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PREFACE

P sychological and Educational Test Scores:  What Are They? is designed for
individuals who are forced to interpret test results or scores—regardless of

their understanding of tests—such as psychiatrists, social workers, school prin-
cipals, admissions personnel, physicians, attorneys, teachers, and parents.
Because test scores can be easily calculated with a calculator, such as the
Texas Instrument TI-30xa, or a computer program, such as SPSS, SAS, and
EQS, this text is designed to give readers the confidence to understand and
calculate test scores; therefore, with a few key strokes of a calculator, or a few
commands on software, you will easily be shown how to calculate various
test scores.

With over 13 years of experience working with a variety of master’s level
and doctoral students within Educational Psychology and Counseling
Psychology, I have found that many students, even those with an elementary
or intermediate training within psychological and educational test theory,
lack the ability to interpret Z-scores, t-scores, MMPI–2 scores, grade-equiv-
alent scores, and so on.  Furthermore, I have found that many students and
professionals within the areas of psychology and education are unaware that
modern psychological and educational tests are based on three dominant
psychological test theories:  true score theory, item-response theory, and gen-
eralizability theory. Moreover, I have found that many users of psychologi-
cal and educational test results need a narrative understanding of these the-
ories, and they need to understand how these theories influence test scores
and other factors, such as reliability and validity.

For the nonquantitatively-oriented reader, there are good advanced texts
within the area—Psychological Testing (7th Edition) and Psychological Testing:
Principals, Applications, and Issues (5th Edition); however, I have found that the
reading level, mathematical ability level, and extensive topic coverage are
more than the average layperson or nonquantitatively-oriented reader can
assimilate.  In addition, neither text is designed for the quantitatively phobic
reader.  Finally, neither text connects test scores with computer software or
shows the reader how to perform calculations via calculators.
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If you are a nonquantitatively-oriented reader or part of a lay audience,
in terms of test applications, you need to know what Z-scores, t-scores, IQ
scores, stanine scores, and percentile scores are, and you need a narrative
description of the factors that affect reliability and validity.  For example, t-
scores, common psychological or educational test scores, are difficult to
understand within their abstract forms, but you will find that you can get an
intuitive feel for t-scores once they connect with psychological tests such as
the MMPI–2, State-Trait Anxiety Inventory (STAI), Test Anxiety Inventory
(TAI).  Moreover, you will find that IQ scores are more meaningful when
they are connected with real-life examples applied to the Wechsler intelli-
gence tests.

In conclusion, a text that addresses psychological and educational test
scores for lay audiences and nonquantitatively-oriented readers has not
heretofore been available, especially a brief introduction to the practical
applications of test scores.  Essentially, this is an overview text to psycholog-
ical and educational testing for nonpsychologists and nonpsychology majors;
however, a basic understanding of the topics covered within this book will
help anyone to understand what psychological and educational tests can and
cannot do.  Finally, this book is designed for the nonquantitatively-oriented
users of psychological and educational tests, and it links test scores with com-
puter software and the worldwide web.
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Chapter 1

BASIC STATISTICS

STEPS IN TEST CONSTRUCTION

First, a psychological or educational test is a systematic and an objec-
tive measure for a sample of behavior.  And measurement is the assign-

ment of numbers to test scores based upon rules. Essentially, there are six
steps to test construction. First, a table of specification is developed that
specifies the purpose of a test.  Second, from the table of specification, the
form and content of test items are generated. Third, items are tried out
with individuals and modified based on feedback from the individuals taking
the test and the individuals administering the test.  Fourth, the procedures
for administering and scoring the test are standardized.  Fifth, developing
reliability (consistency in the measurement of test scores) and validity
(determining if the test items are measuring what they purport to measure)
data for the test.  Sixth, developing norms (average or standards of test per-
formance) for the test (Anastasi & Urbina, 1997; Sapp, 1997).  Returning to
the notion of measurement, the next section discusses levels of measurement.

LEVELS OF MEASUREMENT

One aspect of psychological and educational test scores that is confusing
is levels of measurement. Psychologists have broken psychological and
educational test scores down into four levels or hierarchies—naming, rank-
ing, quasi-interval, and real intervals.

Working from the lower level upward, nominal levels of measure-
ment is just simply the naming of variables.  For example, the names in a
telephone book represent nominal levels of measurement (Adams...
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4 Psychological and Educational Test Scores

Banks...Cable...Zacka).  Nominal levels of measurement represent distinct-
ness or naming, but not ranking, quasi-interval, nor real interval scores.

Ordinal measures assign numbers to represent the ranking of some
distinct characteristic.  For example, ordinal measurements are used by
judges to rank the distinct characteristics of beauty for Miss America and
Miss Universe pageants.  In terms of the hierarchy, ordinal forms of mea-
surement include the naming and ranking of characteristics.  Quasi-inter-
vals are common levels of measurement within psychological and educa-
tional testing, and they include scores from many tests, such as IQ scores
from IQ tests, achievement tests, personality tests, such as the MMPI–2, and
college entrance examination tests.  Quasi-intervals are obtained when equal
differences among measurements represent the same or equal amount of dif-
ference.  For example, the difference among 80º F (Fahrenheit), 90º F, and
100º F is an equal distance of 10º F; however, the difficulty with quasi-inter-
val scores, such as IQ scores, is the difference between an IQ score of 80 and
90 and does not have the same meaning as the difference between IQ scores
of 120 and 130.

Furthermore, quasi-interval scores do not have real or absolute zero
points; for example, what is the meaning of zero IQ?  Or does a tempera-
ture of 0º F represent zero or the absence of temperature?  Clearly, zero is a
relative value for quasi-interval test scores.

Ratio scales of measurement have “real” intervals.  For example, 6
inches is twice the distance or length of 3 inches.  And zero inches represents
that no inches exist; therefore, ratio scales, many of which are scales used in
physics and chemistry, have absolute or real zeroes.  With ratio scales of
measurement, zero is meaningful.  And ratio scales have the properties of
quasi intervals, ordinal and nominal scales of measurement.

FREQUENCY DISTRIBUTIONS FOR TEST SCORES

A frequency distribution is a method of tallying data collected on a pop-
ulation or sample, and it is a method for representing test scores.  Frequency
distributions are usually performed on populations and samples.  A popula-
tion is all kinds of people or things that are being studied.  Similarly, a sam-
ple is a subset of a population, and if it is obtained in a random manner (each
datum has an equal chance of being chosen), inferences can be made from
the sample back to the population.

Suppose we gave a 9-word spelling test to 100 middle school students,
and 2 students (frequency) spelled all 9 words correctly, 5 students (frequen-
cy) spelled 8 words correctly, 11 students (frequency) spelled 7 words cor-
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rectly, 13 students (frequency) spelled 6 words correctly, 17 students (fre-
quency) spelled 5 words correctly, 20 students (frequency) spelled 4 words
correctly, 17 students (frequency) spelled 3 words correctly, 11 students (fre-
quency) spelled 2 words correctly, and 4 students (frequency) spelled 1 word
correctly.  Now, the frequency distribution for these 100 middle students
would look like this:

Example 1

X f
9 2
8 5
7 11
6 13
5 17
4 20
3 17
2 11
1 4

N = ∑f = 100

The symbol “X” is used to replace the scores, and the “f” represents the
abbreviation of frequency.  The nice thing about grouped data into a fre-
quency distribution is that it makes it easy to understand, and the data can
be easily analyzed by the TI-30xa calculator.

Exercise 1.1

The following exercise has data from 20 middle school students who
took a 10-item spelling test.  The scores were the following:  10, 10, 9, 9, 9,
9, 9, 8, 8, 8, 8, 8, 8, 8, 7, 7, 7, 6, 6, 4.  Construct  frequency distribution, using
10, 9, 8, 7, 6, 5, and 4 as the X values.

Answer to Exercise 1.1

X f
10 2
9 5
8 7
7 3
6 2
5 0
4 1
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Notice that the summation of f(∑f) equals the number of students.  More for-
mally, the formula that finds the number of middle school students or the N
(number of people) is the following:

(1.1) N = ∑f

Note:  ∑—sigma, the Greek symbol, just means to add up all of the f values
or numbers (2, 5, 7, 3, 2, 0, 1).

Proportions and Percentages

Not only can two columns (X and f ) be obtained from a frequency dis-
tribution, but also a third—proportions and percentages can be displayed for
the test scores.  Proportions measure a fraction or part of 1, and percentages
measure a fraction or part of 100.  Additionally, a proportion can be defined
as f/N.  For example, from Exercise 1.1, 2 students out of 20 had a score of
6, so the proportion is 2/20, as a fraction, and .10 as a decimal.  Proportions
are sometimes referred to as relative frequencies. The percentage is defined as
the proportion (p) multiplied by 100 (Gravetter & Wallnau, 1996).
Therefore, the formula for a percentage is the following:

(1.2) percentage = p(100) or f/N(100)

The proportion and percentage for Example 1.1 would look like the follow-
ing:

X f p = f/N p(100) %

10 2 2/20 = .10 10 10%
9 5 5/20 = .25 25 25%
8 7 7/20 = .35 35 35%
7 3 3/20 = .15 15 15%
6 2 2/20 = .10 10 10%
5 0 0/20 = 0 0 0%
4 1 1/20 = .05 5 5%

A fifth column was added to show that numbers in column 4 also represent
percentages.

One point that is often not mentioned in books on measurement is that
proportions are also probabilities.  First, probability can be defined as the fre-
quency divided by N (number of students or cases).  Alternatively, probabil-
ity can be defined as the number of events (frequency) favoring X (in
Example 1.1, the scores for X are 10, 9, 8, 7, 6, 5, and 4) divided by the total
number of events (N).  Moreover, probability is a value that ranges between
zero (an event cannot happen) to one (certainty that an event will occur).  In




