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This book stems from the belief that there is
an increasing need within teacher education
for a text that introduces students to the essen-
tials of measurement and evaluation using a
style that injects human interest, imagination,
and humor into the subject matter. This book
will focus exclusively on topics essential to ef-
fective classroom teaching and will treat these
topics in a manner that emphasizes the human
context that surrounds and guides their use. In
addition, this book is intended to help stu-
dents overcome their perception of measure-
ment as an abstract activity interesting only to
those who are mathematically inclined.

A number of admirable texts are available
that treat measurement topics thoroughly and
competently. I have cited many of these texts
throughout the chapters of this book, and the
reader will profit from exploring these sources
more fully. This book, rather than attempting
to be comprehensive and detailed, drives
home a few essential concepts and skills
through a focused presentation and a style that
I hope will be seen as friendly and engaging.

There are, to be sure, some statistical for-
mulas, but the emphasis is always on the con-
ceptual material, not the arithmetic
operations. Students who enjoy number
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crunching can apply the formulas to specific
examples, and those who want to skip these
passages may do so without feelings of guilt or
concern that they are missing building blocks
in their conceptual development. Dozens of
students who have used this text in draft form
have confessed to “math fright” at the begin-
ning of the course and returned later to ex-
press gratitude for the good foundation they
acquired for later courses in statistics.
Educational measurement is an intensely
human activity. No test ever arrives in the
classroom independent of numerous decisions
made by people on the basis of what they
know, believe, and value. I like the human
context in which measurement decisions are
made. I see teachers as valuing broad goals in
education and welcoming ways of designing
tests to incorporate a philosophy of education
with which they feel comfortable. Thus, read-
ers will find an undercurrent of applause run-
ning throughout this book for teachers
moving away from pure textbook learning and
toward the development of thinking processes
and positive attitudes toward self and subject
matter. From a measurement perspective, this
concern is expressed in an emphasis on higher
cognitive processes in achievement tests and in
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a direct treatment of the measurement of
thinking growing out of my own research in
this area. Newer trends in performance assess—
ment and portfolio assessment also represent,
at base, an interest in humanizing education in
the sense of becoming more responsive to in-
dividual ways of growing. These approaches to
evaluation encourage students to become
more reflective and self-actualized.

There is a second aspect of testing as a
human endeavor that is totally neglected in
most measurement texts. As authors of texts,
we are too busy tcaching how the 1Q score is
computed to provide even a glimpse of the
men and women who struggled to solve mca-
surement problems. For example, there is
Alfred Binet, the French psychologist with a
passionate interest in understanding everything
about the human mind, a fascinating personal-
ity who spent long hours giving tests to his
two daughters, invented a mechanical device
for recording the artistry of piano players,
wrote really macabre plays for the Paris the-
ater, and attacked many of the myths that were
currently held about indices of character and
personality. His colleagues were chagrined
when he demonstrated that they could not, on
the basis of handwriting, tell the difference be-
tween prominent Frenchmen and criminals.

I have included an entire chapter on Binet
in this book, and where appropriate, have pro-
vided brief biographical comments on some of
the other figures in testing. It seems amazing
that in other academic fields we recognize a
Pasteur, a Mendel, a Mach, a Faraday; but in
testing, we somehow see tests of intelligence,
aptitudes, or interests appearing on the scene
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as disembodied entities, separated from their
authors’ personal motivations and theories of
human abilities.

The story of testing is a human story reach-
ing back to Sir Francis Galton, and we will see
in a moment that you are linked to Galton
through a handshake that spans a hundred
years. Galton established a laboratory in Ken-
niston, England, in 1884, where he measured
people for a variety of human traits in the in-
terest of answering questions about human
abilities. An American, James McKeen Cattell,
visited Galton in his laboratory and we can
imagine at the parting, Cattell extended his
hand and said, “It has been a pleasure.” Cattell
returned home to conduct a series of re-
searches in testing, and was the first American
to use the term “mental test” in a journal arti-
cle. In due time, Cattell recruited a young
man who had been his son’s roommate in col-
lege to come to New York and assist him in
compiling data about prominent American
men of science. Fredrick Kuder performed
this work and went on to make his own sig-
nificant contributions to testing. As Kuder left
Cattell, we can imagine that he extended his
hand and said, “Its been a pleasure.” At the
annual meeting of the American Psychological
Association in Los Angeles in 1984, Kuder
reminisced about his professional experiences
and after the talk, Ernest McDaniel, a profes-
sor of measurement at Purdue University, ex-
tended his hand and said, “It has been a
pleasure.” And now, to all readers, I extend my
hand to welcome you to the field of educa-
tional measurement. [ hope you will like i,
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Measurements and evaluations are interlinked with almost every activity of
teaching. Teachers with a measurement background are able to construct,
select, and use tests more skillfully than teachers without training in mea-
surement. A text in measurement written for teachers should present the
principles of measurement, which form the basis for selecting tests and in-
terpreting results. It should explain how to write good classroom items
and how to analyze the items after the test has been administered. It
should include enough statistics so that test manuals and research reports
can be read with understanding. It should also acquaint the reader with
the major test instruments in the fields of academic abilities, interests, and
personal adjustment.

With these objectives in view, this book is organized into three main
sections: (1) understanding general measurement principles, (2) construct-
ing and analyzing classroom tests, and (3) examining specific tests in the
areas of intelligence, interests, aptitudes, and adjustment. This chapter in-
troduces each of these three areas and provides an overview of the major
ideas in each one.

Principles of Measurement

Measurements provide a precise rather than a vague basis for making edu-
cational decisions. A teacher, judging a student’s mathematical ability as
“pretty good,” may assign extra work to do after regular homework is
completed. A teacher, knowing that the student exceeds 97 percent of a
national sample, may recommend a special program for mathematically
gifted.

While measurement lends precision to the study of human behavior,
tests may suffer a number of shortcomings. Tests seem scientific. Tests
seem to emanate from highly authoritative sources. For these reasons, tests
may be dangerous; they may lull us into the belief that we are using highly
objective, scientific tools when we are not.

Teachers need to know what qualities to look for in evaluating tests
and need to feel comfortable with the specialized terminology that profes-
sionals use when talking about tests,

Statistical Concepts

A brief introduction to statistical concepts provides the foundation for
consideration of measurement principles. Notice we are not calling this
section statistical calculations. Our concern is with the concepts. When
specific calculations are needed, it has become easy to ask a computer to
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perform these calculations. These exercises can be done with ease because
the computer has already been loaded with statistical packages that auto-
matically perform the needed calculations.

Descriptive statistics are used to describe a group of measurements
such as a distribution of test scores. Some teachers visualize a distribution
of scores as a landscape with each test score placed in its appropriate place,
low scores to the left, high scores to the right. If you like, you can think
of a bell-shaped, normal distribution curve as a mountain of answer sheets
with a peak and two sloping sides.

Within this territory the middle point, usually the average or mean,
is the key landmark. You can build a surveyor’s tower there. From this sur-
veyor’s tower, you can see the extent of your domain, the range from end
to end. You can also calibrate your surveyor’s scope so when you spot a
test score, you can tell how many “standard deviations” it is from your po-
sition at the mean. The standard deviation is the second landmark, and a
solid understanding of it makes for easy transition into applied measure-
ment terms.

Correlation coefficients are the indispensable tool of the measure-
ment person. Correlations tell us the degree to which two variables are
associated with one another. If we give a test twice to a group of students
and correlate the scores, we have a reliability coefficient. If we correlate
scores for math aptitude with math achievement, we have a validity coeffi-
cient. I realize these are terms that have not yet been defined, but I am il-
lustrating how an understanding of correlations is a prerequisite to the
following discussions about the qualities of a test. Let us now turn to these
essential qualities of a good measurement device.

Validity, Reliability, and Norms

It is impossible to talk about tests or test scores without using a specialized
vocabulary. Understanding this vocabulary involves more than definitions;
it involves learning about a set of procedures that are employed to “test

the test.”
When evaluating a test, you will be seeking information relevant to

three characteristics: reliability, validity, and norms. You may want to
think of test evaluation as asking three major questions:

1. Reliability: Does the test give consistent scores on subsequent occa-
sions?

2. Validity: Does the test measure what it claims to measure?

3. Standardization: Are the norms based on a representative sample?
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These three criteria for judging tests will be appropriate whether
the test was published in Towa City or in Princeton. These criteria for
judging tests will also be essential no matter what the test is designed to
measure: reading readiness, for example, or self-concept, or teacher
competency. Learning to use these three principles of measurement will
enable you to be a better consumer of tests and a far better interpreter of
test information.

The essential information for evaluating tests is in the test manual.
Without some background in measurement, however, there may be a ten-
dency to leaf through the manual vaguely hoping for some important in-
formation to leap off the pages. If you understand that the quality of a test
depends on its reliability, validity, and the way it was standardized, then
these headings in the manual become the signposts indicating that relevant
information will follow. Although test terminology may appear technical,
we will see that the terms describe common sense concerns raised by any-
one asking the question: “How good is this test?”

Designing and Constructing Classroom Tests

Constructing classroom tests is one of the many applications of measure-
ment principles. Many teachers believe writing tests should be left to the
professionals, a belief easily maintained since textbook publishers are quick
to supply a list of questions accompanying every chapter. Professionals do
construct the items: professional item writers, not professional educators.
Many item writers try to emphasize main ideas and higher cognitive
processes; some are more successful than others. Examine the test pro-
vided by the publisher covering a unit you have taught. How many items
deal with the big ideas or ask the students to apply or analyze material?

Teachers as well as publishers sometimes succumb to writing
quick, memory-level items. A study of 342 teacher-made tests revealed
that most teachers use short answer tests measuring knowledge of terms,
facts, and principles (Fleming & Chambers, 1983). The tests require stu-
dents to remember but not apply knowledge. Such tests are easy to con-
struct, but they send wrong signals to students about the things we value
in education.

Fortunately, there is nothing mysterious about constructing better
classroom tests. Three steps will lift your test out of the ordinary and pro-
vide a sounder basis for evaluating student achievement: test planning,
item writing, and item analysis and revision. You will soon be reading a
chapter on each of these steps, but an advance word may be in order.
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Test planning begins with drafting a test blueprint or table of specifi-
cations designating the subtopics of the unit and the cognitive processes
that will be required in answering the items. The cognitive processes are
typically defined by the Bloom Taxonomy which emphasizes comprehen-
sion, application, synthesis, and analysis. The table of specifications is your
best guide to writing tests that capture your teaching emphasis and reflect
cognitive processes above the memory level,

Armed with the test blueprint, there is one and only one point at
which tests become good or bad: writing the individual test items. Some
items are so wordy and bulky that getting through the test is a matter of
reading comprehension and endurance. Other items contain obviously
wrong alternatives so that correct answers can readily be chosen by stu-
dents who have only a hazy grasp of the material. Far too many items use
direct phrasing from the textbook, thus giving a break to students who
may recognize the correct answer without understanding it. The curatives
for these ills in item writing lie in a few simple rules of item construction.
Procedures for item analysis and item revision will round out your skills in
constructing objective test items.

Although multiple-choice items can be constructed to measure
comprehension and application, the essay test stands out as holding the
greatest potentiality for measuring analysis and synthesis of conceptual
material. The down side of essay tests is their susceptibility to many haz-
ards in scoring. Scoring of essay tests, however, can be vastly improved by
using some well-known precautions. While the research evidence is un-
even, essay tests appear to encourage students to think about the issues and
motifs in subject matter.

A new family of measurement procedures is arriving on the scene
under the general term performance assessments. A popular book by
Mitchell (1992) provides a good introduction to this new movement. Per-
formance assessments include such tasks as essay writing and problem
solving in mathematics and science. A distinguishing feature of perfor-
mance assessments is scoring procedures directed at the processes em-
ployed by the learner. Ideally, the scoring yields insight into how the
student approaches the problem and reveals snags and difficulties which
can be remedied by subsequent instruction. While there are some contin-
uing questions about the psychometric qualities of these approaches, i.e.,
the extent to which they meet the criteria for reliability, validity, and stan-
dardization procedures, performance assessments may have offsetting ad-
vantages in signaling clearly to students some of the more broadly
conceived aims of instruction. This congruence between performance
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testing and many of the educational reform goals has prompted the inclu-
sion of performance tests in statewide testing in this country and in na-
tional testing programs abroad.

A related aspect of the general movement to restructure classroom
practices is a renewed interest in the measurement of thinking. In our dis-
cussion of the measurement of thinking, we make a distinction between
formal thinking, which focuses on such reasoning processes as induction
and deduction, and “everyday thinking,” which centers around the way
situations are perceived, organized, and interpreted. The existing tests of
critical thinking grow out of the formal reasoning tradition, and most use
a multiple-choice format. This text offers an approach to the measure-
ment of thinking that rests on the assumptions of “everyday reasoning”
Scores depend on the way students interpret complex situations. The
scoring rationale gives weight to developing the student’s own point of
view, explaining rather than simply describing the situation, and consider-
ing many factors rather than making simple right-wrong judgements.
Teachers can apply the scoring procedure to situations that are open to a
variety of interpretations, such as taking sides on controversial issues.

The discussion of measuring thinking processes will complete the
section on constructing classroom tests. One of the most important goals
of any course in measurement is to help teachers write, analyze, and eval-
uate classroom tests. Tests are always written with an eye on larger educa-
tional goals, and an underlying message of the chapters on test
construction is the importance of thinking about subject matter content.
This orientation is maintained as attention ranges from the construction of
multiple-choice items to the more complex task of assessing thinking
processes directly.

Measuring Human Behavior

Teachers interested in the cognitive abilities, aptitudes, interests, and ad-
justment of their students will find a number of standardized tests in each
of these areas. In many cases, well-established instruments dominate the
market. For example, in the area of individual intelligence testing, the
Stanford-Binet and the Wechsler tests are at the pinnacle of all tests avail-
able. These are the tests of choice when it comes to making difficult diag-
nostic decisions. Although the tests are administered by psychologists,
teachers need to know about them since they receive the reports and
recommendations.

Our introduction to this section starts with Alfred Binet, whose ex-
tensive work with his own daughters and with school children led to the
development of the first intelligence test almost 100 years ago. The story
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