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Study Skills Homework 8: 

How to Thrive on In-Class STEM Exams 
 
In the United States, many lower-division, undergraduate, science and engineering courses have grading 
schemes in which 75%-100% of your grade depends on in-class exams. This document will help you develop 
strategies to succeed on tests. Test-taking skills are learned.  
 
Principle 1: Prepare to Succeed by Effectively Managing Your Pre-Test Study Time 
 
To achieve success on in-class exams, you must begin to prepare the day you sign up for class. There are a 
series of study habits you can employ to make your job taking in-class exams much easier. Below are some 
study skills you can use to guarantee you exert your best effort to succeed on in-class exams. 
 

�  Schedule Exam Dates for Each Class by the Second Class Meeting 
  

The moment you get the class syllabus, take out your personal calendar and write down 
important exam dates. Write these using a bright colored pen (like red, orange, etc). 
Highlight these dates with a corresponding bright color (like yellow, red or orange) so 
you can easily identify these dates at a glance. Keep this calendar with you and use it to 
plan ahead for each exam date.    

 
�  Create a “Master Calendar” with all Exam Dates included 

 
By the end of the first week of class, make a “master calendar” with every important date 
in your academic life. On this master calendar, include all of the following: exam-dates, 
quiz-dates, term-paper due-dates, project due-dates and homework due-dates for the 
entire quarter. Also include all academic planning dates. This master list will be 
extremely valuable in managing your time. Realistically, this will take you at least 30 
minutes to make but will save many hours over the span of the quarter and decrease your 
level of stress as you progress through the quarter.  

 
�  Schedule your Personal Life 
 

Prior to the start of the quarter, write down pre-planned events in your personal life. This 
includes trips home to see family, birthdays of family and close friends, weddings, 
funerals, work responsibilities, important social events and any other priorities that will 
require your presence. Write these in a different color (like blue, black, or green). 
Highlight these in a cool color (like green or blue). Also remember to plan in plenty of 
rest, fun, and relaxation at appropriate times throughout the quarter. 
 

Principle 2: Optimize my Study Routines to Focus on Deep Work and Avoid Route Learning Study.   
 
For more about this principle, see study skills homework 6 “How to Prepare for an In-Class Math Exam.” In that 
document, we outline and review a number of useful strategies for study habits prior to an exam. We introduce a number 
of useful study principles that support both deep learning and exam performance. We also demonstrate how these two 
goals can feed into each other: the more carefully you design your system to deeply learn the material, the easier it is to 
prepare for an exam performance. Similarly, by focusing on using effectively learning techniques to prepare for your 
exam you will also improve your depth of understanding of the course content.  
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Principle 3: Test Taking is a Performance 
	

Writing solutions to an exam on a test is a performance. You are demonstrating your ability to properly 
use theorems, definitions and formulas covered in class to solve problems. You solutions should 
demonstrate your problem solving capabilities related to course content.  
 
Think of each problem on an exam as a puzzle. As the test taker, your goal is to generate a valid solution 
to each puzzle by applying techniques discussed in class to the specific questions listed on the exam. As 
you prepare for your exam, you want to identify which techniques apply to which types problems. When 
creating exam solutions, your written work needs to illustrate that you understand the material being 
tested and that you are applying an appropriate technique covered in class to solve the problem.  
 
In addition to demonstrating your technical proficiency on the exam, we also are asked to perform under 
time-pressure. For this reason, I encourage you to learn how to dynamically track your time on the exam. 
Consider the two scenario’s below.  

 
�  Bring an analog clock to the test. Make sure this clock does NOT have Internet access. Also, get 

your instructor’s permission to use this clock prior to the test. The night before the exam, pack 
this in your bag. Have a back-up battery with you, just in case.  

 
�  Begin the exam by budgeting a maximum number of minutes per problem that you are allowed 

to spend before you move on to the next problem. I recommend using the following equation to 
figure out the maximum amount of time that you are allowed to spend on a single problem in 
your first pass through the exam: 

 

Max time per problem for first try = Total Time on Exam 
Number of Problems on Exam 

 
When I do this, I count each sub-problem as a unique problem on the exam. In reality, I also 
subtract 10 minutes from the total time allowed from the exam to get my budget. My hope is that 
at the end of every test, I have time to go back and check all of my work. Ideally, I’ll leave 
myself 10 minutes for such a task. This isn’t always possible for hard exams. But, the point of 
the budget is to create a bright red line.  
 
Suppose, for example, I am taking an exam with 8 problems and I have 50 minutes to finish the 
exam. Then, my maximum allocated time per problem for my first pass through the exam is: 

 

Time per problem for first try ≤ 50− 10 
8 = 40 

8 = 5 min  
 

As I take the test, each time I start a new problem, I look at the clock. I give myself a hard cut off 
of 4 minutes to finish working on the problem. If, after four minutes, I’m still not even close to 
finishing, I circle the problem and come back later. More on this in the next point: 
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�  When I take tests, I strategically choose the order in which you solve problems on the exam. This 

is part of the THREE separate problem-solving sessions I use on exams, organized as follows: 
 
  Pass 1: Solve the “easy money” problems and bank extra time 
  Pass 2: Spend more time on the harder problems 
  Pass 3: Check my work and correct simple mistakes 
 
Let me begin by saying that, before I’ve read a problem, I don’t know how hard that particular 
problem will be for me. But, I like to cultivate the habit that every time I work on a problem, I 
read the entire problem statement in full very carefully. This usually takes me about 30 seconds.  
 
After reading each problem for the first time, I ask myself a simple question: Do I think I can 
solve this problem fully right now and get the right answer without a lot of thinking (aka: did I 
prepare to answer this type of question)?  
 
If my answer is YES:  
  

I try to solve this problem within my budgeted time frame. Ideally, I will solve these type 
of “easy money” problems in less time than the maximum amount of time I budget for 
each problem myself. If I do so, I now am banking extra time for other problems.  
 
More specifically, let’s go back to my example above of 10 problems on a 50 minute test 
which leads me to budget a hard cut off of 4 minutes per problem. Suppose I read the first 
problem on the exam and I determine this problem to be an easy money problem. Then, it 
takes me 3 minutes to solve (totaling less than four minutes for the entire problem). I’ve 
just banked one extra minute on this problem (aka I budgeted 5 minutes, I only took 4 
minutes so I have an extra minute to spare for some other problem). With this in mind, I 
create a pool of extra time that I will use in my second pass through on the exam. For 
each easy money problem my goal is to add time to this pool. 
 

If my answer is NO:  
 
Problems that I don’t immediately know the answer to are a bit tricky. These could 
actually be like a sheep in wolf’s clothing (seemingly scary but actually not too bad 
underneath) or they could be very hard. The problem though is that if I don’t immediately 
know the answer, I’m going to have to spend time and energy figuring out how deep I 
need to go to find a solution to such a problem. In this case, I like to avoid this head-ache 
all together. After reading the entire problem in about 30 seconds, if I determine I don’t 
immediately know the answer, I skip this problem during my first pass and come back 
after I have finished all my easy-money problems.  
 

�  In the first pass of the exam, I focus all of my energy on solving easy money problems. In other 
words, I try to get the easy stuff out of the way first. The easy money problems remind me of a 
quote from the movie The Anchor Man: “60% of the time, we're right 100% of the time.” If all 
else failed and I couldn't solve any of the harder problems, I like to imagine I’d get a 60% on the 
exam because I solved all the easy-money problems 100% accurately and left all the other 
problems unfinished. With that said, in my first pass through of an exam, I’ve complete two 
different and important tasks: 
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Task 1: Sorting the exam problems 

 
Determine which problems on the exam are “easy money” for me and which problems 
are going to take me some extra thought. 
 

Task 2: Get the easy stuff out of the way and bank extra time 
 
Get all the easy material done first and earn as much extra time as possible for the harder 
problems that will take thought, care, and creativity.  

 
�  In the second pass of the exam, I shift my focus to the harder problems on the exam.  At the start 

of this second pass, I re-budget my time. I count all the problems I have left unsolved on the 
exam and multiply this by my budgeted time per problem. Then I add all the extra minutes I 
earned from solving the easy money problems faster than I budgeted. Now I get a new total time 
estimate for the exam.  

 
Let’s look back at the example of our eight problem test. Suppose that on my first pass of the 
exam, I have the following statistics: 
 
 Problem 1: NOT easy money: Read & skip  

Problem 2: Easy money: Read & solve completely in 4 minutes (+1 minute) 
Problem 3:  Easy money: Read & solve completely in 3 minutes (+2 minute) 
Problem 4:  NOT easy money: Read & skip 
Problem 5: Easy money: Read & solve completely in 5 minutes (+0 minute) 
Problem 6:  Easy money: Read & solve completely in 5 minutes (+0 minute) 
Problem 7: Easy money: Read & solve completely in 2 minutes (+3 minute) 
Problem 8: NOT easy money: Read & skip 
 

Now, I have 3 problems left unsolved times 5 minutes per problem for a budgeted time of 15 
minutes total. But, I can add to that 6 extra minutes of time. Now, I have a revised budget of time 
for my harder problems: 
 

Max time per problem for second try = Total budgeted time+ extra time in bank 
Number of Unsolved Problems  

 
In our example above, this looks 
 

Time per problem for second try ≤ 15+ 6
3 = 21 

3 = 7 min 
 
 Now I have gained two extra minutes on the problems that are harder, which 40% more time.  

	
 
Principle 4: For Hard problems, don’t start by trying to get the answers 
	

Use George Pulya’s four steps of problem solving to guide your work on hard problems (see next pages) 
 
  



Polya’s Problem Solving Techniques 
 

In 1945 George Polya published a book How To Solve It, which quickly became his most 
prized publication.  It sold over one million copies and has been translated into 17 

languages.  In this book he identifies four basic principles of problem solving. 
 

Polya’s First Principle:  Understand the Problem 
This seems so obvious that it is often not even mentioned, yet students are often stymied 
in their efforts to solve problems simply because they don’t understand it fully, or even in 
part.  Polya taught teachers to ask students questions such as: 
 

• Do you understand all the words used in stating the problem? 
• What are you asked to find or show? 
• Can you restate the problem in your own words? 
• Can you think of a picture or diagram that might help you understand the 

problem? 
• Is there enough information to enable you to find a solution? 

 
Polya’s Second Principle:  Devise a Plan 
Polya mentions that there are many reasonable ways to solve problems. The skill at 
choosing an appropriate strategy is best learned by solving many problems.  You will 
find choosing a strategy increasingly easy. A partial list of strategies is included: 
 

*Guess and check   *Look for a pattern 
*Make an orderly list   *Draw a picture 
*Eliminate the possibilities  *Solve a simpler problem 
*Use symmetry   *Use a model 
*Consider special cases  *Work backwards 
*Use direct reasoning  *Use a formula 
*Solve an equation   *Be ingenious 

 
Polya’s Third Principle:  Carry Out the Plan  
This step is usually easier than devising the plan.  In general, all you need is care and 
patience, given that you have the necessary skills.  Persist with the plan that you have 
chosen.  If it continues not to work, discard it and choose another.  Don’t be misled, this 
is how mathematics is done, even by professionals. 
 
Polya’s Fourth Principle:  Look Back 
Polya mentions that much can be gained by taking the time to reflect and look back at 
what you have done, what worked, and what didn’t.  Doing this will enable you to 
predict what strategy to use to solve future problems. 
 
 

(How to Solve It by George Polya, 2nd ed., Princeton University Press, 1957) 
 



1.  Understand the Problem 
• First.  You have to understand the problem. 
• What is the unknown?  What are the data?  What is the condition? 
• Is it possible to satisfy the condition?  Is the condition sufficient to determine 

the unknown?  Or is it insufficient?  Or redundant?  Or contradictory? 
• Draw a figure.  Introduce suitable notation. 
• Separate the various parts of the condition.  Can you write them down? 

 
2.  Devising a Plan 

• Second.  Find the connection between the data and the unknown.  You 
may be obligated to consider auxiliary problems if an immediate 
connection cannot be found.  You should obtain eventually a plan of the 
solution. 

• Have you seen it before?  Or have you seen the same problem in a slightly 
different form? 

• Do you know a related problem?  Do you know a theorem that could be 
useful? 

• Look at the unknown! Try to think of a familiar problem having the same or 
a similar unknown. 

• Here is a problem related to yours and solved before.  Could you use it? 
Could you use its result? Could you use its method?  Should you introduce 
some auxiliary element in order to make its use possible? 

• Could you restate the problem?  Could you restate id still differently?  Go 
back to definitions. 

• If you cannot solve the proposed problem, try to solve first some related 
problem.  Could you imagine a more accessible related problem?  Could 
you solve a part of the problem?  Keep only a part of the condition, drop 
the other part; how far is the unknown then determined, how can it vary? 
Could you derive something useful from the data? Could you think of other 
data appropriate to determine the unknown?  Could you change the 
unknown or data, or both if necessary, so that the new unknown and the 
new data are nearer to each other? 

• Did you use all the data?  Did you use the whole condition? Have you 
taken into account all essential notions involved in the problem? 

 
3.  Carrying Out The Plan  

• Third.  Carry out your plan.  
• Carry out your plan of the solution, check each step. Can you see clearly 

that the step is correct? Can you prove that it is correct? 
 
4.  Looking Back 

• Fourth.   Examine the solution obtained.   
• Can you check the result? Can you check the argument? 
• Can you derive the solution differently?  Can you see it at a glance? 
• Can you use the result, or the method, for some other problem? 
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Principle 5: Show your work strategically 
	

Strategically show work to demonstrate competencies on the exam. 
 

i. Solving Problems at Home: When you solve problems in the privacy of your own home, you 
are free to jot down any notes on paper napkins, use scratch paper (sand-box mathematics) 
and take as much time as you’d like to arrive at the solution. Since you have no audience for 
you solution set, the presentation style doesn’t matter, the method that you used to arrive at 
your solution is un-important and your have the privilege of determining y 

 
ii. Solving Problems on a Test: When you solve problems on an exam, you are producing 

solutions for an audience. Your audience is the grader of the exam. Exam solutions do not 
necessarily need to be as detailed as homework solutions. On homework, you want to show 
all your steps to make sure you have mastered the pre-requisite skill sets required for the 
class. On exams, you’ll generally want to demonstrate competency. 

 
Below are some useful strategies for showing work on exams.  
 
�  Write your solutions clearly in the space below the problem statement.  
 
� Write solutions vertically down the page, one line directly above the next.  
 
� Whenever possible, avoid writing solutions horizontally across the page. Also, avoid organizing your 

solutions side-by-side. Doing either of these often leads to work that is not fully explained and also is 
not visually appealing. 

 
� Use the equals sign “=” to connect equivalent EXPRESSIONS. 
 
 
 
 
� Work down the page and vertically align equals signs to connect EXPRESSIONS 
 
 Problem 2: Simplify the following expression [write expression here]. 

 
 Solution:  
 

 
 
 
 
 
 
 
 
 
 
 
 

Expression	1	 Expression	2	=	

Expression	1	 Expression	2	

Expression	3	

	 Simplified	
Expression	

=	

=	

=	
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�  Use the implication sign “⟹” to connect equivalent EQUATIONS. 
 
 
 
 
 
 
�  Work down the page and vertically align implication signs to connect EQUATIONS 
 
 
 Problem 3: Solve the following equation [write equation here]. 
 
 Solution:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

� If possible, do no more than two algebraic simplifications from one line of a problem to the next.  
 

� Avoid “back-of-the-envelop” problem solving: Try not to scribble down your work in  
 
� Avoid solving problems “in your head.” Instead, write down your steps and all relevant details you 

find important. This will make it easy to retrace your work as you prepare for exams. 
 

Expression	1							=							Expression	2	 ⟹	 Expression	3							=							Expression	4	

Expression	1							=							Expression	2	 ⟹	 Expression	3							=							Expression	4	

	 	

⟹	 Expression	5							=							Expression	6	

⟹	 ! =  solution	


