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M. J. Kolen and R. L. Brennan. Test equating: Methods and practices. New York: Springer- 
Verlag, 1995, 333 pages + 36 illustrations. 

Comparability of scores on a common scale is a basic requirement for educational and 
psychological tests to be measurement instruments. Appropriate standardization of testing 
material and administration procedures may guarantee comparability of scores on the 
same test, but comparability of scores between different test forms always requires the 
equating of their scales to account for the different properties of the items in the tests. No 
wonder the study of test equating has been a prolific area of research in test theory. 

Given the vast amount of material buried in journals papers and conference presen- 
tations, it is surprising that we had to wait this long for the publication of Test equating: 
Methods and practices. The only earlier volume on test equating was the one edited by 
Holland and Rubin (1982). This book has several elucidating contributions on fundamen- 
tal equating problems which are at the top of my list of favorites but was not intended to 
offer a first introduction to test equating. The authors of the present book, who have 
enjoyed long experience as equating specialists at the American College Testing and have 
been active researchers of test equating, however, have used their expertise to give the 
reader exactly what the title of the book promises--an up-to-date and comprehensive 
introductory textbook on methods currently in use in the practice of test equating. 

The first chapter of the book defines several elementary equating concepts, gives an 
overview of possible designs for collecting data in equating studies, and introduces the idea 
of statistical evaluation of equating results through their standard errors. The chapter also 
treats some more fundamental concepts, such as Lord's principles of symmetry and equity. 
The treatment of these topics immediately reveals that the authors are not only concerned 
with the statistical aspects of equating but also with practical measures to enhance the 
validity of equating designs and procedures. Elaborate discussions of earlier problems in 
the use of a single-group design for equating the Armed Services Vocational Aptitude 
Battery as well as the anomalous results in an earlier common-item equating of a National 
Assessment of Educational Progress reading test illustrate this point nicely. However, the 
chapter misses an introduction to the classical test model underlying the equating methods 
in the first five chapters. Also, it fails to make a distinction between equating of test-score 
scales and procedures for the statistical adjustment of (marginal) score distributions. I will 
return to this point at the end of this review. 

Equating methods for random-groups designs are discussed in chapters 2 and 3. The 
authors have chosen to begin with simple mean equating, and then to move on to a 
treatment of linear and equipercentile equating. Again, the treatment of the topics is 
exemplary. Since all relevant equations are carefully derived and frequently summarized in 
tables, the book serves as an excellent reference for those in need of a description of a 
method or some of its equations. The order of presentation has the nice didactic appeal of 
starting with a simple procedure and gradually building up mathematical complexity. On 
the other hand, the treatment misses the opportunity to introduce equipercentile equating 
as a general approach without any assumptions on the shape of the score distributions and 
mean and linear equating as special cases imposing rather stringent conditions on them. 
The distinction is important because it enables to a discussion of the methodological 
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tradeoff between the numbers of parameters to be estimated (or sample sizes needed) and 
the validity of the assumptions. It also suggests a search for other possible equating 
procedures filling the current gap between equipercentile and mean/linear equating. An- 
other omission is the lack of attention for kernel methods in the review of methods for 
smoothing distributions in chapter 3. These (nonparametric) methods are the industry 
standard in applied statistics (e.g., Silverman, 1992) but they are briefly referred to as 
"rolling average methods" (p. 91) in the present book. 

The next two chapters discuss the use of equating methods for common-items non- 
equivalent group designs, such as the Tucker, the (true- and observed-score) Levine, and 
the equipercentile method. For the Levine methods, also a derivation is given under the 
assumption of classical congeneric true scores on the new test and the common items. Two 
forms of equipercentile equating are discussed. One form involves estimation of the dis- 
tributions on the two test forms based on assumptions regarding their conditional distri- 
butions given a score on the common items (frequency estimation method). The other 
form uses a chaining procedure in which the scores on the new test form are converted to 
scores on the common items and then to those on the old form. Again, the treatment of 
the topics in this chapter is thorough and all procedures are illustrated richly with graphs 
and numerical examples. 

Chapter 6 focuses on item response theory (IRT) equating methods. The chapter 
begins with a discussion of "transformations of IRT scales", moves on to the topic of IRT 
observed- and true-score equating, and then concludes with a treatment of methods for 
(pre)equating items to a calibrated pool. The treatment of the first and last topic is 
technically adequate but potentially confusing to readers without much knowledge of IRT 
because the book fails to pinpoint the exact nature of the problems addressed. The only 
motivation for the problem of "transforming of IRT scales" found in the book is the 
statement that " . . . pa rame te r  estimates. . ,  are often on different IRT scales." (p. 162). 
Because the true problem (unidentifiability of the model) is not explained, the reader may 
erroneously believe that a normal equating problem is addressed--a belief most likely to 
be reinforced by the fact that some of the designs and transformations discussed resemble 
those for the equating problems addressed in the earlier chapters. The same misunder- 
standing may occur when reading the sections on the problem of equating items to a 
calibrated pool at the end of this chapter. In their discussion of IRT observed- and 
true-score equating, the authors resume their clear style. A fundamental omission in this 
chapter is to present test equating as a missing-data problem in parameter estimation. A 
simple IRT approach to equating is to collect the old and new data in an incomplete design 
and estimate the new item parameters fixing the old parameters at their previous esti- 
mates. Newer computer programs for estimating IRT parameters have this option and are 
able to deal with a much larger variety of sample designs than the classical equating 
designs. In addition, the idea to use test score prediction systems (Hambleton & Martois, 
1983) to equate scores on different tests from an item bank using IRT to predict perfor- 
mances on a standard test is not addressed in the book. Finally, the suggestion that 
multidimensionality of the tests is a potential threat to the validity of the equating partic- 
ularly related to IRT (pp. 207-218) is not fair. Any equating method is liable to this threat; 
even a weak method as equipercentile equating assumes that examinees are ordered by 
their test scores and hence that the tests are unidimensional. IRT is the only method that 
does detect whether there is a dimensionality problem. In addition, as shown in a paper by 
Glas (1992), if the test forms are multidimensional, IRT can still be used for observed- 
score equating. 

The bootstrap and the delta method are the primary methods to derive standard 
errors of equating and are discussed in chapter 7. The introduction to the bootstrap, a 
technique not taught too often in measurement classes, is extremely clear and instructive. 
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The same holds for the discussion of standard errors in equating chains--a topic relevant 
to the practical problem of setting up equating plans discussed in the next chapter. The 
current chapter is the only publication known to the reviewer that offers a systematic and 
comprehensive introduction to the problem of estimating standard errors of equating. No 
doubt it will serve as an important reference to the subject for the years to come. 

The final chapter discusses several practical issues in equating. It is in this chapter that 
the authors share their best practical insights and experiences in test equating with the 
readers. Excellent advice on the choice of equating designs and methods is given. The topic 
of developing an optimal linkage plan has hardly been addressed elsewhere in the litera- 
ture; nevertheless it is of critical importance to the success of using equating procedures 
in testing programs. Other practical remarks in this chapter are on such topics as the choice 
of sample size in equating studies, checks of robustness and consistency of equating results, 
the use of optional sections in tests, the equating of performance assessments, and the 
comparability of composite scores. 

The reviewer's dominant impression of the book is that it is a first-rate text on test 
equating. The book offers everything someone with an interest in equating should want to 
know, has a pleasant didactic style, carefully explains the various equating methods, has 
numerous empirical examples to illustrate their use, offers comparative reviews of the pros 
and cons of the various methods, and gives instructive exercises at the end of each chapter 
with an appendix containing the answers to the exercises. Students not fully understanding 
test equating after reading this book should no longer consider a career in measurement. 
Test theorists already familiar with the research underlying the book will find it to be an 
excellent reference to the mathematical equations anddescriptions of the various equating 
procedures. The practitioners will enjoy--and hopefully recognize--the discussion of the 
practical issues and the various hints and caveats in each of chapters. Also, they should not 
forget to get hold of copies of the equating programs written by the ACT team. These 
programs are described only briefly in Appendix B but deserve much wider attention. The 
reviewer had the opportunity to see a demonstration of the programs a few years ago and 
was deeply impressed by their versatility and the pleasant graphical format of their output. 

The final comment is critical not so much of the book as well as the direction into 
which the literature on (classical) test equating seems to be moving. The basic problem in 
equating is to find the scale transformation accounting for the differences between items 
in tests measuring the same variable. In such equating methods as the equipercentile, 
mean, and linear methods, the problem is immediately replaced by the problem of statis- 
tical adjustment of one marginal observed-score distribution to another. However, all test 
theory models are two-level models with: (a) the conditional score distributions of exam- 
inees with the same true score or ability parameter value at the lower level; and (b) the 
distribution of the true score or ability parameter in some population of examinees at the 
higher level. From a measurement perspective only the former are the quantities of 
interest since they reflect the properties of the items and the performances of the exam- 
inees. Adjusting (marginal) observed-score distributions to one another does not tell us 
much about what happens to the distributions at the level of the individual examinees. The 
results get more unpredictable if the conditional distributions are mixed with respect to a 
"synthetic population". A low standard error for the adjustment does not guarantee a 
successful equating; it only tells us how stable the result is. A more psychometric approach 
would be to evaluate the fit of the conditional distributions of the transformed scores to the 
distributions on the old form. Also, equipercentile observed-score equating is typically 
motivated by pointing at the fact that observed scores on two test forms representing the 
same quantile in a population of examinees should be considered equal. However, from a 
psychometric point of view, this is too simple. Observed scores are no fixed quantities, and 
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the  cor rec t  way to o r d e r  examinees  is e i the r  by  t rue  score  o r  cond i t iona l  d i s t r ibu t ion  o f  
obse rved  scores.  I t  seems  t ime for  test  equa t ing  to get  a f i rm psychomet r ic  footing.  

U N I V E R S I T Y  O F  T W E N T E  Wire J. van der Linden 
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