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Introduction to assessment

Many teachers dislike preparing and grading exams, and most students dread taking them. Yet tests are powerful educational tools that serve at least four functions.
· First, tests help you evaluate students and assess whether they are learning what you are expecting them to learn.
· Second, well-designed tests serve to motivate and help students structure their academic efforts as students study in ways that reflect how they think they will be tested. If they expect an exam focused on facts, they will memorize details; if they expect a test that will require problem solving or integrating knowledge, they will work toward understanding and applying information.

· Third, tests can help you understand how successfully you are presenting the material.

· Finally, tests can reinforce learning by providing students with indicators of what topics or skills they have not yet mastered and should concentrate on.

Despite these benefits, testing is also emotionally charged and anxiety producing. The following suggestions can enhance your ability to design tests that are effective in motivating, measuring, and reinforcing learning. 
General Strategies
Spend adequate time developing your tests
As you prepare a test, think carefully about the learning outcomes you wish to measure, the type of items best suited to those outcomes, the range of difficulty of items, the length and time limits for the test, the format and layout of the exam, and your scoring procedures. 
Match your tests to the content you are teaching
Ideally, the tests you give will measure students' achievement of your educational goals for the course. Test items should be based on the content and skills that are most important for your students to learn. To keep track of how well your tests reflect your objectives, you can construct a grid, listing your course objectives along the side of the page and content areas along the top. For each test item, check off the objective and content it covers 

Try to make your tests valid, reliable, and balanced
A practical approach to validity is to focus on content validity, the extent to which the content of the test represents an adequate sampling of the knowledge and skills taught in the course. If you design the test to cover information in lectures and readings in proportion to their importance in the course, then the interpretations of test scores are likely to have greater validity. 

A test is reliable if it accurately and consistently evaluates a student's performance. The purest measure of reliability would entail having a group of students take the same test twice and get the same scores (assuming that we could erase their memories of test items from the first administration). In general, ambiguous questions, unclear directions, and vague scoring criteria threaten reliability.

It is also important for a test to be balanced: to cover most of the main ideas and important concepts in proportion to the emphasis they received in class.

Use a variety of testing methods
Research shows that students vary in their preferences for different formats, so using a variety of methods will help students do their best. Multiple-choice or short-answer questions are appropriate for assessing students' mastery of details and specific knowledge, while essay questions assess comprehension, the ability to integrate and synthesize, and the ability to apply information to new situations. A single test can have several formats. Try to avoid introducing a new format on the final exam: if you have given all multiple-choice questions at midterms, don't ask students to write an all-essay final.
Write questions that test skills other than recall
Research shows that most tests administered by faculty rely too heavily on students' recall of information. It is also important for tests to measure higher-learning. Here is a summary list: 

To measure knowledge (common terms, facts, principles, procedures), ask these kinds of questions: Define, Describe, Identify, Label, List, Match, Name, Outline, Reproduce, Select, State. Example: "List the steps involved in titration." 
To measure comprehension (understanding of facts and principles, interpretation of material), ask these kinds of questions: Convert, Defend, Distinguish, Estimate, Explain, Extend, Generalize, Give examples, Infer, Predict, Summarize. Example: "Summarize the principles of antimicrobial therapy."

To measure application (solving problems, applying concepts and principles to new situations), ask these kinds of questions: Demonstrate, Modify, Operate, Prepare, Produce, Relate, Show, Solve, Use. Example: "Calculate the appropriate dose of anticoagulant for a 70 Kg patient with deep vein thrombosis." 

To measure analysis (recognition of unstated assumptions or logical fallacies, ability to distinguish between facts and inferences), ask these kinds of questions: Diagram, Differentiate, Distinguish, Illustrate, Infer, Point out, Relate, Select, Separate, Subdivide. Example: "In the above paragraph, which statements are based on evidence and which are based on assumptions?" 

To measure synthesis (integrate learning from different areas or solve problems by creative thinking), ask these kinds of questions: Categorize, Combine, Compile, Devise, Design, Explain, Generate, Organize, Plan, Rearrange, Reconstruct, Revise, Tell. Example: "How would you restructure the course content to reflect student's training needs?" 

To measure evaluation (judging and assessing), ask these kinds of questions: Appraise, Compare, Conclude, Contrast, Criticize, Describe, Discriminate, Explain, Justify, Interpret, Support. Example: "Compare between the different available diagnostic modalities for lung cancer." 

Use observation for practical skills and attitude evaluation
Evaluation of practical or professional skills is usually done through observation on the job, practical sessions, or simulated scenarios. To guarantee consistency in evaluation a checklist is essential containing the various evaluation items. 

Evaluation of attitudes and values is usually done indirectly by observing behaviour on the job or simulated scenarios. As with practical skills it is advisable to have a check list containing the evaluation items such as confidence, respect, patience, accuracy, gentleness, thoroughness, etc.
Types of Tests

Multiple-choice tests
Multiple-choice items can be used to measure both simple knowledge and complex concepts. Since multiple-choice questions can be answered quickly, you can assess students' mastery of many topics on an hour exam. In addition, the items can be easily and reliably scored. However, multiple-choice questions are difficult to write. 
True-false tests
Because random guessing will produce the correct answer half the time, true-false tests are less reliable than other types of exams. However, these items are appropriate for occasional use. Some faculty who use true-false questions add an "explain" column in which students write one or two sentences justifying their response. 

Matching tests
The matching format is an effective way to test students' recognition of the relationships between words and definitions, events and dates, categories and examples, and so on.
Essay tests
Essay tests enable you to judge students' abilities to organize, integrate, interpret material, and express themselves in their own words. Research indicates that students study more efficiently for essay-type examinations than for selection (multiple-choice) tests: students preparing for essay tests focus on broad issues, general concepts, and interrelationships rather than on specific details, and this studying results in somewhat better student performance regardless of the type of exam they are given.
Essay tests also give you an opportunity to comment on students' progress, the quality of their thinking, the depth of their understanding, and the difficulties they may be having. However, because essay tests pose only a few questions, their content validity may be low. In addition, the reliability of essay tests is compromised by subjectivity or inconsistencies in grading. 

A variation of an essay test asks students to correct mock answers. One faculty member prepares a test that requires students to correct, expand, or refute mock essays. Two weeks before the exam date, he distributes ten to twelve essay questions, which he discusses with students in class. For the actual exam, he selects four of the questions and prepares well-written but intellectually flawed answers for the students to edit, correct, expand, and refute. The mock essays contain common misunderstandings, correct but incomplete responses, or absurd notions; in some cases the answer has only one or two flaws. Students seem to enjoy this type of test more than traditional examinations. 

Short-answer tests
Depending on your objectives, short-answer questions can call for one or two sentences or a long paragraph. Short-answer tests are easier to write, though they take longer to score, than multiple-choice tests. They also give you some opportunity to see how well students can express their thoughts, though they are not as useful as longer essay responses for this purpose. 

Problem sets
In courses in mathematics and the sciences, your tests can include problem sets. As a rule of thumb, allow students ten minutes to solve a problem you can do in two minutes. 

Oral exams
They are usually time-consuming, too anxiety provoking for students, and difficult to score unless the instructor tape-records the answers. One form of oral exam gives the students the questions in advance and they are allowed to drop one of their choosing. During the oral exam, the assessor probes students' level of understanding of the theory and principles behind the theorems. About eight students per day can be tested in this thirty-minute oral test.
Performance tests
Performance tests ask students to demonstrate proficiency in conducting an experiment, executing a series of steps in a reasonable amount of time, following instructions, creating drawings, manipulating materials or equipment, or reacting to real or simulated situations. Performance tests can be administered individually or in groups. Performance tests can be useful in classes that require students to demonstrate their skills (for example, health fields, the sciences, education). The following is recommended in their conduction:

· Specify the criteria to be used for rating or scoring (for example, the level of accuracy in performing the steps in sequence or completing the task within a specified time limit). 

· State the problem so that students know exactly what they are supposed to do (if possible, conditions of a performance test should mirror a real-life situation). 

· Give students a chance to perform the task more than once or to perform several task samples. 

Alternative Testing Modes

Take-home tests
Take-home tests allow students to work at their own pace with access to books and materials. Take-home tests also permit longer and more involved questions, without sacrificing valuable class time for exams. Problem sets, short answers, and essays are the most appropriate kinds of take-home exams. Be wary, though, of designing a take-home exam that is too difficult or an exam that does not include limits on the number of words or time spent. Also, be sure to give students explicit instructions on what they can and cannot do: for example, are they allowed to talk to other students about their answers? 

Open-book tests
Open-book tests simulate the situations professionals face every day, when they use resources to solve problems, prepare reports, or write memos. Open-book tests tend to be inappropriate in introductory courses in which facts must be learned or skills thoroughly mastered if the student is to progress to more complicated concepts and techniques in advanced courses. On an open-book test, students who are lacking basic knowledge may waste too much of their time consulting their references rather than writing. Open-book tests appear to reduce stress, but research shows that students do not necessarily perform significantly better on open-book tests. Further, open-book tests seem to reduce students' motivation to study. A compromise between open- and closed-book testing is to let students bring an index card or one page of notes to the exam or to distribute appropriate reference material such as equations or formulas as part of the test.

Group exams
Some faculty have successfully experimented with group exams, either in class or as take-home projects. Faculty report that groups outperform individuals and that students respond positively to group exams. For example, for a fifty-minute in-class exam, use a multiple-choice test of about twenty to twenty-five items. For the first test, the groups can be randomly divided. Groups of three to five students seem to work best. For subsequent tests, you may want to assign students to groups in ways that minimize differences between group scores and balance talkative and quiet students. Or you might want to group students who are performing at or near the same level. Some faculty have students complete the test individually before meeting as a group. Others just let the groups discuss the test, item by item. In the first case, if the group score is higher than the individual score of any member, bonus points are added to each individual's score. In the second case, each student receives the score of the group. 

A variation of this idea is to have students first work on an exam in groups outside of class. Students then complete the exam individually during class time and receive their own score. Some portion of the test items are derived from the group exam. The rest are new questions. Or let students know in advance you will be asking them to justify a few of their responses; this will keep students from blithely relying on their work group for all the answers. 

Paired testing
For paired exams, pairs of students work on a single essay exam, and the two students turn in one paper. Some students may be reluctant to share a grade, but good students will most likely earn the same grade they would have working alone. Pairs can be self-selected or assigned. For example, pairing a student who is doing well in the course with one not doing well allows for some peer teaching. A variation is to have students work in teams but submit individual answer sheets. 

Portfolios

A portfolio is not a specific test but rather a cumulative collection of a student's work. Students decide what examples to include that characterize their growth and accomplishment over the term. While most common in composition classes, portfolios are beginning to be used in other disciplines to provide a fuller picture of students' achievements. A student's portfolio might include sample papers (first drafts and revisions), journal entries, essay exams, and other work representative of the student's progress. You can assign portfolios a letter grade or a pass/not pass. If you do grade portfolios, you will need to establish clear criteria. 

Construction of Effective Exams

Prepare new exams each time you teach a course
Though it is time consuming to develop tests, a past exam may not reflect changes in how 
you have presented the material or which topics you have emphasized in the course. If you do write a new exam, you can make copies of the old exam available to students. 

Make up test items throughout the term
Don't wait until a week or so before the exam. One way to make sure the exam reflects the topics emphasized in the course is to write test questions at the end of each class session and place them on index cards or computer files for later sorting. Software that allows you to create test banks of items and generate exams from the pool is now available. 

Ask students to submit test questions
Faculty who use this technique limit the number of items a student can submit and receive credit for. Questions can be of the short-answer, multiple-choice, or essay type. Students receive a few points of additional credit for each question they submit that is judged appropriate. Not all students will take advantage of this opportunity. You can select or adapt student's test items for the exam. If you have a large lecture class, tell your students that you might not review all items but will draw randomly from the pool until you have enough questions for the exam. 

Consider making your tests cumulative
Cumulative tests require students to review material they have already studied, thus reinforcing what they have learned. Cumulative tests also give students a chance to integrate and synthesize course content. 

Prepare clear instructions
Test your instructions by asking a colleague (or one of your graduate student instructors) to read them. 

Include a few words of advice and encouragement on the exam
For example, give students advice on how much time to spend on each section or offer a hint at the beginning of an essay question or wish students good luck.

Put some easy items first
Place several questions all your students can answer near the beginning of the exam. Answering easier questions helps students overcome their nervousness and may help them feel confident that they can succeed on the exam. You can also use the first few questions to identify students in serious academic difficulty. 

Challenge your best students
Some instructors like to include at least one very difficult question -- though not a trick question or a trivial one -- to challenge the interest of the best students. They place that question at or near the end of the exam. 

Try out the timing
No purpose is served by creating a test too long for even well-prepared students to finish and review before turning it in. As a rule of thumb, allow about one-half minute per item for true-false tests, one minute per item for multiple-choice tests, two minutes per short-answer requiring a few sentences, ten or fifteen minutes for a limited essay question, and about thirty minutes for a broader essay question. Allow another five or ten minutes for students to review their work, and factor in time to distribute and collect the tests. Another rule of thumb is to allow students about four times as long as it takes you (or a graduate student instructor) to complete the test. 

Give some thought to the layout of the test
Use margins and line spacing that make the test easy to read. If items are worth different numbers of points, indicate the point value next to each item. Group similar types of items, such as all true-false questions, together. Keep in mind that the amount of space you leave for short-answer questions often signifies to the students the length of the answer expected of them. 
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