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Noisy Responding and Intervention Effectiveness

The Rasch model is widely used for test developraadt
item functioning. Noisy individuals are often a ]
concern because they distort item estimates, wéaden
inferences based on item difficulties. A typicaagtice is
to omit and disregard individuals who are not cardive
for item calibration purposes. But application lnd Rasch
model and information from misfitting participantsin
assist the evaluation of interventions in reseaoch
individuals. By examining misfitting participantseful
information can be extracted regarding the strengtid
weaknesses of an intervention or the specific hehsof
the individuals involved.
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Figure 1.Tracy's fluency as a function of goal setting and
reinforcement. Values above horizontal lines indica
Tracy achieved the goal for the session.

Figure 1 shows data from Tracy who was subjected to
“goal setting and reinforcement” intervention irder to
improve her fluency. Using a changing criterioniges
Tracy was asked to reach one goal after anothemesd
reinforced contingently on her performance. The
difficulty of the material was increased over sessi As
shown in Figure 1, Tracy reached some of the gaats
missed some other,
intervention was not all that effective for her.

Using 5 students for comparative purposes | fitesdR

model to the data of the 6 students by coding sitgle
behavior during a session as 1 (if a student mestgthal
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for that session) or 0 (if the student missed tobal)g
Given that difficulty increased in every session gan
hypothesize that student's behavior could fit theséh
model (e.g., 11111010100 O0) for this ipatar
research design. The presence of large fit siaistould
suggest a pattern of responding that deviates filoen
Rasch model, or, in other words, that the intereenhas
not been as effective as hypothesized. An exception
would be a one category responding (e.g., all lischw
would still indicate that the student behaved camytrto
expectations (as if the activity was too easy fbe t
student).

Table 1 shows out-fit mean-square and point-measure
correlations for all students, suggesting that ¥eac
responding was not in accord to expectations, in
comparison to her peers (see also Figure 2).

Raw Outfit Point-measurg

Score| Measurd Mean-squarg correlation | Studen
9 1.30 1.54 0.12 John
8 0.83 0.60 0.67 Lex
8 0.83 0.88 0.39 Bill
6 0.02 0.68 0.68 Mike
6 0.02 0.89 0.51 Steve
6 0.02 1.58 -0.07 Tracy

Table 1. Evaluation of students’ response patterns.

Tracy's response pattern, 010101000111, is errhtit,
provides useful information regarding her capabgitand
her unique reaction to the intervention. She wds &b
reach some of the most challenging goals, but miisse
goals of medium and easy difficulty. She may fie th
profile of an overachiever who got bored during soof
the sessions or a student with attention probldms,
motivation, etc. Alternatively, the intervention rcdbe
evaluated by examining, refining, and deveigpi

suggesting that the proposed
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Figure 2. Erratic performance by Tracy and John.

the content of the sessions in which Tracy failéthere
is room to improve the content of the test.

By focusing on a student’s noisy performance, neseas
in psychology and education may gain
understanding of both student behaviors and inteiwe

greater

effectiveness. This knowledge base may assist timem

developing effective educational interventions aimd
remediating learning difficulties.

Georgios D. Sideridis
Department of Psychology, University of Crete

Rasch Workshops

January 5-6, 2006, Thursday - Friday, Chicago IL
Introduction to Facets
conducted by Carol Myford and Lidia Dobria
www.winsteps.com/facwork.htm

January 16-20, 2006, Monday - Friday,
Canberra, Australia
Measurement in the Psychosocial Sciences:
from Raw Scores to Rasch Measures
conducted by Andrew Stephanou
www.acspri.org.au

February 25, 2006, Saturday, Taiwan
Rasch Analysis Workshop -
Introduction Course on Health care

conducted by Wen-Chung Wang
www.healthup.org.tw/rasch/950225.htm

March 20-21, 2006, Monday - Tuesday, Chicago IL
Introduction to Winsteps
conducted by Ken Conrad and Nick Bezruczko

www.winsteps.com/workshop.htm

April 6-7, 2006, Thursday-Friday, San Francisco CA
(pre-AERA)
Introduction to Rasch Measurement
conducted by Richard Smith and Everett Smith
WWW.jampress.org

June 25, 2006, Sunday, Hong Kong (pre-PROMS)
Introduction to Winsteps
June 26, 2006, Monday, Hong Kong (pre-PROMS)
Introduction to Facets
conducted by Mike Linacre
www.promshk.org

An Introduction to Rasch
Measurement:

Theory and Applications
April 6-7, 2006 (prior to AERA), San Francisco, CA

Directors:Everett V. Smith Jr. and Richard M. Smith

The purpose of this training session is to intredy
participants to the theory and applications of Ras
measurement and provide hands-on experience u
Rasch calibration programs to scale ordinal data.

This session will provide participants with the esgary
tools to become effective consumers of resed
employing Rasch measurement and the skills negetsa
solve practical measurement problems. Instructio
material will be based on four Rasch measurem
models: dichotomous, rating scale, partial creditd

many-facet data. Participants will have the oppatyuto

use current Rasch software.

The format will consist of eight self-contained tsniThe
units are: Introduction to Rasch Measurement; |&erd
Person Calibration; Dichotomous and Polytomous D4
Performance and Judged Data; Applications of Ra
Measurement | and Il; Examples of Rasch Analysed;

Analysis of Participants Data. The co-directord divide

the topics in each session to maximize individl
strengths. The instructional format will combinetiee,
question and answer, and small group instruction.

Registration includes the full 2-day workshop,
continental breakfast each morning, assorted samsi
and salads for lunch each afternoon, over 400 pafje
handouts and tutorial material, a copy of Introductto
Rasch Measurement (a 698 page book) and a one-
subscription to the Journal of Applied Measurem&ate
www.jampress.org for more details on these pubticat

Audience: Anyone interested in learning about
practical aspects of Rasch measurement. Previainéniy
in measurement is recommended, but not necessary.

For information and registration material, pleassitv
www.jampress.org Rasch Measurement Workshops
contact Everett Smith at evsmith -at- uic.edu
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Rasch Measurement in Health Sciences
Edited by Nikolaus Bezruczko

Www.jampress.org

Measurement Theory Foundations, Nikolaus Bezruezid
Michael Linacre;

Rasch Model Essentials, Nikolaus Bezruczko;
Quality and Outcome Measures for Medical Rehatiite

Carl V. Granger, Margaret Kelly Hayes, Mark Johnsto
Anne Deutsch, Susan Braun, and Roger C. Fiedler;

Refining a Measure of Brain Injury Sequelae: Theybta
Portland Adaptability Inventory, James F. MalecpAn
M. Moessner, Miriam Kragness, and Muriel D. Lezak;

Measuring Patient Satisfaction and Dissatisfactitlizabeth
A. Hahn and David Cella;

Measurement Consistency for Different Language \gassof
Health-Related Quality-of-Life Instruments, Chih+htu
Chang, David Cella, and Benjamin D. Wright;

Credentialing Health Care Professionals, Anne Wandt
Donna Surges Tatum;

Task Specificity and Case Dependency of Standatdize

Patient-Based Performance Assessments, Linjun Sher;

Assessing Radiographic Status of Rheumatoid Aishrit
Introduction of a Shortened Erosion Scale, Fre#teric
Wolfe, Désirée DM van der Heijde, and Arvi Larsen;

Using Rasch Measurement with Medical Data, Kylekiper
Benjamin D. Wright, and J. Kevin Dorsey;

Rater Effects in Evaluation of Rheumatologic Disea
Severity, Rita Bode, Marisa Klein-Gitelman, Toula
Lechman, Eduardo Mendez, and Lauren M. Pachman;

Representing Treatment Effects with Variable M&psrett
Smith;

The LIFEware System: Evaluating Functional Status o
Multiple Sclerosis Patients, Carl V. Granger and $ha
Carlin;

Several Non-Categorical Measures Define Air Paluiti
Construct, Pedro Alvarez;

Equating Items from Two Osteoporosis Quality-ofelif
Instruments, Xavier Badia Llach, Luis Prieto, Mantsit
Roset, Adolfo Diez-Perez, and Michael Herdman;

Measuring Change: Item Calibrations at Admissian vs
Discharge, Larry Ludlow, Patricia L. Andres, and
Stephen M. Hale;

Comparison of MASQ and Beck Depression Inventory,
Zhixiao Wang and Kendon Conrad;

Dimensionality and Scaling Issues Measuring Adggitof
Daily Living (ADL), Weimo Zhu and Jae Kennedy;

Fundamental Measurement for MEPS/CAHPS Quality-of-
Care Scales, William P. Fisher, Jr. and George
Karabatsos;

Rasch Model Isolates Quality-of-Life Construct ix S
WHOQOL-100 Data Sets, Emmanuel Ecosse, Alain
Leplege, and the WHOQOL Rasch group;

Measurement in Health Research, Alan Tennant.
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Book Review:

Rasch Measurement in Health Sciences
Edited by Nikolaus Bezruczko

This compilation of Rasch health-science studiesrged
out of presentations at the Third International d@utes
Measurement Conference at the University of llinat
Chicago, June 2000. The book has the feel of gitiin
Ben Wright's class held at University of Chicagplike
Alan Heinemann (see Forward), had the pleasure of
auditing Ben'’s class where graduate students asiting
researchers learned about the Rasch model by applyi
to their own data. The dedication to Ben puts toget
many of the experiences he shared with us in class,
presenting his amazing life and scientific journéye
chapters in this book, like the class, reflect ibheath of
studies and investigations in which the Rasch madal
be applied in the health sciences.

Part | places the Rasch model in the context of
measurement theory, highlighting the limitations of
conventional psychometric approach@sart Il presents
an overview of outcomes measurement in rehabdiati
presenting the Uniform Data System for Medical
Rehabilitation, analysis of an instrument desigrted
measure a single dimension across impairment, igctiv
and participation for brain injury, patient satisfan
showing that positively and negatively worded ouoest
form different dimensions, methods to reduce déffeial
item functioning across different languages forualiy
of life measure, credentialing of health care pssienals
including computer adaptive testing, and the evalna
medical competence through standard patient-based
testing. Part Ill addresses diagnosis and evaluation in
healthcare, presenting the development of a shedten
radiographic scale which maintains sensitivity tamge,
the relationship of blood chemistry to gout diageos
consistency of rater effects in inflammatory vaacul
disease in children, treatment effectiveness int pos
traumatic stress disorder, the monitoring functiatatus
in patients with multiple sclerosis and measurenoé atir
pollution exposurePart IV presents special measurement
topics including equating quality of life instrumefor
osteoporosis, anchoring measures to detect clinical
change, comparing measures of depression, exantiméng
dimensions of activities of daily living and instnental
activities of daily living, the measurement qualitiof two
quality of healthcare surveys and the developmérd o
shortened quality of life survey that is statidtica
invariant across six culturedzinally, commentary is
presented, highlighting the contribution of the mieas in
advancing measurement in healthcare noting therdfutu
challenges that must be addressed in order to advan
fundamental measurement. While there is wide vditiab
in the rigor of the studies presented, this lindtatis
offset by exposure to the almost infinite applicat of
the Rasch model in health care.

Craig A. Velozo, PhD, OTR/L
Research Health Scientist - Veterans Affairs Metd. C
Dept. of Occupational Therapy, University of Flarid
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Frontiers in Educational Psychology

Editors: Russell F. Waugh
Edith Cowan University, 2005

www.novapublishers.com

1 - Measuring Academic Motivation To Achieve For
Malaysian High School Students Using A Rasch
Measurement Model (pp. 3-35). Waugh Russell Frul\ji
Joseph N.

2 - Linking Student Behaviours And Attitudes Toward
Information And Communication Technology With
Learning Processes, Teacher Instruction And Classro
(pp. 37-65). Cavanagh, Robert F. , Romanoski, Jo$ep

3 - Sequential Application Of Rasch Analysis AnduStural
Equation Modeling To Investigate Elementary School
Classroom Learning Culture (pp. 67-87). Cavanagh,
Robert F. , Romanoski, Joseph T.

4 - Attitude To Mathematics For Primary-Aged Stutdei
Comparison Of True Score And Rasch Measurement (
89-105) . Waugh, Russell F., Chapman, Elaine S.

5 - Attitude Towards Mathematics Of 11-Yearoldsalysis
Of A Questionnaire And Its Relation To Mathematical
Achievement (pp. 107-116). Irwin, R. John, Irwin,
Kathryn C.

6 - Accountability In The Academy: Rasch Measurentah
Student Feedback Surveys (pp. 119-129) . Bond,cFrev
G.

7 - Creating Scales To Measure Reading Comprehenaial
Attitude And Behaviour, For Prathom (Grade) 7 Stude
Taught ESL Through A Genre-Based Method In Thaila
(pp- 133-173) . Waugh, Russell F., Bowering, Maggjar
H., Torok, Sanguansri

8 - Genre-Based Teaching Versus Traditional Teactih
English As A Second Language In Prathom 7 In Thdlilal
(pp. 175-182) . Waugh, Russell F. , Bowering, Magta
H., Torok, Sanguansri

9 - Creating Scales To Measure Reading Comprehgnaiad
Attitude And Behaviour, For Prathom 6 (Grade 6)
Students Taught ESL Through A Cooperative Learning
Method In Thailand (pp. 183-219) . Waugh, Russell F
Bowering, Margaret H. , Chayarathee, Sutaporn

10 - Cooperative Learning Versus Communicative Thai
Teaching Of English As A Second Language For Prath
(Grade) 6 Students Taught In Thailand (pp. 221-232)
Waugh, Russell F., Bowering, Margaret H. , Chayaeat
Sutaporn

11 - A Philosophical Perspective On The Utility Of
Quantitative Methods In Educational Research (8p-2
256) . Reynolds, Peter S., Cavanagh Robert F.

12 - The Nature And Prevalence Of Psychopathic &ecies
Among Mainstream School Children And Adolescents:
Traditional And Latent-Trait Approaches (pp. 2598
Houghton, Stephen, West, John, Tan, Carol

13 - The Assessment And Diagnosis Of Attention &efi
Hyperactivity Disorder (ADHD) In Children (pp. 281-
307). Leach, David J., Brewer, Douglas F.

14 - Analysis Of The Collectivism And IndividualisBtale
Using A Rasch Measurement Model (pp. 311-332) .

hd
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Snider, Paul D., Styles, Irene

Prologue; About the Authors
1.

10. Parent and School Partnerships: Reconciling

11. Linking Classroom Environment with Educational

12. Perspectives in Teaching and Learning: An App¢g

13. Teacher Leadership in Early Childhood Educatio

. Relationships Between Cognitive Development an

. Empirical Study of Boys’ Academic Motivation

. Honoring the Differences: A Re-examination of

. Linking Academic Self-concept to Self-reported

. Fluency in the Classroom (David Leach, Cathering

. A Latent-trait Measurement Approach to the

. University Acceptance of Peers with Disabiliti&s

. Organizational and Learning Community

On the Forefront of Educational

Psychology

Editors: Russell F. Waugh
Edith Cowan Universiyt, 2004

www.novapublishers.com

Self-regulated Learning, Measured Using a Rasch
Model (Russell F. Waugh)

School Achievement: A Rasch Measurement
Approach (Trevor Bond, James Cook University

(Roger Vallance, Notre Dame University)

Academic Motivation with Reference to Student
Gender (Caroline Mansfield and Roger Vallance
Notre Dame University)

Behavior using Rasch Measurement (Russell F.
Waugh)

A. Coyle, Murdoch University and Peter G. Cole,
Educational Consultant)

Assessment of Attention-Deficit/Hyperactivity
Disorder (ADHD) in Children and Adolescents
(John West, Stephen Houghton & Myra Taylor,
University of Western Australia)

Rasch Measurement (Russell F. Waugh and Mir
Biswas, Edith Cowan University)

Conceptions of Schools: Implications for
Understanding and Researching School
Improvement (Robert F. Cavanagh & Graham B
Dellar, Curtin University of Technology)

Different Perceptions (Joan Gribble and Leonie
Rennie, Curtin University of Technology)

Outcomes Using a Rasch Measurement Model
(Russell F. Waugh and Robert F. Cavanagh, Cu
University)

to the Educational Psychologists (Geoffrey
Waugh, University of New South Wales)

A Rasch Measurement Model Analysis (Russell
Waugh, Glenda S. Boyd & Loraine F. Corrie,
Edith Cowan University)
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Meaningfulness, Measurement and Item Response ThagofIRT)

There is a basic principle of meaningfulness a@mkept a
wide cross-section of different philosophical vieings
that justifies the use of fundamental measuremerdets
like Rasch's to the exclusion of IRT models. That
principle states that meaning is an abstract fietiadeal
approximated to the extent that it is separablenftbe
(metaphorical, geometrical, numerical, historicatc.)
figures representing it. According to the decorwttounist
Jacques Derrida (1982, p. 229), for instancethe .sense
aimed at through these figures [of metaphor] igssence
rigorously independent of that which transports' it.
Similarly, the hermeneuticist Paul Ricoeur (197.7293)
concurs, saying "No philosophical discourse woull b
possible, not even a discourse of deconstructibmyei
ceased to assume what Derrida justly holds toheestle
thesis of philosophy,’ namely 'that the meaningeairat
through these figures is an essence rigorouslypieigent
of that which carries it over." Gadamer (1980,100)
also agrees, saying "It is clear to us that tharégwhich
we draw to illustrate a mathematical relationshigually

is not the mathematical relationship itself. .ainmanner
of speaking one looks right through the drawn eir@hd
keeps the pure thought of the circle in mind."

We find the same principle at work again in Mundy's
(1986, p. 392) general theory of meaningful
representation: "The hallmark of a meaningless
proposition is that its truth-value depends on vetate or
coordinate system is employed, whereas meaningful
propositions have truth-value independent of theaghof
representation, within certain limits. The formalalysis

of this distinction leads, in all three areas [mzement
theory, geometry, and relativity], to a rather iwenl
technical apparatus focusing upon invariance under
changes of scale or changes of coordinate systéhe"
same focus on the independence of figure and mganin
scale and proportion, emerges in a wide varietpthér
works on the creation of qualitative mathematical
meaning (Heidegger, 1967; Luce, 1978; Narens, 1981,
2002; Roberts, 1985, 1994, 1999).

These issues of meaningfulness and measurement are
explored at length by Fisher (2003a, 2003b, 2004
basic point is that the content of tests and sueyght to

be used to illustrate mathematical relationshipsvéen
abilities and difficulties visually and conceptyaltithout
confusing them with the mathematical relationships
themselves. We need to look right through the sampl
items used to illustrate the construct and keep pilne
thought of the construct in mind, in the mannerttod
numerical and geometrical figures that are undetsto
paradigmatically define meaningful representation b
again, a wide range of diverse philosophers (Dayrid
1989, p. 66; Descartes, 1961, p. 8; Gadamer, 1889,
412-3; Kant, 1970, p. 7; see Michell, 1990, pp. 68
more).
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Meaningful measurement requires what Rasch (1960)
called parameter separation, what Ronald FisheP2)19
called statistical sufficiency, and what Luce anakdy
(1964) called conjoint additivity; all of these cdre
identified in Rasch models, but not in IRT models
(Wright 1984, 1999). In purporting to produce meafil
results, IRT models assume, but do not test obksia
the separation of figure and meaning. Wood (19781,
accordingly, found himself "persuaded by Lumsden
(Lumsden 1978) that two- and three-parameter matels
not the answer - test scaling models are self-adittory

if they assert both unidimensionality and differstapes
for the item characteristic curves." In David Amii's
(1988, p. 67) study of measurement, he notes ftia 2-
parameter IRT model] attempts to capture the difiees

in discriminations of the ICCs. The model destrolys
possibility of explicit invariance of the estimates the
person and item parameters and will, therefore, bt
pursued here."

Because of its internal contradictions, IRT disénation
and guessing parameter estimation requires mugjerlar
samples than are required for Rasch models (L&83)1
Even with very large samples, the estimation proceay
diverge instead of converge, a failure preventedthsy
authors of one popular IRT software program by
eliminating the additional item parameters and catyito

a Rasch model on alternate iterations (Stocking919
Given all of these issues, Lumsden (1978, p. 22)
accordingly contends that "The two- and three-patam
logistic and normal ogive scaling models should be
abandoned since, if the unidimensionality requinetmis
met, the Rasch (1960) one-parameter model will be
realized."

It has lately been noted that some IRT advocates
mistakenly think that unidimensionality is not tbtin
Rasch model applications, but is merely assumeds Th
has never been the case, but may be a perceptual by
product of a failure to recognize and accept the
paradigmatic difference between the measurement
perspective (data are fit to models specifying the
relational structures needed for meaningfulnessl) the
statistical perspective (models are fit to data aseans of
describing the data). IRT's item discriminationgraeter
captures and describes interactions between itemds a
respondents in an essentially statistical exerdisat
compromises the requirements of measurement. Fhis i
of course, quite a reasonable way to proceed inegts
where measurement has already been accomplisheéd, an
understanding of the relations between measurest is
issue. But the need for information on these imtigvas
does not require that they be estimated at the damee
that item calibrations and respondent measures are
estimated.

Rasch Measurement Transamtis 19:2 Autumn 2005



On the contrary, the internal contradictions artdresion
problems introduced by the additional item parangste
are unnecessary complications that are easily owsgc
by removing them from the measurement environment
and placing them in the statistical environment rgtteey
belong. Model fit statistics, for instance, usualtyrelate
very highly (0.95 and up) with the discrimination
parameter, do not confound the estimation prodems
been available in Rasch software since the eark049
and are routinely employed in evaluating data dualihe

fit statistics isolate specific scale dependenttias render
measures and/or calibrations meaningless, andiny o
facilitate the deconstruction of the original resea
qguestion in a critical search for a more fundamenta
articulation capable of supporting figure-meaning
separation. As Derrida (in Wood and Bernasconi 1938
88-9) put it, "l try to place myself at a certaioiqt at
which -- and this would be the very 'content' ofaivh
would like to 'signify' -- the thing signified isonlonger
easily separable from the signifier." Model fit t&tacs
flag failures of invariance in which the clarity of
mathematical representation is compromised by odnte
dependencies that prevent the separation of theuatmo
measured (the signified) from the number represgnti
(the signifier).

A popular Rasch measurement software package,
Winsteps (Linacre, 2005), now makes it possible to
estimate IRT item parameters without confounding th
estimation of measures and calibrations (Linac£)42.

The model fit statistics routinely produced in Rasc
applications enable the study of individual resldua
differences between observed and expected responses
and are widely recognized for their diagnosticitytilThe

high correlation of the IRT discrimination paramete
estimates with the fit statistics simply reproduces
information already available and does not offer
additional information beyond what is provided imet
Rasch residuals. The recent inclusion of the IRT
parameter estimates in Winsteps, then, provides an
instructive point of contrast between the measurgrard

IRT perspectives, but does not enhance the existing
substantive value of the information previously ided
(Wright, 1992).

William P. Fisher, Jr.
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Midwest Objective Measurement

Seminar
May 20, 2005
School of Public Health
at the University of lllinois at Chicago

Accuracy of item difficulty estimates by subject ttea
expertsKirk Becker, Promissor, Inc.

Impact of Altering Randomization Intervals on Psimn
of Measurement and Item Exposufémothy Muckle and
Betty A. Bergstrom , Promissor, Inc.

Application of Variable Stop Rule and Pre-Caliboati
Procedures in a Computerized Adaptive Test

Substance Abuse DiagnosiBarth Riley, University of
lllinois at Chicago , Kendon J. Conrad, Universiof
Illinois at Chicago, Nikolaus Bezruczko, Measuremnd
and Evaluation Consulting, Michael Dennis, Chestr]
Health System

Monitoring rater effects in communication skill
assessment with Multi-Facet Rasch Measurem
analysis. Cherdsak Iramaneerat,
Educational Psychology, College of Education Unsitgr
of lllinois at Chicago

Examining Unexpected Bias in Facets AnalydRoss
Brown, Measurement Research Associates, Inc.

Linking Subsets in Facets: An Issue not an Answiglia
Martinez, Measurement Research Associates

The psychometric properties of the Icelandic versid
the Worker Role Interview (WRI-IS) using Facet
Jessica Keller, University of lllinois at Chicago.

What's so naive about raw scordsikolaus Bezruczko,
Kendon J. Conrad, Michael Dennis, Chris Scott, &R
Funk

Department  ¢f

or

n
ut

3
ent

uvJ

Using Concept Systems to develop a conceptual

framework of expert's views of depressiodohn W.
Ridings, Institute for Clinical Social Work; Kendah
Conrad, University of lllinois at Chicago

Comparison of Resident and Faculty Perceiy
Preparedness of Residents for Surgical CaBeborah
Rooney; University of lllinois at Chicago, an
Northwestern University, Northwestern Center f
Advanced Surgical Education

The development and testing of a scale to asseswmfo
and informal strategies used by clinicians to enage
adherence to medicatioBeth Angell, School of Socig
Service Administration University of Chicago

Special Poster Session: Rasch Analysis of a N
Construct: Functional Caregiving for Adult Childreith
Intellectual Disabilities. Shu-Pi C. Chen, School o
Nursing St. Xavier University; Nikolaus BezruczK

i
O,

Measurement and Evaluation Consulting; Sheila Ryan-

Henry, ACSW, Seguin Retarded Citizens Association.
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Thurstone on Social Science Measurement

“Although | have not attempted to gain competemcthe
general field of social psychology, our work in
psychological measurement has naturally turnedht t
measurement of social values. This was largelytdwr
attempt to introduce some life and interest in
psychophysics, which was dominated for a long tbye
the trivial problems of lifted weights and limen
determinations. The extension of psychophysicahout

to the measurement of social values was especially
tempting when it turned out that the law of compaea
judgment is entirely independent of the physicahstus
magnitudes. This circumstance enables one to eskh

in the measurement of social and aesthetic valuegev
physical stimulus measurement is entirely irrelévan

“Our work on attitudes was started when | had some
correspondence with Floyd Allport about the apiads
political opinions, and there was discussion hdr¢hat
time about the concept of social distance which was
introduced by Bogardus. It was in such a settirgf th
speculated about the possible use of the new
psychophysical toys. | wrote a paper entitled 'tattes
can be measured" (1928). Instead of gaining some
approval for this effort, 1 found myself in a storaf
criticism and controversylhe critics assumed that the
essence of social attitudes was by definition sorhatg
unmeasurable.There followed a number of other papers
on the construction of particular attitude scalesl @n

Journal of Applied Measurement
Volume 6, Number 3. Autumn 2005

The Multilevel Measurement Model: Introduction toet
Special Issues. Natasha Beretvas and Akihito Kamata

Demonstration of Software Programs for Estimatipg
Multilevel Measurement Model Parameter§, Kyle
Roberts and Rich Herrington

Mixed Model Estimation Methods for the Rasch Modé¢l,
Frank Rijmen, Francis Tuerlinckx, Michael Meulderk,
Dirk J. M. Smits, and Katalin Balazs

Some Links between Classical and Modern Test Theory
via the Two-Level Hierarchical General Linear Mqddgl
Yasuo Miyazaki

Modeling Local Item Dependence with the Hierarchida
Generalized Linear ModeHong Jaio, Shudong Wang,
and Akihito Kamata

The Cross-Classified Multilevel Measurement Modhat:
Explanation and Demonstratior§. Natasha Beretvas
Jason L. Meyers, and Rolando A. Rodriguez

Test Equating in the Presence of DIF Iterdsyang-lee
Chu and Akihito Kamata

Richard M. Smith, Editor
JAM web sitewww.jampress.org

methodology, including a little monograph ofhe
Measurement of Attitudey Professor E. J. Chave and
myself (1929). There was a good deal of interesthin
subject and a lot of attitude scales were constcudbr
particular issues. .... Our best work in this fislds a
study, supported by the Payne Fund, on the efféct o
motion pictures on the social attitudes of high asth
children.

“There was heavy correspondence with people whe wer
interested in attitude measurement, but they were
concerned mostly with the selection of attitudelescan
particular issues to be used on particular grodipeople.
There seemed to be very little interest in developg
the theory of the subject.The construction of more and
more attitude scales seemed to be unproductive,land
decided to stop any further work of this kind. Ingdete
material for a dozen more attitude scales was throw
the wastebasket and | discouraged any further vadrk
that kind in my laboratory. | wanted to clear tHage for
work in developing multiple factor analysis.”

"L. L. Thurstone." In Gardner Lindzey (ed.) A Hisyoof
Psychology in Autobiography Vol VI.. Englewood Gdif
NJ: Prentice Hall (1952): 294 - 321. [Emphasis RMT.

Journal of Applied Measurement
Volume 6, Number 4. Winter 2005

Unique Properties of Rasch Model Item Informatign
Functions Randall Penfield

Evaluation of the Diabetes Self-Care Scélentawadee
P. Lee and William P. Fisher, Jr.

Rasch Analysis Examining Processing Mechanismbef|t
Object Location MemoryTracy L. Kline and Karen M.
Schmidt

Using the Rasch Model to Develop a Measure of Sgcpn
Language Learners’ Willingness to Communicate wwith
a Language Classrooi@hristopher Weaver

Knowledge and Understanding Asia: Using a Common
Item Pool to Obtain National Estimate2atrick Griffin
and Kerry Woods

Measuring and Comparing Higher Education Quallty
between Countries WorldwideAnatoli A. Maslak,
George Karabatsos, Tatijana S. Anisimova, and SArg
Osipov

Understanding Rasch Measurement: The Relationghip
between the Rating Scale and Partial Credit Modats
the Implication of Disordered Thresholds of the ¢tad
Models for Polychotomous Respons@sianzhong Luo

Richard M. Smith, Editor
JAM web sitewww.jampress.org
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Demonstration of

The Bootstrap Method of Rasch Conditional Item Diffculty Estimation

The bootstrap method was introduced by Efron (1%49)
a general method for estimating standard errorshbéasl

of parameters in statistical models.
technique has become increasingly popular in edhret
testing because it provides researchers with artiaiolal

way of investigating research questions.

The application of the bootstrap method to the Rasc
model seeks to provide a better understanding at wh
parametric Rasch models do. It is based on malking n
assumptions about the population distributions from
which either items or persons are sampled. It affays
procedures for data with small numbers of items and
persons. However, to the best of our knowledgestiexj
Rasch measurement software does not utilize the
bootstrap method.

Two statistical software packages have been seléote
illustration. One is the comprehensive public danfi
statistical software, available for fre@vw.r-project.org.
The other is the commercial Stata statistical pgeka

Conditional Item Difficulty Estimates in Rasch
Let Xij be the binary or dichotomous (1,0) response by

personi (i =1,..,N) to itenj (j = 1,..,n), where 1 denotes
a correct response and 0 denotes an incorrectnsspo
Then the probability of a correct response is

P, = P(X; =1) and of an incorrect response is

Q; =1- B =P(X; =0). The simplest and the most
widely quoted model fOIPij is the Rasch model (Rasch,
1960) and the Rasch conditional logistic modegj)(Tor

The bootstrap

the difficulty of item j,b; is:
P
il (Q) - bj (1)
Qi (@)
where g is the person ability parameter apds the item
parameter.

Ti"' =In

Data Structure

A typical dichotomous data structure for five indivals
responding to three dichotomously-scored test items
shown in column 1-4 of Table 1. To estimate condéi
Rasch item difficulty parameters, the data is rpska
lengthwise and the expression in (1) is used tatere
dummy variables, Th, which represet, in (1) (see
column 5-10 in Table 1).

The dataset used in this demonstration consist@@®f
individual's responses to 10 dichotomously-scored
examination questions. In both cases (R and Stata) of
the 10 items is replicated 1000 times to give thet&trap

estimaté- 4, ,...,- b;) while item 10 provides the local

origin reference level when the conditional logigtasch
method is applied.

R software demonstration and sample output

To apply the bootstrap method, we used Davison and
Hinkley's (1997) “boot” function in the R-statistt
software library. In the “boot” function, “statistiis a
function that returns the statistic to be bootgieap The
first two argument of the function “boot.cond” sfiied

the reshaped data set “combine” and the index vecto
gives the indices of the observations includedhén t
bootstrap sample while “R” is the number

Table 1. Data format for Rasch item difficulty estimation.

of bootstrap replicates. The sample output
is shown below. A complete step-by-step

Response data Format

Estimation data format
student_id Quesl Ques2 Ques3 student_id item Ques Thl Th2 Th3

guide for users unfamiliar with the R
package is available from the authors
upon request.

1 1 0 0 1 1 1 -1 0 O
:2; 8 8 2 i g 8 8 g' 01 StataI software demonstration and
) sample output
g é 2 é g ; 8 01 01 8 In the Stata example, we b_uild upon the
2 3 0 0 0 -1 | program written by Weesie in 1997. “bs”
3 1 0o -1 0 0 is the bootstrap sample Wh|le “reps” is the
3 2 0 0 -1 0 number of boqtstrgp repllca'Fes. In m_ost
3 3 1 0 0 -1 bo_otstrap applications, an investigation
4 1 1 1 0 0 using a B=1000 bootstrap sa!”nple will
4 > o0 o0 -1 o | essentally be able to approximate the
4 3 1 0 0 -1 ag:tua! sgmpllng distribution (Efron &
5 1 0 -1 0 0 Tibshirani, 1993). The. sample output
5 2 1 0 -1 0 from the Stata statistical package is
5 3 0 0 0 -1 | shownbelow.
For R, Ques = resp, student_id =id and Th =i. In the programming output, the tenth item
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(item 10), with associated beta (1) =0 is
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Stata example output
use "H:\Document\maths.dta"
reshape long Ques, i(student_id) j(item)
for num 1/10: gen ThX = -(item==X)
bs "clogit Ques Th1-Th10, group(student_id)"
" b[Thl] _b[Th2] _b[Th3] _b[Th4] _b[Th5]

R example output
library(boot) ## bootstrap library is needed
library(splines) ## need this library
library(survival)## need this library
###estimating the full sample

Davidson AC, Hinckley DV (1997). Bootstrap Methods

and Their Applications. Cambridge: Cambridge UP.

Efron, B. (1979). Bootstrap methods: Another lookhe
Jackknife. Annals of Statistics, 7, 1-16.

Efron, B and Tibshirani, J.C (1993). An introductito
the bootstrap. New York: Chapman & Hall.

Weesie, J. (1999). The Rasch model in STATA. STATA

statistical software 7.0 : STATA Corp.
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examboth <-
_b[Th6] _b[Th7] _b[Th8] _b[Th9]",reps(1000) read.table("H:\Document/maths.txt',
cluster(student_id) header=T)
combine <- reshape(examboth, v.names="resp",
Variable Observed Bias Std. Err. [95% Conf. idvar = "id", timevar="item",
Interval] varying=list(c("Quesl1","Ques2","Ques3","Que
_bs_1 0.708 0.018 0.303 0.113 1.303 (N) s4""Ques5","Ques6","Ques7","Ques8","Ques9"
0.100 1.305 (P) ,"Ques10")), direction="long")
< 2 0747 (()).823; 3.2258 (()Bl%)g L334 indicesI <)- sample(length(combine[,1]),
_bs | . . . . . replace=T
0.199 1.405 (P) boot.cond <-  function(combine, indices,
0.135 1.335 (BC) maxit=20){
_bs_3 0.670 0.011 0.293 0.094 1.247 (N) full.i.dummy <-
0.084 1.252 (P) diag(nlevels(factor(combine$item)))[factor(
0.038 1.230 (BC) combine$item),]
_bs_4 0.952 0.043 0.309 0.345 1.560 (N) full.i.dummy <- O - fulli.dummy # turns (0,1)
0.385 1.582 (P) into (0, -1)
0.331 1.472 (BC) full.i.dummy <- data.frame(full.i.dummy,
_bs 5 0.597 0.009 0.296 0.015 1.178 (N) row.names=NULL)
0.035 1.210 (P) dimnames(fulli.dummy) [[2]] <- paste("i",
0.031 1.174 (BC) 2:11, sep=""
_bs_6 0.526 0.014 0.296 -0.0561.108 (N) attach(full.i.dummy)
-4.51E-16 1.097 (P) examboth.clog <- clogit(resp ~ i2 + i3 + i4 +
-0.0311.090 (BC) i5+1i6 +i7 +i8 +i9 + i10 + strata(id),
_bs_7 0.491 0.007 0.290 -0.0771.061 (N) data= combine[indices,])
-0.0661.084 (P) coeff <-coefficients(examboth.clog)
-0.0651.080 (BC) return(coeff) }
_bs_ 8 0.561 0.016 0.293 -0.0141.137 (N) Rasch.boot <- boot(combine, boot.cond, 1000,
1.15E-16 1.122 (P) maxit=100)
-0.0311.096 (BC) Rasch.boot
_bs 9 0561 0.011 0.295 -0.0161.140 (N) ORDINARY NONPARAMETRIC BOOTSTRAP
-0.0151.166 (P) Call:
-0.0361.139 (BC) boot(data = combine, statistic = boot.cond, R
Note: N = normal, P = percentile and BC = bias-ected. = 1000, maxit = 100)
the reference level. This is because the condititowit | Bootstrap Statistics :
function programming is not able to define a refese tl*%r%rggmb'gs?o 252‘12-42”0(; 2057786
level if |terI1 1_O_|s eldded. The_ Observed values?‘qta_lt_a) 2% 0.7470233 -0.7412647 0.2929619
and the “original” values (in R) are the cond|t|bnat3*06707143 206701935 0.2994406
logistic Rasch difficulty parameters. t4* 0.9527469 -0.9553256 0.2943158
Kingsley E. Agho, University of Newcastle, Austaal t5*0.5972723 -0.5869482  0.2862424
. t6* 0.5264065 -0.5244834 0.3029250
Kingsley.Agho -at - newcastle.edu.au t7% 0.4918603 -0.4915181 0. 3067102
James A. Athanasou, University of Technology, Sydne :g: 8-2212338 '8?22??% 8-%8(132232
Baron, J. & Li, Y. (2004). Notes on the use of R f0 - - ' i
psychology experiments and questionnaires. Well, That's a Relief ....
www.psych.upenn.edu/~baron/rpsych/rpsych.html “Most obviously the favourite technique of

psychometric subset,
characteristics of a mafiais something called the ‘Rasch
model’, named after
Rasch.

1| hasten to point out that | have absolutely no
reason to believe that members of this group have

any links to organised crime.”

Harvey Goldstein (2004) The Education World Cup:
achievement.

international comparisons of student
Plenary talk to Association for Educational Assessimn
Europe, Budapest, Nov. 4-6, 2004.
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Danish mathematician George



MOMS

Midwest Objective Measurement Seminar
December 9, 2005, 9:00 — 4:00
Rehabilitation Institute of Chicago

The purpose of the MOMS is to allow students, teash
and practitioners to present research in progresssolts
of research studies, as well as, provide a forum [fo
discussion of measurement issues. The seminarda®\i
the opportunity for those interested in measurerteeget
together for serious discussion and social interact

Please send your proposals to me. The proposaldsheu
one paragraph that explains the purpose of theystiada,

and results summary. Be sure to include your nante
affiliation. Email proposals to Mary Lunz at

mlunz-at-measurementresearch.com

www.measurementresearch.com

Social Studies, Science and Invariance
“The excuse is often made that social phenomenaare
complex that the relatively simple methods of théeo
sciences do not apply. This argument is probablsefa
The analytical study of social phenomena is propabt

so difficult as is commonly believed. The principal
difficulty is that the experts in social studies are
frequently hostile to science.They try to describe the
totality of a situation and their orientation is often e t
market place or the election next week. They do not
understand the thrill of discovering anvariance of
some kind whichnever covers the totality of any
situation. Social studies will not become sciencgil u
students of social phenomena learn to apprecidate th
essential aspect of science.”

"L. L. Thurstone." In Gardner Lindzey (ed.) A Hisgmf
Psychology in Autobiography Vol VI.. Englewood @if
NJ: Prentice Hall (1952): 294 - 321.

Pacific Rim Objective Measurement Symposium
(PROMS) 2006

Hong Kong
June 27-29, 2005 (Tues.-Thur.)

Paper proposals and Registration are invited.

www.promshk.org

Trevor Bond
Conference Chair

Magdalena Mo Ching Mok
Programme Chair

June 25-26, 2006 - Sunday-Monday:
Pre-Conference Workshops on Winsteps and Facets
conducted by Mike Linacre

Applied Rasch Measurement:
A Book of Exemplars

Papers in Honour of John P. Keeves

www.springer.com

Series: Education in the Asia-Pacific Region: Issue
Concerns and Prospects, Vol. 4, 2005

Alagumalai, Sivakumar; Curtis, David D.; Hungi, kKgo
(Eds.)

1 - Classical Test Theory; Sivakumar Alagumalai and
David Curtis

2 - Objective measurement; Geoff Masters
3 - The Rasch model explained; David Andrich

4 - Monitoring mathematics achievement over time;
Tilahun Mengesha Afrassa

5 - Manual and automatic estimates of growth and ga
across year levels: How close is close? Petra Lietz
and Dieter Kotte

6 - Japanese language learning and the Rasch model;
Kazuyo Taguchi

7 - Chinese language learning and the Rasch model;
Ruilan Yuan

8 - Applying the Rasch model to detect biased items
Njora Hungi
9 - Raters and examinations; Steven Barrett

10 - Comparing classical and contemporary analgeds
Rasch measurement; David Curtis

11 - Combining Rasch scaling and Multi-level analys
Murray Thompson

12 - Rasch and attitude scales: Explanatory S8héjey
Yates

13 - Science teachers’ views on science, technadogy
society issues; Debra Tedman

14 - Estimating the complexity of workplace
rehabilitation task using Rasch analysis; lan
Blackman

15 - Creating a scale as a general measure ofegdits
for information and communications technology
users; | Gusti Ngurah Darmawan

16 - Multidimensional item responses: Multimethod-
multitrait perspectives; Mark Wilson and Machteld
Hoskens

17 - Information functions for the general dichotara
unfolding model; Luo Guanzhong and David Andrid

18 - Past, present and future: an idiosyncratio/gé
Rasch measurement; Trevor Bond

Epilogue - Our Experiences and Conclusion; Sivakuma
Alagumalai, David Curtis and Njora Hungi

Appendix IRT Software — Descriptions and Student
Versions
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