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Quantitative Problem Solving

Problem solving in the natural and applied sciences, accounting and mathematics involve both

qualitative thinking and quantitative application. Memorization of formula or using a “plug and chug”

trial and error approach is neither sufficient nor efficient.

Essential Strategies for Problem Based Courses

Learn by DOING and THINKING: Spend your study time doing problems and thinking about the
underlying concepts and patterns

e Practice doing problems until you can do them quickly and accurately

¢ Problem-based courses are cumulative: devote time each week to the course

* Preview before class, attend class, review after class

¢ Develop your ability to skim textbooks:

v" Read the introduction, the summary & the review questions

v Skim key words and formulae

* Focus on identifying and understanding concepts, rather than memorization

e Work in groups: compare methods, ask questions but DO the problems yourself

e Set time limits for homework questions and get help when you need it

e Use your resources: TAs, profs, tutors

Decision Steps Strategy

Y2

Decision Steps for:

Write out the problem

The Calculations

1. Thefirst step (could be a
diagram, a table, setting up
an equation, an initial
calculation, et¢.)

2. Thenexl step/caleulation

Continue steps unt
is solved

Decision Steps:
The Thinking Process

1. Whatwas the first
step? Why?

2. Whatwasthe
second step? Why?

il problem

Focussing on “decisions steps” help you think about the
process of solving problems, rather than on the
mechanics of formula and calculations.

In lecture, write down the steps the professor takes
when solving a problem and the reasoning, rather than
just the calculations. These steps are often verbalized,
but may not be written in the notes.

In homework questions, after each calculation or step,
record WHY? you did this.

You can also use this strategy to i) help identify the key
decisions or steps required in answering individual
problems, ii) group similar problems according to
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meaningful criteria, and iii) develop a general approach to solving problems of this type.

Once you can move to the general case, your speed will
increase and it may not be necessary to continue to
calculate additional review problem sets.

Creating Concept Summaries

In any course, there are usually only a few basic concepts
(sometimes expressed as formula) which are applied in a
variety of ways or situations. Organizing concepts helps
you to see connections and patterns, and improves recall.

Concept summaries provide a structure for organizing
fundamental, general ideas and allowing you to distinguish
the concept, topic or general idea from applications,
variations or specific cases.

For example, the concepts of acid, base and PH can be
meaningfully grouped in chemistry; Newton’s 2" Lawis a
core concept in physics, which is a different concept from
kinematics; and annuity is a concept in finance.

Using Homework Time Effectively

1. Prepare for the homework questions:

Concepi Summary for:

it

Additional importantinfo (sign conventions, special

eic.)

Sirnpie exarnpies, expianafions, or cases:

Reievant knowns &unknowns (and words or phrases from
word problerrs that signal these):

Review class notes and understand the concepts (30 - 45 minutes).
Work as far as you can on a sample problem without looking at your notes. Refer back to notes

only when you need to and try again.

Repeat until you can solve the problem both accurately and quickly. (1 hour ?)

2. Start the homework questions. Ask questions about the problem and your method of solving it:

What are the givens? What is required?
Can | diagram this?
What concepts are referred to?
Is the problem similar to others | solved?
Is there any part | can solve now?
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What more do | need to understand this?

3. Set time limits for each question (e.g. 20 minutes). If you cannot solve the problem within the time
limit, note where you got stuck and get help to figure it out.

4. Start with simpler problems and work up. If you do not have time to do all the problems in a set,
select some from the beginning, some from the middle, and some from the end.

5. Drill problems until you are accurate and fast.

Aim to be an Expert Problem Solver

Compare your habits to the experts:

Do | reflect on my thought process?

Do | initially focus on accuracy and then later focus on speed?

Do | work in a study group but solve the problems myself?

Do | spend time reading and defining the problem?

Do | write things down to overcome the limits of short-term memory?
Do | use a variety of tactics when solving problems?

NN N N N N

Do | use a systematic strategy?

For more information on Quantitative Problem Solving, go to
http://www.queensu.ca/learningstrategies/undergrad/problemsolving/module.html




