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Strategic  Studying
Getting the most for your time and effort

When preparing for an exam, study the right stuff.  The things that are most important to the course are those that are emphasized during lecture and those in specifically assigned readings.  Learn these first and learn them best.  General book assignments are important too, of course, and you are responsible for the broad general points that are made in them.  But when time is limited, remember that most points on an exam deal with material discussed in lecture.

Why should you attend lectures, and what is the relationship between downloadable powerpoint lectures and the 'real thing'? 

It is an ongoing frustration and amazement to most faculty that a large portion of their students, particularly in early years, do not come to lectures. For some years I avoided posting my notes for 100- and 200- level classes in order to encourage lecture attendance, not that it was entirely successful. Why should you bother if the notes are available on line?

Most faculty spend considerable time and effort preparing lectures. As a result they feel that class attendance is valuable. Only during class time do students have regular opportunities for contact (passive) and interaction (active!) with people who have spent years learning about a particular topic. Make the most of this opportunity! In the late 90's I calculated that the cost of undergraduate education was about $2 per lecture minute calculated as tuition+books+room and board+wages from minimum wage job you could have had otherwise. Costs have increased since.

Two components to “the right stuff” -- concepts and facts

Concepts allow you to organize information from related aspects of a process. Facts are the details that many people mistake for knowledge. Knowledge of a subject means that you can distinguish concepts and facts, and relate different parts. Concepts give you a framework for cataloguing your facts and relating them to each other. Unorganized or isolated facts are merely trivia.


Good lectures introduce/explain/elaborate concepts and then furnish them with facts. As you review your lecture notes (discussed below) keep in mind that some of each lecture will be conceptual, and some factual. If you learn the concepts first, the facts will be easier to remember. But first, you have to make sense of the stuff you wrote down in class.

Since the lecture material is so important on the exam, it follows that your lecture notes are your most important single resource in studying for the exam.  Therefore, accept this as a fact, and do not delude yourself: 

YOU TAKE LOUSY LECTURE NOTES! EVERYONE DOES.

They are so bad that even if you were allowed to look at them during an exam, you could not get an A, if that is all you had going for you.  Your notes are messy, incomplete, unorganized, often wrong, and written in an impromptu shorthand that you can barely decipher later the same day, and that you cannot make sense of at all on the night before the exam, if that is when you start to study.

How to take better notes

Given the stress I have placed on paying attention to your professor during lecture, it is worth considering what I mean by the term “notes”. Most important: lecture notes are not a word‑for‑word transcript of what your professor says. This is impractical.

First, unless you are trained in shorthand, you cannot hope to write down everything said during a lecture. Most people develop an informal shorthand, but even then they probably will not be able to draw all the diagrams as well as indicate the emphasis the professor places on the subject at hand. If you feel that you need a transcript, invest in a tape-recorder. Most lecturers do not mind being taped, but it is extremely bad form to do so covertly. So, ask your professor for permission.


In the final analysis, the value of a lecture is in the professor’s emphasis and interpretation of a particular subject. Therefore, your notes should include key ideas, definitions, topic headings, and particular emphasis. Generally, diagrams will be taken from your text (or another defined source) so you can make notations directly.


If your notes are to be useful for study purposes, rewrite them after class, preferably in the company of a study group but at least with your textbook handy. This is an informal group of students in a given course that has decided to pool resources to optimize their lecture notes. In my courses, the textbook is never wrong and the professor (me!) is always right.

If you find a disagreement, or have a question, clarify it as soon as possible. Ask between/during/before/after class, or phone, or email.

What should you do with your lecture notes?

1. Rewrite them in English as soon as possible, while the scribbles still make sense.  Do it faithfully, as a regular part of your schedule, or you will not do it at all.  Use complete sentences; label and explain diagrams even if you think they are quite clear already; try to organize things in sections or categories to show relationships.

2. Group effort pays off

It would be better if you did this after talking over your notes with a friend, or better still with two of them.  Rewriting your notes by yourself makes it unlikely that you will catch missing or wrong data, or that you will correctly interpret a cryptic phrase or diagram.  But if two of you are doing it cooperatively, the odds of doing it well are considerably higher.  Picture this: One of you is responsible for reading/explaining his or her version of the notes that day, while others check theirs against it.  Differences will arise: one student says, "Wait, my notes say “A leads to B in spite of C”, while yours say “A leads to B because of C”."  Then someone says, “C?  What C?” Clearly when something like this happens, you are forced to discuss the material in order to arrive at the best possible set of notes.  And if you can not agree on what is right, then at least you have identified something to check in the book or to ask about in the next class meeting.


 This is important: do some of your studying in groups if possible.  The object of this is more than merely to get the benefit of someone else's understanding of the subject.  Far more important is the practice you will gain both through explaining what you think you know and through hearing and evaluating the explanations that others offer. 
3. Why should you learn to explain?  

Because you will have to do it a lot on exams. Many exam questions are multiple choice and one‑word answers, but others require mini-essays of several well-chosen sentences. Essay questions (explanations) generally relate to conceptual questions, i.e. questions where you will be asked to relate facts to each other. You cannot prepare yourself for the exam without practice in explaining (in brief, clear, and accurate language) the things that you “know”.  That last word is in quotes because until you can do this, you do not really know the material well enough.  Think of it -- would you practice for a tennis tournament just by reading books and by watching others?  All of that is important; but when the games begin you have got to do something, not just read about it.  And of course the tournament is the wrong place to try your backhand for the first time.

Practice explaining, and test each other:
You have to practice for a test -- you cannot do it cold.  In practicing for exams, make yourself give clear, accurate, and brief-but-complete explanations, entirely from memory.  If working in a group, start by agreeing upon representative questions that might be on the exam, and then take turns answering them, while others point out what parts of the attempts are especially good and what parts need improvement.  If studying alone, write out what seem to be good answers, based upon your reading, and then put those answers aside and see how well you can reproduce them from memory.  Of course you probably cannot anticipate any of the exam questions verbatim (although often you will be told during lectures specific questions that are likely). What you are trying to do is ensure that you have a good active knowledge of a particular subject that has been emphasized in class.  This is something that will stand you in good stead if the subject comes up in some form on the exam, and it will in the very least provide you with practice in the skills of organizing your answers.

It is hard to overemphasize your need for an "active" knowledge of the subjects.  If all you do is read your notes, then all you will gain is a passive familiarity with the material.  This will help you on the test - multiple choice questions, for instance, test that very form of knowledge, asking you to evaluate something you are reading as being correct or incorrect. But university exams go beyond that to examine your active knowledge, by asking you to provide something written, which someone else (the professor) will evaluate as right or wrong, complete or incomplete, clumsy or elegant.  Doing this well takes practice, and the test is the worst possible place to practice. 

4. Logic: fundamental to scientific explanations

Check to be sure your answers employ the proper "logic" of science.  Science concerns itself with how things work in nature, and not with what their purposes may be.  Confusion over this point is most likely to occur when trying to answer questions in which the word "why" appears.  If asked, for instance, why a certain chemical accumulates at a certain time in a cell, the correct answer would be one dealing with causes, rather than with consequences.  That is, you are normally on sounder scientific ground if you say something like, "because the enzyme that ordinarily breaks the chemical down has been inactivated", than if you say "because the chemical will be needed to perform some particular function."  The first answer deals with cause and effect - it is "mechanistic", which is one of the principles of scientific reasoning.  The second deals with purpose - it is "teleological", and that is an inappropriate way of answering a "why" question in science.  If you answer teleologically, you have answered the question wrongly, period. 

When explaining causal connections, it is important to build a logical and adequate chain of connection between the initial cause and the final effect.  For instance, if you were asked to explain why carbon monoxide kills, you might answer, "Because it stops respiration."  That might be adequate in casual conversation, but it is not normally enough on a test. There are too many questions left unanswered.  "How does CO inhibit respiration?"  "Why does the stopping of respiration lead to death?"  Depending on the course and the level of detail normally employed in it for matters of this sort, you might well be expected to offer an answer more along the lines of the following:  "CO binds to hemoglobin, inhibiting its ability to carry oxygen from the lungs to the tissues.  Oxygen is required as the terminal acceptor of electrons in the respiratory electron transport system, which ceases when oxygen is absent.  Without respiration, no ATP is generated.  And since ATP is the form of energy needed by numerous energy-requiring processes essential to life, death ensues."  Notice how many logical links between CO and death can profitably be employed.  Some courses would require fewer than these; some might require more.  Naturally, it is up to you to have gauged what is appropriate for the course you are in.  

To form the habits and instincts of offering "complete" answers, become like the pestiferous child who replies to every statement with the question, "Why?" Ask it always of yourself.  It will help your thinking 

immensely.

A note of caution -- the language of science varies somewhat with discipline: For an evolutionary ecologist, "purpose" is a useful concept. Organisms, populations, etc. are so complex that it is difficult to impossible to attribute a characteristic or a phenomenon to a cause(s). For a cell biologist (and particularly for a molecular biologist or a biochemist), "cause" is relevant, although even here there may be more than one. For an ecologist, a multiplicity of causes (and many levels of causation) is best encapsulated as a purpose. Survival value and developmental history are inappropriate for describing a chemical reaction or a biochemical pathway.

5. About memorizing  

There is nothing undignified about memorization. Often, it is the most efficient way to learn facts, especially if they are organized conceptually. No matter what the subject and no matter what the level, there will always be some things that simply must be committed to memory, especially in the beginning.  Remember how you once had to memorize the names and sounds of the letters of the alphabet, yet it was not long before you could recognize whole words at a glance, and take in whole sentences and reflect on their meaning even as you continued to read more.  It is the same with any subject.  At first there are some things you just have to memorize, yet in time you will find that you can reason with them automatically.

What is the best way to commit things to memory?

Like everything else, it must be active, not passive.  Do not just read the facts over and over: you will end up dozing off.  Instead, try this: make a list of memorizable facts from your lecture notes, placing blanks at the critical places.  Then force yourself to go over the list again and again until somehow you can come up with the right word every time.  ("The name of the region enclosed by the inner mitochondrial membrane is the __________.")  Dozens and dozens of them. Over and over and over again.

6. Do it now, and later, but not all night

Finally, do not put off all your studying until the night before the exam.  No one will be impressed with your conscientiousness and maturity for having devoted "the entire night" before the exam to just this one subject.  First, last minute cramming is not a mature strategy, so you will look poorly organized to your peers and to your professors. No one will care, even if it was two entire nights.  Second, tired brains do not think as well as rested ones, and tired bodies perform poorly. Trying to do everything at the end is dumb: it does not work, and your grade will show it. Make sure that you sleep and eat well, so that you will have the best chance to use what you have learned.

