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Introduction

How good are your tests? As ateacher, you assume that test scores are based only on student
ability and that they provide accurate information about student performance. Research has
shown, however, that under certain conditions, these assumptions are wrong.

The adage, “if it ain't broke, don't fix it” obviously appliesto testing. However, if you are a
typical college professor, you may not be aware of some of the pitfalls that regularly occur in
testing. This booklet will help you determine if your tests need improvement and will provide
suggestions for making your tests more effective.

How can | use this booklet?

This booklet answers key questionsthat faculty members often ask about how to improve their
tests. You can read the booklet in its entirety, browse through it and read only those specific
guestionsthat interest you, or use the summary checklist as a self-evaluation. The booklet also
provides alist of suggested resources for additional information on testing.

Some suggestions in this booklet apply specifically to those tests administered and / or scored
by the Testing Center. These suggestions are boxed.
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|. Developing a Test
How can | develop a good test?
Most classroom tests are devel oped for one or more of the following purposes:

. To establish a basis for assgning grades.

. To determine how well each student has achieved the course objectives.
. To diagnose student problems for remediation.

. To determine where instruction needs improvement.

Developing agood test is like target shooting. Hitting the target requires planning; you must
choose atarget, select an appropriate arrow, and take careful aim. Developing a good test also
requires planning: you must determine the purpose for the test, and carefully write appropriae
test items to achieve that purpose.

What are some of the pitfalls in developing a test?

One of the biggest pitfallsis that the target you hit may not be the target for which you aimed;
that is, thetest scores may not measure what you want them to. For example, if all of thetest
items require students to merely regurgitate factual information, the test will not likely provide as
valid ameasure of students’ ability to apply their knowledge or to solve problems.

What can | do to increase the likelihood of obtaining more valid test
scores?

Y ou should make sure your instructional objectives and the test items are congruent. For
example, if one of your instructional objectivesis for students to apply principles to new
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situations, then your test items should match your objectives by providing opportunities for
students to exhibit that behavior.

One simple method for planning atest consists of creating a table with the task across the top
(i.e., the learning outcomes or behaviors a student should exhibit as aresult of your teaching,
such as knowledge, understanding, and application, etc.) and the course content along the side.

Each cell in the table corresponds to a particular task and subject content. By specifying the
number of test items you want for each cell, you can determine how much emphasis to give each
task and each content area.

TASK |
CONTENT SKpne(z:\?liisc Understands Applies TOTALS
Facts Concepts Principles
Newton’s Laws
of Motion 4 4 12 20
Types of 4 5 r 13
Forces
Buoyancy 2 4 4 10
Acceleration
of Gravity 2 3 > 10
Friction 2 2 3 7
TOTALS 14 15 31 60

A test, no matter how extensive, contains only a sample of the many possible test items that
could be included. Thus, sample items should be as representative as possible of the various
areas your testing.

When should I use essay tests and when should | use objective tests?

There are no absolute rules for when to use an essay test that allows students to select, organize,
and supply the answer in essay form or an objective test that allows students to select the correct
answer from a number of alternatives (as in matching and multiple-choice questions). Both the
essay and the objective test can measure instructional objectives in specific content areas and
both have advantages as well as limitations.
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The Testing Center provides test administration services for both types of tests.
Approximately 550,000 tests with at least one or more essay questions are administered
annually in the Testing Center and are returned to the courseinstructor for scoring. The essay
scores are then loaded back into Testing Center computer files to be merged with objective
scores (if applicable) or to provide cumulative record-keeping services.

The comparative advantages of each type of test are shown below:

Essay Test

Objective Test

Instructional
objectives
measured

Does not measure recall or
knowledge of facts
efficiently.

Can measure understanding,
application, and other more
complex outcomes.

May be designed to measure
understanding, application, and
other more complex outcomes as
well asrecall.

Item preparation

Fewer test items; may
require less extensive
preparation.

Requires arelatively large
number of test items;
necessitates extensive
preparation.

Sampling of
course content

Generally, quite limited
because a small number of
guestions.

Large number of questions
permits a broader sampling of
course content.

Structure of task

L ess structured, but may be
influenced by writing ability
or by bluffing.

Highly structured, but may be
subject to guessing.

Encouragement
to Students

Encourages organization,
integration, and effective
expression of ideas.

Encourages development of
broad background of knowledge
and abilities.

Scoring

Time-consuming; requires
use of special measures for
consistent results.

Easily accomplished, with
consistent results; usually
marked only right or wrong.
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What general guidelines should I follow when writing test items?

Effective test items match the desired instructional outcome as directly as possible. Follow these
general guiddines to avoid problemsin writing test items:

Present a single clearly-defined problem that is based on a significant concept rather than
on trivial or esoteric idess.

Determine an appropriate difficulty level for students.
Use simple, precise, and unambiguous wording.
Exclude extraneous or irrelevant information.

Refrain from providing unnecessary cluesto the correct answer. For example, tes-wise
students have learned that the correct answer generally: (1) islonger, (2) isqualified or is
more general, (3) uses familiar phraseology, (4) is agrammatically perfect extension of the
guestion itself, (5) is one of the two similar statements, or (6) is one of the two opposite
statements. They have a0 learned that incorrect answers often: (1) are the first or last
option, (2) arelogical extremes, (3) contain language or technical terms unexpected, (4)
contain extreme words like “nonsense” or “foolhardy,” (5) contain flippant remarks, or (6)
contain completely unreasonabl e statements.

Eliminate any systematic pattern for answers that would allow students to guess answers
correctly.

Guard against cultural, racial, ethnic, and sexual bias. Items should not require
presupposed knowledge which favors one group over another. For example, atest item that
refersto a“fly ball” assumes knowledge of basebdl and may favor maes.

Avoid test items that assume stereotyped behavior (such as portraying minoritiesin a
subservient role).

Use answers from open-ended questions given in previous examsto providerealistic
distracters.



ll. Preparing, Assembling, and Administering a Test

How can | prepare and assemble a test more effectively?

Careful planning will help you prepare and assemble your test more effectively. Following these
guiddines will dlow studentsto take the test with minimum difficulty.

Provide general directions for the test. Include the amount of time allowed for the test, how
theitems will be scored, and how to record answers. Set off the directions by appropriae
spacing or different type style.

Arrange items systematically. If the test contains severa types of items, group similar
items (such as all multiple choice items) together. Provide a clear set of directions for each
new group of items.

Place the most difficult questions near the end of the test so that students have time to
answer more questions.

Provide ample margins. Cramming too many test items into a page will only result in
inefficiency during the administration and scoring of thetest.

Number the items consecutivey.

Don't split the item onto two pages. Keep introductory materials and the space for
answering on the same page.

Place the alternatives to multiple-choice itemsin avertical column beneath the stem of the
item, rather than across the page.

Number each page consecutively and indicate the total number of pagesin thetest. This
prevents problems later when pages may become separated. Include a header such asthe
following on each page of the test:

El Ed 354 John Q Prof Page 2 of 4
Make sure all copies of thetest arelegible and free of typographical or grammatical errors.

Before administering the test, prepare answer keys and scoring procedures.
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If the test isto be administered or scored by Testing Services, include a cover page containing
the teacher’ s name and section number, and the Testing Center’ s bar code (located in the
upper right corner of the test). For example:

BYU TESTING SERVICES

EIEd 354 IR

00031915

Test 3-B
Total Pages. 5 John Q. Prof

DO NOT WRITE ON THIS EXAM!

How can | arrange the test items to facilitate scoring?

The following guidelines for arranging test items will facilitate scoring in an efficient manner:

Space test items so that they can be read, answered, and scored with the least amount of
difficulty. Double-space between items.

Place answer spaces for objective items in vertical columns for easy scoring with each
answer space clearly associated with the corresponding item.

Provide adequate space for students to supply short-answer questions. Provide afull page
for answering lengthy essay questions.
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What should | do to facilitate students’ use of the test center?

In addition to the guidelines given above for preparing and assembling a test, you should do
the following:

. Be sure you have scheduled your test for administration in the Testing Center before you
inform your studentsit will be administered there

. Deliver the test to the Testing Center by noon the day before you plan to give the test.
Thiswill guarantee the test is ready to be administered.

. Make sure you have included enough copies of the exam.

. Schedule the test early, provide plenty of days for the exam, and try to avoid scheduling
the exam on days when the Testing Center is crowded.

. Give students an indication of how much time the test will take so that they can plan
their time accordingly.

. Notify students of any test late fee, telling them the days the fee will be charged and how
much the fee will be.

. Inform students of the Testing Center web pages available at http://testing.byu.edu or
through Route Y. Encourage them to visit these pages to verify Testing Center hours
and to avoid long lines.

. Notify studentsif they must use the calculators supplied by the Testing Center, so they
won't be surprised to learn they aren’t allowed to use their own caculators.

. Inform students concerning the materials (such as textbooks, dictionary, calculator, etc.)
they are permitted to bring in or are prohibited from bringing into the Testing Center.

What can | do to keep scores from being influenced by factors other than
student ability?

It isimportant during the administration of the test to control those factors (other than student
ability) that would influence test scores. Y ou can lessen the chance of scores being influenced by
outside factors by doing the foll owing:

. Maintain test security. Make sure students cannot obtain copies of thetest beforeit is
administered. Keep all testsin secure locations.
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. Take measures to reduce cheating by asking students to space themselves with an empty
desk in between students on the same row, if possible; being surethe test administration is
supervised at all times; and by explaining in advance the consequences for cheating if it
OCCurs.

Testing Services supervises all tests administered in itsfacilities. Testing Center policy
regarding cheating is to dismiss from the Testing Center any student caught cheating and to
inform the teacher and the Honor Code office in writing of any irregularities.

. Don't provide unfar help to individual students who ask questions during the exam. Only
provide information relating to the administration of the exam, not to the content of thetest
items.

. Provide sufficient time for students to completethe test. It more than 10% of the students
fail to complete thetest in the all otted time, time has become a factor influencing the test
SCores.




[1l. Evaluating a Test

How can | appraise the effectiveness of my test?

Y ou do not have unlimited time and money to deveop the “ perfect” test for your course and
purpose; however, you can still evaluate your test to determine if it’s the best test you could
develop, given limited time and resources. Like most written work, the first draft of the test will
probably need to be edited and revised.

Here are some things you can do (both before the administration of thetest and after) to appraise
the effectiveness of thetest.

Before administering the test:

Obtain feedback about the effectiveness of your test from other sources. For example,
colleagues can provide vauable input on the importance or appropriate difficulty of items;
editors can evaluate the clarity of the test; testing specialists can determine factorsin the
test format that might raise or lower student scores; and students can indicate whether the
materia was covered in dass.

Use the checklist provided in this booklet to evauate your test.

Create atable showing the number of items for each content area and each task (similar to
the table on page 3 of this booklet) to determineif all areas of content have been tested
adequately.

Give asmdl random sample of the test to students.

Add non-graded experimentd items to thetest. Theitems can be used to pretest specific
items for afinal examination or to obtain feedback from students regarding the current test.

Revise your test astime allows.

After administering the test:

Review statisticd feedback from the Testing Center about the effectiveness of the test.

Get student input during class discussion of the test. Write down suggestions for making
the test more effective, then revise items for future use.

Consult other sources—published tests booklets, the references listed in this booklet, and the
workshops and seminars sponsored by BY U Testing Services—for additional ideas and
information and how to improve test items.
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What statistical feedback can BYU Testing Services provide?

If your test is administered or scored by BY U Testing Services, you can receive an analysis of
the following questions:

. How did the class as awhol e score on the test? The analysis plots the scores from
highest to lowest and indicates the number of students taking the test and the number
of students receiving each score.

. How did the typical or average student score on the test? The analysis calculates the
class mean (average score). A low class average may indicate the test was too
difficult, while a high class average may indicate the test was too easy.

. How much variability (or spread) istherein the scores? The analysis providesthe
standard deviation and the interquartile range. The larger the vdue of each of these
statistics, the greater the dispersion of scores.

. How reliable isthetest? The analysis calculates an estimate of the consistency with
which you would get comparable results if the test were given repeatedly or if two
items representing the same content were given one after another.

What is an acceptable reliability estimate?

A higher reliability estimate indicates that the test results would be the same if administered
again to the same (or similar) group of students. If you're using the test scores to determine what
to review, or if you'll be testing the student again, alower rdiability may be acceptable.
Generdly, however, areliability estimate less than 0.60 indicates that the test may have problems
with consistency and would not to produce comparable resultsif given again.

What can I do to increase the likelihood of obtaining higher reliability
estimates?

Y ou can increase the likelihood of obtaining higher reliability estimates by doing the foll owing:

. Increase thelength of tests. Longer tests measuring the same tasks and content—provided
the test items are of high-quality—are more reliable.

. Write test items that measure more complex learning outcomes.

. Test your students more often. Shorter intervals between tests usually prevent large
fluctuationsin students’ scores.
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. Grade the test as objectively as possible. Make sure all test items (including essay
questions) are scored accurately and without bias.

. Keep test at an gppropriate difficulty level.

How can | determine when a test item needs to the revised?

The only practical way isto analyze each item after the test is given. If the Testing Center
administers or scores your test, you can receive an item analysis indicating the following: (1)
the percent of the total number of students who got the item correct (item difficulty), (2) how
many more high-scoring than low-scoring students got the item correct (the item
discriminating power), and (3) how many students answered each response to the item.

The following guidelines should help you determine when atest item should be revised:

. Items that more than 90% of the students answered correctly may be too easy. Low
item difficulty may suggest that the item contained cluesto the answer.

. A low discrimination grade for an item suggests that poor students scored higher than
the better students on this question. This can be caused by an incorrect answer key or
apoorly worded question. If the problem is an incorrect answer key, Testing Services
can re-gradethe test.

. A low percentage of students answering an item may indicate students ran out of time
during the test or they were unsure of the answer and didn’t want to guess.

. Items that fewer than 30% of the students answered correctly may be too difficult. A
large number of difficult items may suggest the need for further instruction or for
revision of the test.




IV. Scoring a Test

What problems can occur in scoring a test?

Scoring procedures must be accurate and yield uniform results regardless of the scorer; however,
any scoring procedure is subject to error. For example, hand scoring canresult in errorsin
counting answers or assigning points. (If you hand-score your tests, contact Testing Services for
suggestions to minimize errors.) Machine scoring can be affected by students making improper
changes in answers or by stray marks on the form. Essays scoring can be influenced by the
fatigue level of the grader, by the order in which the papers are graded, or by the student efforts at
“bluffing.”

No matter what the scoring procedure, it isimportant that you use a grading key or establish a
standard set of rules for assigning points for each question.

How can | design a scoring method for essay questions that will maintain
objectivity and fairness?

The following guidelines will help yidd accurate results while scoring essay questions.

Cover the student’s name while scoring the exam.
. If someone else does the scoring, provide supervised practice in scoring on sample papers.

. Have each paper re-scored by asecond person. If thisisimpracticd, re-score a sample of
the papers (such as every 5™ paper) to determineif additional re-scoring is necessary.

. Score all the papers for one essay question as a group before going on to the next question
and cover the score so that it can’t be seen when you' re scoring the next question.
Research has shown that scorers can be influenced by how students performed on an earlier
question.

. Randomly rearrange all the papers after grading all the answers for an individual question
so that scorers are not influenced by the order of arrangement of the papers or by fatigue.

. Determine before hand how to score papers with extraneous information or irrelevant
errors, such as punctuation or grammar errors.

. Determine how to record test scores.

The Testing Center can provide you with adisk (for use with specia software available from
the Testing Center) to facilitate the loading of essay scores to cumulative record files. Scores
loaded in this manner can then be weighted and merged into students permanent records.
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How can | design an effective scoring method for objective questions?
Before you score objective questions, you should determine the following:
. Whether there is one best answer, or multiple correct responses.

. How many points students will receivefor each item. Normally, each item correct receives
one point, but important questions might receive more points.

If you indicate azero (*0") weight for an item, Testing Services will not score that item.

. Whether you will penalize guessing.

. Whether to group scores into subgroups to provide information to students about how they
scored in specific content areas.



V. Interpreting and Using Test Results

How are test scores commonly misinterpreted?

Teachers may misinterpret test scores by assuming that high scores indicate good instruction and
low scores indicate poor students. Students may misinterpret test scores by assuming their high
scores indicate they are smart or well prepared and their low scores indicate poor teaching or an
inadequate textbook.

High scores can result from atest that is too easy, from only measuring simple instructional
objectives, from biased scoring procedures, or from other factors that influenced the scores, such
as cheating or providing unintentional clues to the right answers. Low scores can result from a
test that is too difficult, from trick questions, from testing content not covered in class, or from
other factors that influence the scores, such as grader bias or insufficient time to complete the
test.

What can | do to lessen the likelihood of misinterpreting test scores?

Interpreting test scores can be difficult. The following guidelines will help lessen the likelihood
of misinterpreting test scores:

. Avoid interpreting small differencesin students scores as being indicative of real
differencesin their leve of achievement.

. Assign final grades based on morethan 1 or 2 exams. Include their performance on
projects, lab assignments, research papers or proposals, and other written work, products, or
ideas.

. Avoid comparing scores on two different exams unless the exams have been
mathematicaly equated. Even multipleforms of the same exam may differ significantly.

Testing Services can mathematically equate tests for you.

. Refrain from using grading practices that strictly adhere to 90% = A, 80% = B, etc.,
regardless of the difficulty of the test.

. Evaluate the tests using the guidelines provided in the previous section of this bookl et.
How can | use the test results to improve learning?
The following are several ways to use test results to improve learning:

. Return the corrected tests to the students in atimely manner and discuss the test with your
students.
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. Giveregular quizzesto help students keep up on the reading.

. Allow retakes of earlier tests (using aparallel form of thetest) to encourage students to
improve their understanding before going on to new concepts.

. Look at subtest scores and item analysis information to identify areas where the course may
be weak or where students may need help.

. Grade essay exams with two scores—one for content and one for grammar—to encourage
students to improve writing skills.

. Provide a short questionnaire at the end of the test to allow students to provide feedback
about the course and the exam.

. Have each test indude review items from previous units.

Where can | obtain additional help?

Y ou can obtain additional hep by referring to the books listed in the bibliography of this booklet,
and by attending seminars and workshops sponsored by Testing Services. Contact Testing
Services to indicate topics of interest to you and to receive notification of upcoming workshops.
Testing Services can also provide qualified graduate students to help you evaluate the tests, or
assistance on research questions requiring testing.

What should | do now?

Y ou may want to review the principles discussed in this booklet by using the following summary
checklist each time you prepare atest.



Checklist for Effective Tests

The Test Development

Oodd

(]

Do the tegt items match the course objectives?

Do the tegt items relate to what was actually taught?

Do the test items measure important concepts rather than trivia?

Do the tegt items measure more complex behavior, such as understanding of basic
principles or ability to make practical applications, rather than simply measuring
recall?

Arethe test items free from vaguely defined problems, ambiguous wording,
extraneous or irrdevant information, and unintentiond clues to the correct answers?

Test Preparation and Administration

4

oodo

Do the tes directions specify how the items will be scored and how the students
should record answers?

Are items presented in the same format grouped together?

Arethe items and pages numbered consecutively?

Have | provided sufficient time for students to complete the test?

Have | made provisionsto reduce cheating?

Test Evaluation

4

(M

Was the test long enough to provide avalid, rdiable estimate of the students’
achievement?

Are there means for grading students other than on the basis of this exam?

If the purpose of the test was to rank students (rather than to assess mastery) did |
reject items which nearly every student either missed or got correct?

If the test were given again, can | feel confident the resultswould be consistent with
current test scores?

Have | considered student input regarding ambiguity and problems with specific test
items?

Test Grading and Scoring

cDoooU

Arethe items spaced so they can be read, answered, and scored efficiently?

Is each answer space clearly associated with its corresponding item?

Have | established a grading key for al items, even essay questions?

Have | made provisions to maintain student anonymity and to prevent grader bias?
Have | checked for accuracy by providing two scorings or by re-scoring sample

papers?
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