
Graphing Backwards

Give the students a list of properties of a graph of a
function. Ask the students to come up with a

formula that represents a function whose graph
satisfies all properties in the list.

Example: Find the formula for a function which has
zeros at −1 and 1, a vertical asymptote at x = −2

and horizontal asymptote at y = 1.

SLG Definition Orgy

1. Students are instructed to write a definition in
their own words, individually.

2. pair, share, combine

3. come together as a group to agree on a definition

Steps on Post-its (?)

Write the steps on post-its and get them to identify
what they have used and label it.

Concept Mapping

Ask students to name all of the major topics that
they have covered. Write and circle each topic at

some scattered location on the board. Ask students
to represent connections between each topic with a

line. (The result will look like a web.)

Be the math.

• Explain concept without using symbols or equa-
tions on the board.

• Can dance, draw, sing, . . .

Two Lies and a Truth

Find three questions with solutions. Add mistakes to
two of the solutions, so that they are wrong. Print
each on its own paper, and make a copies for all
students. Let students know that the two of the

three are incorrect. Ask them to find the mistake
individually and explain/discuss why.

NO DATA

Give the students a problem, but withhold some of
the information needed to solve it. Let them realize

that they don’t have enough data. At this point,
they will start asking you questions. Aha! Tell them
that they may ask you questions, but you will only

answer some of them. (Answer extraneous questions,
but do not give away any data that you want them

to solve for!)

Answer Key (?)

Give students the answer key and ask them to
identify why they. . .
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Metaphors

Ask students to give metaphors for certain topics or
math problems.

This gives the leader a good idea of the attitude
towards it.

Writer and Speaker

One person writes a solution on the board while
another one explains to the group.

Math Charades

Standard Charades, except that all subjects must be
related to the math course. Everyone should submit
2 or 3 subjects to the pile and participate in acting

and guessing.

Complete one step, pass it on

Have many problems with (roughly) the same
number of “steps” to solve. Do one step, pass it on.
Keep this going until each problem is finished. (It
may be helpful to define the steps on the board

before giving out problems.)

Flipcharts

Give the students their territory; place flipcharts
around the room. This allows the students to get up

and have responsibility for their work.

Step Checklist

• Make a list of what you need to find, steps, etc.

• As you finish a step, check it off.

• If you are lost, read list from top to bottom to
find out what you are doing.

Identify problem type
(for an exam prep session)

Compile a lot of different problems in a random
order, similarly to an exam. Have each student write
down what kind of problem this is (e.g. mean value
theorem, intermediate value theorem, related rates,

optimization). Write down steps to solve.

Math Libs

Create “mad libs”, except where the categories are
not grammar-related (such as nouns, adjectives,

verbs, etc.), but math related instead. Categories
could include functions, real numbers, intervals,

theorems, etc.
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One-minute paper

Write down all of the differentiation formulae. Pass
on to the next person and see if they think they are

correct.

Wait time for problems

Give the students a problem and let them work on it
individually for 5-10 minutes before discussing it and

working it out completely together on the board.

Be a marker

Comment on your friend’s work

• Consider the process of thinking.

• See from a marker’s point of view.

Mark your friend’s work

Give the students 10 min to work on a question
individually. Once they are done, ask them to pass
around their solutions. Give everyone the correct

solutions and ask them to mark their friends’ work,
according to their own judgement. Then, give the
students a proper marking scheme and reflect on

what was different from their expectations.

Make a plan

Give students a variety of problems, and ask them to
write down a short step-by-step procedure for each
problem, without actually solving it. Indicate any

theorems you use.

What got in the way?
(for a post-midterm session)

Ask the students what they had planned to do to
study for the midterm; note these on the board. Ask
them to put a check next to what they did do. Talk

about what got in the way. Reflect about the
effectiveness of these methods.

Jeopardy (?)

• different derivative rules for each category (Does
this mean that each category is a derivative rule,
or literally that each category contains (several)
different derivative rules?)

• assign more points for more extensive (quiz or
exam) questions

Identify the steps

Use small post-its to label the main steps in a
solution.

Purpose: To identify which mathematical concepts
they are actually having difficulty in.
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Make 1 and Take 1

• Make exam problem based on concept focus of
session

• Give to another group.

• Solve and share solutions.

Board Work Model

Prerequisites Solution Summary
(Rules we need (written out of steps

to know) systematically)

Round Robin

• have a different problem for each group.

• solve 1-2 steps at a time (according to predefined
steps).

• pass problem on to next group to continue prob-
lem.

Blast to the Past

Give a worksheet about past topics.
Purpose: To see if students still remember and to

give them the urgency to start reviewing.

Find the fault

Provide the students with an incorrect solution to a
problem and ask them to find the mistake.

Counterexamples

Ask students to come up with a counterexample to a
false statement.

Grading solutions

Individuals/groups write solutions, then pass to
another individual/group for grading.

Draw the Math

Have students try to illustrate with a picture or
graph the statement of an abstract theorem/concept.
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Plan for Next Week

Write down a concise plan for studying for math
(and even other courses). i.e. When will you do your
WebWork, written assignments and extra problems

for practice?
Purpose: To clearly establish goals and

accountability.

Drinking Games

Play the academic version of ”I never”. (Example:
“I’ve never pulled an all-nighter to finish an

assignment.” Those who have drink!)
Caution: Do not use alcoholic beverages. We

recommend juice boxes as a safe alternative. :)

Tackling problems from past midterms
(pre-exam session)

• Split into groups of 2-3 students.

• Each group gets a problem from a past exam.

• The task is to identify what kind of problem this
is before solving it.

• Identify steps and plan before solving.

• Share solutions!

Study Schedule
(in advance of a midterm or final exam period)

Hand out blank calendars. Ask the students to fill in
the dates of all of their upcoming exams. For each

day, indicate which course they will study for (while
including other time commitments). Ask them how

long in total they plan to study for each exam.

Come up with an analogy

Have students come up with a (real-world) analogy
for the statement of an abstract theorem (e.g.

Intermediate Value Theorem, Mean Value Theorem).

Connect Concepts

Ask students to identify dependencies between
abstract concepts and make a flow chart on the

board to see the bigger picture.

Negate a statement

Have students try to come up with the negation of a
statement. (e.g. What does it mean for the limit of a

function to not exist?)

Tally your marks
(post-exam session)

Count marks which you lost for

• carelessness

• no idea how to start

• stuck

• didn’t have time

Alternately, count marks lost for each topic.
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Procedure Flowchart
(in pairs)

For a given type of (word) problems, make a
“generalized” flowchart of steps. (Each step should

be as brief as possible.) For certain steps, if possible
and desirable, expand this in a similar fashion.

Connect the dots
(in pairs)

For any combination of definitions and theorems,
come up with an example and a counterexample.

Setting up the room

If you prefer that students do not write anything
down on paper, then remove the table, or position

the chairs so that they are distanced from the table.
Arrange the chairs in a circle or semi-circle. If you

want the students to write on the board, then
position yourself so that the students are between

you and the board.

Board work model & summaries

Solve a question using the board work model. Note
all the mathematical concepts at a summary table to

revise at the end.
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