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Winsteps 
Winsteps is intended for solving practical measurement problems, quickly and conveniently. It constructs Rasch measures 
from simple rectangular data sets, usually of persons and items. After initial familiarization, it is straightforward to use 
in combination with other software. Item types that can be combined in one analysis include dichotomous, multiple-
choice, and multiple rating-scale and partial credit items. Paired comparisons and rank-order data can also be analyzed. 
Missing data is no problem. Winsteps is designed as a tool that facilitates exploration and communication. The structure 
of the items and persons can be examined in depth. Unexpected data points are identified and reported in numerous 
ways. Powerful diagnosis of multidimensionality through principal components analysis of residuals detects and 
quantifies substructures in the data. The working of rating scales can be examined thoroughly, and rating scales can be 
recoded and items regrouped to share rating scales as desired. Measures can be fixed (anchored) at pre-set values. 
Winsteps is intended for practitioners who must make practical and quick decisions along the path to constructing 
effective tests, and who must then communicate their results usefully to end users. The developer of Winsteps uses the 
program daily in his own work, and is continually adding new features as a result of his own experience and feedback 
from users. Typical applications include educational tests, psychological assessments, attitude surveys, patient 
performance protocols, and calibrating adaptive-test item banks. Winsteps can process up to 1,000,000 persons, 30,000 
items, and each item can have a rating scale of up to 255 categories. Conceptually, it originated around 1983 in the 
program Microscale, which was conceptualized by Ben Wright and written by Mike Linacre. It was the first Rasch program to 
flexibly accommodate missing data, also the first to run on a personal computer. That program was further developed as 
Mscale, then Bigscale, Bigsteps and now Winsteps.  

Facets 
Facets is designed to handle really tough applications of unidimensional Rasch measurement. It constructs measures 
from complex data involving heterogeneous combinations of examinees, items, tasks, judges along with further 
measurement and structural facets. It handles flexibly combinations of items of different formats in one analysis. These 
include dichotomies, rating scales with up to 255 categories, Poisson counts and Bernoulli trials. Multiple different 
measurement models can be included in the same analysis, including paired comparisons, rank- order, rating scales, 
partial credit and dichotomizations involving from 1 to 255 facets. Measures can also be fixed (anchored) individually 
or by group mean, facilitating equating and linking across test sessions. Quality-control fit evaluation of all measures is 
provided. Unexpected data points are identified. Bias, differential item functioning and interactions can be measured. 
Weighting schemes can be implemented. Up to 1 million examinees etc. can be included in one analysis. Typical 
applications have over 90% missing data. Since interpreting Facets output can be challenging, it is recommended that 
simpler Rasch approaches be tried first. Facets has been used successfully to construct measures for medical staff 
performance, patient performance, public speaking, sports performance by individuals and teams, and consumer 
preferences. It originated in 1986 in order to service the complex, high-stakes practical examinations of the American 
Society of Clinical Pathologists. In these examinations, the competence of laboratory technicians to make slides of sections of 
the human body is assessed by senior pathologists using a complex judging and equating design. Facets was successfully 
applied to these data, and continues to be.  Since then Facets has been used in many rating and assessment endeavors in the 
educational and medical fields, such as the continuing evaluation of the Advance Placement English Literature and 
Composition Program for the College Board and Educational Testing Service. The Georgia (USA) High School Writing Test 
employs Facets as do the Minneapolis (USA) Public Schools for “prompt” equating, and a research project at the University 
of Northern British Columbia (Canada) for evaluating “Consistency of Writing Prompt Difficulties Across Elementary School 
Grades.”  

Rasch Measurement 
Rasch analysis is the necessary and sufficient means of constructing linear measures from ordinal observations. Around 1953, 
Danish mathematician, Georg Rasch, was faced with the challenge of constructing measures from raw scores on intelligence 
and reading tests. He perceived that the Poisson distribution could be used to convert ordinal counts into linear measure. From 
this insight has blossomed a whole family of “Rasch models”. His initial work is described in his book “Probabilistic Models 
for some Intelligence and Attainment Tests.” For 20 years, from 1960 till his death in 1980, Georg Rasch and Ben Wright, of 
the University of Chicago, cooperated closely in developing both the theory and the practical use of Rasch models. Important 
books are Wright & Stone, “Best Test Design”, and Wright and Masters, “Rating Scale Analysis”. Students of Georg Rasch, 
colleagues in Europe, and particularly students of Ben Wright in the USA and Australia have propagated Rasch measurement 
around the world. A recent useful books are “Applying the Rasch Model” by Bond & Fox and “Introduction to Rasch 
Measurement” edited by E.V. Smith Jr. and R.M. Smith. 
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John Michael Linacre, Ph.D., M.A., C.D.P., C.C.P., D.M. 
John “Mike” Linacre is the developer of software widely used in constructing objective measures from ordinal observations. 
Mike has an M.A. in Mathematics from Cambridge University, and a Ph.D. in Psychometrics from the University of Chicago. 
He worked closely with Benjamin D. Wright, the leading advocate of Rasch measurement, for over 15 years as a Research 
Associate at the University of Chicago. He has been editor of Rasch Measurement Transactions for more than 15 years. Mike 
recently relocated to Australia, but continues to develop measurement software and to consult internationally on educational 
and psychological measurement problems. He is an adjunct Professor at the University of the Sydney. He has authored well 
over 100 published articles and conference papers. His comments regarding improving the quality of Olympic Figure Skating 
Judging were recently quoted in the Toronto (Canada) Globe-Mail. 
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Response String 
Easy..........Hard 

INFIT 
MnSq 

OUTFIT 
MnSq 

RPM 
Corr. Diagnosis 

I. modelled: 
33333132210000001011 
31332332321220000000 
33333331122300000000 
33333331110010200001 

 
.98 
.98 

1.06 
1.03 

 
.99 

1.04 
.97 

1.00 

 
.78 
.81 
.87 
.81 

 
Stochastically 

monotonic in form, 
strictly monotonic 

in meaning 

II. overfitting (muted): 
33222222221111111100 
33333222221111100000 
32222222221111111110 
32323232121212101010 

 
.18 
.31 
.21 
.52 

 
.22 
.35 
.26 
.54 

 
.92 
.97 
.89 
.82 

 
Guttman pattern 

high discrimination 
low discrimination 
tight progression 

III. limited categories: 
33333333332222222222 
22222222221111111111 
33333322222222211111 

 
.24 
.24 
.16 

 
.24 
.34 
.20 

 
.87 
.87 
.93 

 
high (low) categories 

central categories 
only 3 categories 

IV. informative-noisy: 
32222222201111111130 
33233332212333000000 
33133330232300101000 
33333333330000000000 

 
.94 

1.25 
1.49 
1.37 

 
1.22 
1.09 
1.40 
1.20 

 
.55 
.77 
.72 
.87 

 
noisy outliers 

erratic transitions 
noisy progression 
extreme categories 

V. non-informative: 
22222222222222222222 
12121212121212121212 
01230123012301230123 
03030303030303030303 
03202002101113311002 

 
.85 

1.50 
3.62 
5.14 
2.99 

 
1.21 
1.96 
4.61 
6.07 
3.59 

 
.00 
-.09 
-.19 
-.09 
-.01 

 
one category 

central flip-flop 
rotate categories 
extreme flip-flop 
random responses 

VI. contradictory: 
11111122233222111111 
11111111112222222222 
22222222223333333333 
00111111112222222233 
00000000003333333333 

 
1.75 
2.56 
2.11 
4.00 
8.30 

 
2.02 
3.20 
4.13 
5.58 
9.79 

 
.00 
-.87 
-.87 
-.92 
-.87 

 
folded pattern 

central reversal 
high reversal 

Guttman reversal 
extreme reversal 

 

Polytomous Mean-Square Fit Statistics 

Smith R.M. (1996) Polytomous Mean-Square Fit Statistics. Rasch Measurement Transactions 
10:3 p. 516-517. 
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