153 course would have been taught in this high-
ly interactive style.” 77% agreed and only 7%
disagreed. Thus, this form of instruction was
well received by students.

In conclusion, we show that use of deliberate
practice teaching strategies can improve both
learning and engagement in a large introductory
physics course as compared with what was ob-
tained with the lecture method. Our study com-
pares similar students, and teachers with the same
learning objectives and the same instructional
time and tests. This result is likely to generalize to
a variety of postsecondary courses.
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