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Exam strategy -- studying is not enough!
After a test – you can draw a deep breath (hopefully, celebrate) and get back to the regular pattern of going to lecture and labs, writing reports and essays… 
But, what if your results weren’t as good as you had come to expect from high school? Is it all over for you in your university career? Will you ever get into med school or law after this? Was your professor’s expectation unreasonable? Did you just have a bad day? What now?
Are you going to lose heart but stay set in your ways, or are you going to learn from your “growth” experience? 
Don’t give up – lots of us have had a bad test, or a bad year, and have gone on to interesting careers, even as professors! In fact, I think the high school-to-university transition may be particularly difficult for students who came in with “A” averages, because many of them (like me) had not learned the mechanics of studying or of preparing for exams.
At this stage, successful university students will be separated from the “merely” bright by how they adjust their high school work and performance strategies to meet university expectations. Remember, you and your classmates have all passed relatively strict admission requirements: the bar has been raised. In order to rank students across a broad grade spread, testing has to be at a higher level too. 
This is not to say that professors want their students to do badly. Far from it! If I have a class where the average is justifiably high (which happens, but not often enough) then everyone wins. The class is happy, as I am, because this reflects well on me. My bosses (Department Head and Dean) are happy because this reflects well on the university. But I can’t do it alone – freebie grades don’t help anyone, since each course is a pre-requisite for a higher level. Also, I keep the final exams for at least a year in case I need to justify a grade.
Writing tests and exams requires a specific set of skills. Like taking lecture notes and studying, exams are easier to “ace” if you know what to expect and what to do.

Why have tests?

Why do professors set tests and exams in the first place? Certainly, it isn’t for the joy of marking hundreds of papers. Tests have defined goals: some, for the professor’s and the student’s self assessment; others, to satisfy the department and the dean of the college. These include:
1) Is information in the course being understood?

2) Are appropriate analytical skills are being developed?

-- These two help the professor to improve their course.
3) Are my students understanding the content of the course?

4) Can my students analyze course-related problems satisfactorily?

-- These two help students to rank themselves with respect to an standard (e.g., A, B+…) and to the rest of the class (individual grade with respect to the class average)
5) 
Have individual students met a certain level of proficiency in the subject?
6)
Can students in the class be ranked by their relative proficiency?

-- These two are required by the institution (to promote, or grant a degree or certificate) and are used in scholarship and job competitions.
A consequence of point six is that tests have to be designed to distinguish between poor, adequate, good, and excellent performances. If everyone gets a great mark, then ranking is difficult. Imagine this: the very first test that you had to pass as a baby was extremely important – you had to be able to breathe. But now, since all of us can do that, we cannot use breathing for ranking purposes.

What gets tested?

When I think about creating a test, I begin by reviewing my lecture notes and related text material, and listing the concepts I have covered. Note then, that lecture content is critical, since it defines the scope and emphasis of testing. I rank concepts by importance (related to lecture time allotted), and think about how to test for understanding in an interesting way. Facts are the details used to test for conceptual understanding. They are important, but meaningful only in context.

Hint: when you are compiling study notes, making your own concept list is a good way to ensure that you will cover the main points.
Exam/test styles

There are three major kinds of test: practical, oral, written.
· Practical exams are typical for laboratories (Can you identify this? Can you purify that?) but they are also found in other situations. For example, if you are trying out for the local soccer team, you are having a practical test.

· Oral exams are particularly common in graduate school, where there are a series of questions about the student’s research topic. Here, the examiners are able to follow a particular line of questioning until they know the depth of student’s knowledge, and/or explore its breadth, and so on. Oral exams can be similar to job interviews.

· Written tests can take place over an extended time – these are term papers, essays and theses – or they can time-limited. The latter include the classic university mid-term and final exams.

Time-limited, written exams

There are several kinds of questions, such as:
· multiple choice,
· fill in the blanks,
· short answer, and
· essay questions .

Multiple choice questions provide a selection of answer from which the student chooses the best answer. Fill-in-the-blank questions are similar in depth/scope, but require that the student generate information. Short answer questions might ask for a series of facts related to a particular concept. Essay questions are the easiest to pose, but the most difficult to answer (and grade). Generally they require analysis of a situation, and discussion of concepts and related facts. Answers may be one to several pages long.
Computer-graded exams
These are sometimes mistakenly imagined as being a way for the instructor to avoid work, which is inaccurate. Creating a good computer-graded exam takes a very long time, but can be worth the effort to the instructor. Reasons for using this format include that grading is impartial, and statistical information about the class’ performance on individual questions can be used to improve the question for the next iteration of the test. The computer doesn’t get mentally weary after reading a written answer on the same topic, sometimes several hundred times in a row. It doesn’t have to interpret the squiggles we use as handwriting, which sometimes, literally cannot be deciphered, nor does it have to deal with misspelled words. Context in grading is important, since a mediocre answer gives a different impression after a series of good answers compared to a series of bad ones. Also, of course, they save time in grading, so the class gets feedback on their performance sometimes within a few hours, rather than days to weeks. Computer graded questions can be very sophisticated in how they test conceptual understanding as well as factual recall. For all these reasons, they are used for many entrance exams for professional and graduate schools (MCAT, LSAT, GRE...).
Multiple choice exams have standard formats. Typically, the question has a “root” which poses a problem, followed by a series of alternatives, which are the answer and related “distracters”. Alternatives may be straightforward, or complex. Further, the root may ask for a choice which is true, or false, or there may be compound answers: for example, “a and b” or “none of the above”. Sometimes a situation may be described which has several related questions. At their most trivial, multiple choice questions can be answered by recognizing the proper information. Good multiple choice questions are challenging to create.

Short-answer questions can be based on concepts, as illustrated by the student generating a selection of related facts. “Short answer” means what it says, expecting a concise, targeted answer to a precise question. Depending on the instructor (it is up to you to check!) full sentences might not be required, but correct grammatical usage and spelling. If the question permits tables or diagrams (check!) in the answer, these can summarize a lot of information in a brief space and time. When pressed for time, and always for optimum organization, tabular answers are useful summaries.

In contrast, essay questions are relatively general, allowing the greatest latitude for the scope and depth of the answer, covering conceptual, analytical, and factual information. Essay answers are expected to be in full sentence/paragraph form, with standard grammatical construction and correct spelling. Tables and diagrams, if any, may supplementary to the “real” answer, but these may get partial marks and are worth doing if you are short of time.
General strategies: 

· Do not go back and check your work until you have answered every single question, for better or worse. Questions that you don’t answer can give you no marks.

· Let your effort be consistent with the marks available, not the amount of space given on the test sheet. Some exams (particularly finals) are written in blank answer books, as many as you need, so there is unlimited space.
· Don ‘t panic. If you don’t know the answer to a particular question immediately, work on the rest of the exam while your subconscious grapples with it.
· If we cannot read your handwriting, we cannot give you a grade on trust. And, if your spelling is erratic, that gives an impression of the quality of thought that went into your answer. 
Strategies for multiple choice questions:

1. Read the root question carefully, every word. Check whether you are looking for things that do or do not happen. Both are possible.

2. Eliminate obvious distractors, to simplify your choices.

3. If a compound answer is one of the possibilities, don’t assume it will be the right one.

4. If compound answers are available, evaluate each choice before making your decision.

5. Don’t second guess – more often than not your first instinct will be correct.

Strategies for time-limited, written tests -- How to decode a question

First, put your name on each page, in case the staple fails. Pages are normally numbered 1 of 10, 2 of 10 and so on. Did you get each sheet? While you are doing this, make sure you see which sheets have questions, how much they are worth, and how much time is allotted. For example: total for this section: 32 marks / 16 minutes.

There is a great tendency to read a question quickly and start writing immediately. After all, even imagining a time-limited test can be stressful. And, writing is doing “something” which feels as if you are productive. Still, it is better to think before you write. What should you think about?

What type of question is it (e.g., short answer) and how many marks is it worth? It is important to make your effort equal to the reward – writing an extensive essay for a question worth 5% of an exam can only give you 5% of the marks. Generally, the number of marks is related to the number of facts or concepts you need to generate. But beware (and ask questions beforehand) that some professors give one mark per idea, while others give a half or quarter mark.

Many questions are in two parts – the first defining the basic area, and the second setting limits to the area. What is the focus of the question, and what is required for the answer? Here are questions from a recent exam, which I will decode. I am including the section on concepts being tested so that you can learn more about how a test is designed. When you are writing, you only need think about the question’s focus and what is required for the answer.

Question 1 – short answer

Eukaryotic organelles can be grouped into functional categories. List the categories, and give an example of an organelle from each group. Some organelles are exclusively found in plant or animal cells – give an example of each. Which organelle(s) is/are found in both eukaryotic and prokaryotic cells?

Focus: 

Eukaryotic organelles, their function, and common features 
Concepts being tested:

What is a eukaryote, and how does it compare to a prokaryote?

What is an organelle?

General functions of organelles, with examples.

How are animals and plants distinguished at a cellular level?
What does the question ask for?

List the categories of eukaryotic organelles.

Give an example of an organelle from each category.

Give an example of an organelle which is found only in plants, and one for animals (maybe include this in the previous section).

Compare eukaryotes and prokaryotes by naming an organelle common to both groups.
Question 2 – essay answer
Eukaryotic cells have membranous compartments called organelles, which are specialized for certain metabolic functions. The phospholipid bilayers in these membranes are highly impermeable to all but certain uncharged molecules like oxygen gas. How, then, are most biologically important molecules moved between compartments? Describe as many transport mechanisms as you can, remembering to indicate concentration gradients and/or need for metabolic energy where relevant. Which kind(s) of molecules move using each mechanism?

Note: This is a classic format for essay questions. Although the first two sentences are important for background, and look scary for making the question seem long, they actually focus the area and your answer. The question begins at “How, then, are most biologically…”

Focus:


Eukaryotic, intracellular transport mechanisms 
Concepts being tested:

What is a transport mechanism?

Types of transport? 

Active vs passive 

Molecular vs macromolecular transport –or– through membranes vs between compartments 

Basic mechanism of each type
What does the question ask for?

List and describe each kind of transport mechanism

For each mechanism 

Give an example of a molecule that is transported – molecule vs macromolecule; soluble vs membrane component

Does transport require energy input? What kind?

Is transport with or against the concentration gradient?

Grading an exam

As I am creating exam questions, I also write down sample answers. These are often broader or more detailed than I expect to get, so I also indicate what a minimal answer would be. This simplifies grading and also standardizes my expectations. 
As I grade papers, I look for two types of information: the presence of correct answers, and the absence of incorrect answers. Why is the second part important? Imagine that an answer gives three correct points and five incorrect ones. Assuming that the student believed everything they wrote, the value of correct parts is reduced by the others. So, don’t assume that writing whatever occurs to you will help you because the professor might find some random value in it. Also, avoid disorganized “data dumps” since they imply a poor grasp of concepts.

As I grade, I also get an impression of the care with which the answer was given. Spelling and grammar do count. Not only does a misspelled word often have a distinct meaning (different from intended) but also it contributes to a sloppy impression. Grammatical errors can change the meaning of the sentence.  (Many books are available that cover basic grammar – get one! And read it!!) Finally, there is sheer silliness, for example: “Smoking kills. If you're killed, you've lost a very important part of your life.” All of these can lower your grade.
I did not have enough time!

If the test really was long, a standard factor might be added to the class results. However, more frequently, many students finish the test but others do not. Why?

Generally, this reflects differences in the quality and quantity of studying. I discuss study techniques in another section – it has some useful information! Ideally, you should study with a group: compare notes after each lecture, make a study plan, and challenge each other to explain concepts. Play games: who can name the most facts that fit a given category? You can also do this by yourself, but it takes more discipline. However, if you just read the text and lecture notes, or try to do all your studying the night before, you will not be prepared properly.

In all, studying a subject is no different from playing a sport or a musical instrument. The level at which you play is directly related to the effort and time you devote to practicing. 

