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The Decade1989-1998in SpanishPsychology:An Analysisof
Researchin Statistics,Methodology,and PsychometrieTheory

Miguel A. García-Pérez
Universidad Complutense de Madrid

Ibis paper presents an ana]ysis of research published in Ibe decade 1989—1998 by Spanish
faculty members in the arcas of staíistical methods, research methodology, and psychometric
theory.Database search and direcí correspondence with faculty members in Departments
of Meíhodology across Spain rendered a list of 193 papers published la these broad areas
by 82 faculty members. These and other faculty members had actualty published 931
papers over the decade of analysis, buí 738 of them addressed topies aol appropriate for
description lo tbk reporí. Classification and analysis of ihese 193 papers revealed topies
that have atiracted the most interesÉ (psychophysics, iíem response theory, analysis of
variance, sequential analysis, and meta-analysis) as well as other topies that have received
less attention <scaling, factor analysis, time series, aid siructural models). A signiñcant
number of papers also dealí with various merbodological issues (software, algorithms,
instrumeníation, aid techoiques). A subsíantial part of this report is devoted lo describing
the issues addressed across Ihese 193 papers—most of which are written in Ihe Spanish
language aud published in Spanish journals—and sorne representative references are given.

En este artículo se presenta un análisis de los trabajos de investigación publicados
durante la década 1989—1998 por profesores numerarios españoles en las áreas de
métodos estadísticos, metodología de investigación y psicometría. La búsqueda en bases
do datos y la correspondencia directa con profesores del área de Metodología de las
Ciencias del Comportamiento dio como resultado una lista de i93 artículos publicados
por 82 profesores. Éstos y otros profesores del área han publicado en realidad 931
artículos durante la década objeto de análisis, pero 738 de ellos abordaban materias
que no encajan con lo analizado en el presente trabajo. La clasificación y análisis de
estos 193 artículos reveló una serie de temas que se han abordado profusamente
(psicofisica, teoría de respuesta a los ítems, análisis de varianza, análisis secuencial y
mcta-análisis) así como otros que han recibido una menor atención (escalamiento, análisis
tactoriat, series temporales y modelos estructurales). Un número importante de artículos
ha abordado problemas metodológicos (software, algoritmos, instrumentación y técnicas
experimentales). La mayor parte del presenle artículo está dedicada a describir los asuntos
abordados en estos 193 articulos—la mayoría de los cuales están escritos en español y
publicados en revistas españolas—y se citan algunos artículos representativos.

1 <bank alí the colleagues who have answered the requesí lo returo a complete lisí of Iheir publications. Special íhanks to Pere J.
Ferrando, Sofía Fontes, Ana Garriga-Trillo, José Muñiz, Vicente Ponsoda. Vicen~ Quera, Julio Sánchez-Meca and Guillermo Vallejo for
íheir cooperation during Ihe writing of the description of iheir work. 1 also thank David Clark-Carter, Edgar Erdfelder, Juan Fernández,
Ulrich von Hecker, Jiirgen 1-leller and Sandy MacRae br tbeir comments 00 an carlier drafí of this paper.

Address correspondence lo: Miguel A. García-Pérez, Departamento de Metodología, Facultad de Psicología, Universidad Complutense,
Campus de Somosaguas, 28223 Madrid (Spain). E-mail: miguet@psi.ucmes
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This report covers dic areasof behavioralresearch
methods,staristicalmethods,mathematicalpsychology,
andpsychometrictheory. tssuesaddressedin the papers
includedja this analysistau luto the categoriesustedas
appropriatefor presentationof materjaisat meetings
coveringthesetopics (seeTable 1 for a list), which fiad
outlets in journals such as Applied Measurernent¡a
Educru’ion, AppliedPsychologicalMeasurernent,Rehat’ior
ResearchMethods,Instrunzents,& Coinputers,the Brilish

Jeurnal of Mathematica¡ aud Siatistical Psychology,
Educationalaid PsychologicalMeasurement,Ihe Jaurnal
of Educational Measurenzent, the murad of
Mathen¡azical Psychology, Multivariate Behavioral
Research,PsychotogicalMethods,aud Psychornesrika

amongothers.Thus, this analysiscovers material similar
in conreníto what is often publishedin Ihose journals,
althoughonly a small amount of this material was indeed
publishedin them (see below).

Noticeablymissing in Table 1 are the eoretopiesof
mathematicalpsychoiogy:preferencebehavior,probabilistie
choicebehavior, fundamentalmeasurement,reactiontimes,
and modeisthereof Onereason for this absericeis that a
certain numberof paperstestingor proposingmathematical
modelshavebeendistributedfor analysiselsewhere¡u this
issue (see below), where they belong more properly
becauseof theprocessesbeing modeled.Ihus, research
involving mathematicalmodeisof psychologicalprocesses
(attention,perception,leaming,memory, etc.) is dealt with
by Igoa (this issue),attestingto the slow but continuous
transferof the quantitativeand theoreticalapproachof
tnathematicalpsychologyto aH tields of cognitive aud
experimentalpsychology(Barchelder& Riefer, 1999;Luce,
1997; Ratcliff, 1998).We havenoncthelesskept for analysis
here a subset of theoretical and empirical work in
psychophysicsand psychometric theory. A secondreason
for the absencesin Table 1 is a little more distressing:a
mere lack of research¡a those arcas of mathematical
psychology.

In unewith the natureof this special issue,only papas
publishedby Spainbasedscholarswere included for
analysis,a decision that should not be misconstruedja
this smoldering world of growing nationalisms.Indeed,
topicsof scientifíc interestdo not know about political or
administrativeborders(exceptfor very regionalresearch;
considerissuesinvolving social minorities or cultural
idiosyncrasies),and it thus seemsunreasonableto break
scieatific researchlato separatecategoriesaccordingto
the national¡tyof the contributingauthors.Yer, ihis report

Table 1
ResearchAreas Covered¡u this Repon

SensoryaudCognitive Psychophysics
PsychometricTheory audApplications

— 1km ResponseTheory Modeis
Performanceof ParameterEstimationMethods

— AdaptiveaudSelf-AdaptedTesting
— Differeatial ítem Functioaing

Quantitativeaud Statistica¡Methods

— Analysisof Variance
— SequentialAnalysis
— Meta-Analysis
— Tune selles
— Scaliug
— FactorAnalysis
— StructuralModeis

Softwareaud A¡gorithms
lastrumenrationaudTechniques

is nol a topical review. la addition,national policies on
scientific researchactas a catalyst (or deterrent)that may
explain differeuces in scientific productivity across
countries; thus, national analysesserve as indireer
indicatorsfor a cross-nationalcomparisonof the effects
of [hesepolicies. Qn anothercount,publication of research
in non-standardlanguages(¡e,, non-English)implies
inaccessib¡lityof the resultsto the worldwide community,
eitherby lack of familiarity with the languageitself or by
limited availabiliry of Ihe journalswheretheresearchis
published.

Qur analysisthus aims at describingthe researchthat
has beencarried out by Spanishscholarsin the decade
¡989—1998,researchof limited accessibilitybecauseit has
beenpublishedmostly iii Spanishjoumalsand in the Spanish
language(see below), despite the fact that the topics that
were addressedare indeedof general interest.

A Briel Note on 4w Method

Our methodis describedin detail by Fernández(this
issue).Briefly, databasesearch(PsycLIT,smc, M¡3DLINE) was
usedto look for paperspublishedbetween 1989aid 1998
(inclusive) by eachof the 154 faculty membeisin Departments
of Methodology in alí 22 eligible SpanishUniversities.’ Aa
initial. náivesearchbasedon eachfaculty maember’sf¡rst last

This includes20 universities offeriaga degreeia Psychology (out of 22 universities offeriag it; two of them do not have faculty
membersin the Departmentof Methodology)and two universitiesnoÉ offering degreesin Psychologybuí having facultymembeis¡u
Departmeatsof Methodology.
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name2 revealed mis-spelliugs aud inaccuraciesin the
compilationof thesedatabasesthat arereminiscentof well-
known citation errors (Brown, 1999;Kotiabo, 1999; Kc’tiaho,
Tomkins, & Simmons, 1999; Price, 1998).This anomaly
promptedfurtherexhaustivesearchesbasedon each faculty
member’ssecondlast nameand combinationof last names.

Onceal! possiblevariantsof searchappearedexhausted
and a seeminglysatisfactory¡¡st of referenceswascollected,
eachindividual faculty memberwasapproacheddirectly by
mail to ask for their confirmation of each of te items on
their list, aud possibly to supply other refereucesthat tite
databasesearchdid notyield. Noneof theseIettersreturned
undeliverable.Sixty-nine (44.8%) of the faculty members
(from 20 of rhe 22 universities)replied, anda final by-author
list of 1258 papersresulted.Yet, many entrieswere listed
multiple times (once undereachqualifying co-author3).

Bach entry in this list was thencheckcdfor coinpliance
with tite requirementthai thepaperdescribesresearchin
areaswithin tite broadtopicscoveredin this analysis.As a
resulí,869 entries (69%) were deernedinappropriate,4but
they were distributedfor analysisby the authorsof otiter
reportsin this issue.5Also, 88 of the remainingentries(62
unique) did not meet eligibility requirementsdescribedby
Fernández(this issue), and tbey were discarded too.
Altogetiter, this screeningprocessrendereda final by-author
list of 301 entries(including inultiple occurrencesof co-
autitoredpapers)for analysisand ctassification.

1n our subsequentanalysisof thesepapers,no attempt
was madelo judge tite relevanteof tite issuesandastudy,
or tite significanceof tite contributions.Tite jonmalsin which
thosepaperswerepublishedhavea reviewprocessthat should
guaranteeconformity to minimal quality standards,and we
simply relied on tite evaluationcarriedout by thejournalsto
acceptpapersfor publication.6Ihen, inclusion of papersfor
analysis ¡u tite presentrepofl shouldnot be misunderstoodas
implying thai tite paperssueceeded la passingany form of
quality assessmentby tite presentauthor. Likewise, no paper
was exeluded for a presumed fallare Lo passit.

Descriptive Analysis of PublishedResearch

Removal of multiple occunencesacrosstite 301 entries
in Éhe final by-auhorIist yielded an overalí figureof 193
uniquepapersand 82 different faculty members.lo arrive
at titese figures, eachindividual paperwascountedjust once
(witetheror not it was co-autitored)and eachqualifying (ce-)
autitor was also ceuntedonce (whetherernot otiter faculty
membersor non-facultyco-autitoredtite samepapers).Ihis
final numberof publishingfaculty membersis relatively
small compared te 154 members ¡u Deparimenis of
MethodologyaerossSpain,but this doesnotmeantitat faculty
memberswereunproductiveovertite period of ihis analysis:
many of themjust carry out their researchin other areasof
psycitology (seefeotuote4), and that researchis analyzed
elsewiterein titis issue.Also, tite reducedfinal numberof
193 individual papers(out of 301 when ritese were listed
undereachof tite qualifying faculty members)revealsa
substantialamount of cooperationresulting in co-autitored
papas.

Por a f¡rst glanceat titis research,Figure la showstite
numberof faculty members(regardlessof other co-authors)
who havepublishedvarleusnumbersof papers.Note that
more titan half of the faculty members(46 of 82) have
publishedoaly eneor two papersin their nominal field,
indicating a somewhatscarcegroup interestin developing
tite field. (It sheuld be kepí la mmd titat mostof titese
faculty membershave researchinterests in areas of
psychologythai are analyzedelsewherein this issue.>Figure
lb showsa itistogramof tite numberof authorsper paper
(regardlessof whether co-autitorswere non-faculty or
faculty membersin titesedepartments,in other departments,
or in foreign institutions). Thenumberof paperswith two
or titree autitors representsabout73% of tite total number
of paperspublisited in titis period, indicating a healthy
degreeof ceoperationthai also involves foreigncolleagues:
10% of tite ce-autitoredpapers(16 of 159) includedal least
oneco-autitoralfiliated with a non-Spanishinstitution.

2 lJnlike otiter natioaals,Spaniardsbeartwe last names:tite first being eur fatiter’s first last nanleaadtite secondbeingourmother’s

first last name (legislation was receatlypassedthat allows spouseste ftgitt over tite order in which titeir chitdrenwill bear tesetwo
last names).As authorsof jeurnalarticles, sorneof us coanecrour two lasÉ nameswith adashso tite Gestalt loeks like a single last
namete toseexpectingeveryonete havejust ene;othersom¡t titeir seceudtasinamealtogetiter;yet otiters write titem beth without
connectioa,andtiteir papersusually eadup jadexedin databasesundertiteir secoadlast name.

~ Tite term“quaiifyiag co-autitor’ refers te tite 154 faculty members‘u Departmentsof Methedology.Co-authorsr¡ot afliliated with
titesedepartmeatsdid aot haveaa individual section¡u tUs by-autherlist.

4 Tite break-upof titese869 entries¡sasfollows: 364 (267 unique) correspondedte research¡a cognitive psychology;211 (161
uaique) te researcit¡u socialandorganizatienalpsycitelogy; 172 (142 unique)te personalityaud clinical psychology; 83 (70 unique)te
educationalaaddevelopmentalpsychology;and39 (36unique) te pitysiological andbielegicalpsycito¡ogy.

~ As a resultof this excitange,an addisionalsection in cur by-authorlisÉ wasopenedfor a faculty memberin anotiterdepartmeul
wito neverthelesspublishedresearchin tite areaof ouranalysiswithout coeperationwith faculty membersu Departmeatsof Methedology.

6 Seversbook chaptersaid a book arealso includediii tite setof papersthatwe will wext analyze.It rnay bearguedthat teseiteras

do nol go throughtite sameprocessof quality assessmentasjeurnalarticles, but titeir inclusion itere will hardlybias ourresults.



114 GARCÍA-PÉREZ

Figure le f¡nally showstite numberof paperspublishedin
each of tite years coveredin this analysis. Besides a
relatively small numberof papers iii tite carlier years,tite
overail Tateof publication is fairly síableat slightly aboye
20 papersper year since 1992.

N= 82 FaculW
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Figure 1. (a) Numberof qualifying faculty memberswhe itave
publisheddifferent numbersof paperstu thearcascovered¡u this
report(seeTable 1), whether the papers were single- or multiple-

autitored. (h) Disíribuíion of dic nuniberof authorsperpaper,
whetherce-authorsin niultiple-authoredpaperswere otiter faculty
members,non-faculty,or foreigucelleagues.(c) Numberof papers
published ¡u eachof the yearscovered¡u this analysis.

(a)

Table 2
Outlet and Languageof 193 Papers

Outlet (language) No. of papers(%)

InternationalJeurnais(Engl¡sit) 1 49 (25.4%)
SpanishJeurnals(English) 3 (¡.5%)
Spanisit Jeurnals(Spanish) 141 (73.1%)

a Tite terni “internationaljeurnal” refer; lo scientific jeurnais(a)

pubflshedby majar publisiters, (b) caniedby majar distribution
ageuts,(c) itaving a supra-nationaleditorial board, (d) witit
worldwidecontributors,and(e) itaving a worldwide readersitip

witicit, in turn, implies that mosí flf nol alí) publishedpapersare
written ¡u English.

Table 2 summarizestite outlet aud accessibilityof titis
researchby indicating tite uumbersof paperspublishedin
international versusSpanishjeurnaisand,within tite lalter,
written in Fnglish versusSpanish.It standsright eutthat
tite widespreadpracticeis for Spanisitautitor; te write titeir
manuscrlpts¡u Spanishand submií them for publication by

(b> Spanisitjournals.Tite ebviouscensequenceof titis practice
is tbat most of titis researchremainshidden from view of
the worldwide cemmunity.

Table 3 showstite distribution of paper;by jeurnal and
area,differentiating Spanishandinternationaltitíes. Only
jeurnalsin which five or more paperswerepublishedacres;
tite entire list of areashavea separateentry in Table 3; al!
otiterjeumaishavebeenaggregatedin tite “other” catego¡ies
(wbich, again, exist separatelyunder tite Spanishaud tite
internationaljeurnal listings).

Tite bulk of tite researchpublishedtu Spanishjeurnals
(97 of 144 papers;67%) hascomeout in just two jeurnals
of bread scope(Psicológica andPsicothcma),whereas
researchpublished¡u internationaljeurnalsappearsmore
evenlydistributedacrossmore specializedjeurnals.Note
also thaI tite distributien of researchiii cadi of tite areas
acres;internationaljeurnals is uneven, sometiting that
merely reflecís tite defining area of coverageof each
jeurnal.

Excluding tepic; withiu tite two areasustedat tite
botto¡n of Table 3 (software,algerititin;, instrumentation,
and techniques),tite approacittaken te addressspecific
tepic; in each of tite titree remaining arcas can be
theoreticai/analytical(focusingen iheoretical issuesor
analytical developments),empirical (witit receursete
empirical data frem actualsubjects),or by simulation
(generatingartificial datate addresstiteoreticalor practica!
issuesthat may not lend titemselveste analyticalmetitod;
or empirical researcit).TaiMe 4 sitews tite numberof paper;
in cadi of theseLinee arcasthat relied primarily en each
of tite titree approacites.Quite clearly, researchin sensory
aud cognitive psychephysicsitasexclusivelybecnempirical,
whereasresearchin quantitativeand statisticalmetitod; has
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Table3
Distribution of Papersby Jaurnal andArea

Area

SpanishJeurnais InternationalJeurnal;

Tota!

‘‘
‘0
o

.0

Eo ~
~

~ Cc~
-o ata

o fo

00 >0

~

6
60

..0

~0

‘
‘

‘-
O

O >,.~

nO

E

E

E O
Sensoryaud CoguitivePsychophysics 1 3 6 1 2 13
PsychometricTheory andApplicatious 7 11 2 2 2 5 4 3 9 45
QuantitativeaudStatisticalMetitod; 25 16 ¡ 7 1 1 3 ¡ 1 3 2 5 66
Softwareaid Algorithms II 13 3 2 4 3 3 2 41
lustrumentationaudTechuiques 6 4 1 1 5 4 3 4 28

Total 50 47 10 8 6 5 18 8 8 6 5 22 193

a Revistade PsicologíaGeneralyAplicada.

b Discontinuedin 1994.

Theset8 paperscarneout ¡e9 different jeurnais(Análisis y Modificaciónde Conducta,Anuario de Psicología,Cuadernosdc

Bioestadísticay susAplicacionesinformáticas,Estudiosde Psicología,Revistade Historia de la Psicología,Revistadeinformáticay
Automática,RevistadeinvestigaciónEducativa,RevistaLatinoamericanadePsicología,andRevistaMexicanade Análisis de la Conducta).
~ BehaviorResearchMethods,instruments,& Computers.

British JoarnalofMathemaíicalaudStatistical Psychology.

~ lucludes7 book chapters,1 book, and 14 papcrsin II differentjeumals(AppliedPsychologicalMeasurement,AppliedStatistics,European
Journalof PsychologicalAssessment,Journalof EducatianalMeasurement,Joarnalof ExperimentalEducation,JouraalofNeuroscience
Merhads,Multivariate BehaviaralResearch,PsychologicalBulletin,PsychologicalMethods,PsychologicalReports,aud Vision Research).

mainly usedthe simulaLion approach;en the olber haud,
researcitin psycitometrictheeryaudapplicatienshasmostly
used empirical and simulation approaches,although
empirical studiessecrate prevail. Ah arcascembined,
titeereticalor analyticaldevelopmentsitave beenrelatively
tare,wI-iereas ihe numberof empiricalandsimulationsiudies
is balancedand represenísabeut85% of the total number
of papenacres;tite threearcas.

SpeciftcArcasof Rescarch

This sectiondescribesthe majortepic; addressedacres;
the set of paper;within eacbof tite bread areasusted in

Tabie3. Sineeweeannotpossiblymentiorseaehami every
paper (or contributingauther), enly a few paper;will
explicitly bereferredte, thesewhicit more breadlydescribe
salientcontributien;.Titis selectionof paper;was primarily
made in accerdancewith the generalcriteria describedby
Fernández(íbis issue),namely,capitalizing entite work of
individual autherswhe (independentlyer in coeperation
with others)have publishedfive er merepaper;en a
specific tepic ever tite periedcoveredin Ibis analysis.
Altheugh the analysis itself ceveredenly the decade
1989—1998,semereferencesare given here te paper;
publishedlater if theseare merecemprehensive,afferda
betterperspective,or previdemerepointer; te related
literattjrc.

TaiMe 4
Nuniberof Papers(and PerceníWithin EachArea) Using EachApproach

Area

Approach

TotalTheeretical/Aualytical Empirical Simulation

Seusory and Cognitive Psychopitysics 13 (100) 13

Psychometr¡cTheory audApplicatiens 6 (13.3) 22 (48.9) 17 (37.8) 45
Quantitativeand Statistical Methods 13 (19.7) 18 (27.3) 35 (53.0) 66

Total 19 (15.3) 53 (42.7) 52 (41.9) 124
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I-Ieweve¡, tite aboyeentenawould leave out a signilicaní
ameuntof researcfi.Indeed,titere are areasin which no
single individual itas publishedfive or more paper;,and
yet the overalínumberof papen;publisheden titesetepic;
is well in excessof five. It seemsunreasenablete overlook
such researcharcas en greunds of tite absenceof un
identifiable leaderand, titerefere,we wiIl also describe
arcas of miscellanecusauthorsitip under appropniately
¡narkediteudings. Jn ibis case,papeisare citad wit¡cit, in
tite epinien of tite presentautitor, may be more useful fer
tite interestedreaderte get a flavor of tite statu;of titis
researciturea in Spain.Also, eveiythingelseegual,we huye
chesente cite paper;¡n Spanishjeurnalsbecausepapen
in internationaljeurnaiswill be casierte track down by tite
intenestedreaden.

Finally, tepic; addressedin fewertitan five paper;(acres;
tite entire set of 193) wilI ;imply be enumenatedfor
cempleteness,but no referenceswill be givew

Sensoryand CognítivePsychophysics

Sen;erypsychopitysics1; believedte mark tbe erigin
of mathematicalpsychelogy,and it; empirical appreach
is certainlytite origin of rnedernexperimentalpsycitology
(Fechner,1987; Seheerer,>987). Despite it; centurpan&
a-half itistery, seu;erypsycitopitysicscontinueste be an
activeresearchareathat gatiter; schelarsat FechuerDay
celebratien;yearly. Que empirical way te appreachtite
issuesinvelved in sensoryscaling is te find eut the
functienal ferm of tite psychephysicallaw describingtite
re> atianship betweentite physica> rnagnitudeal sorne
stimulus and it; subjectivemagnitudea; repertedby
humanobserver;.Tite traditional disputeever titis issue
pertains te tite universalityof tite psycitepitysicalJaw:
whetiter a single funetional relationsitipheld; fer alí
subjectsandstimuli regardle;; of tite empirical metitod

titat is used te ebtaiutite ;ubject¡veestimatesaudalse
regardíes;of contextualeffects. Fontes,Garriga, and
Barbero(1993)useda magnitudeestimatientask te gatiter
dataen thesubjectivedistancebetweentwo vertical fine;

in order te comparetite fit of linear, pewer (Stevens),
and logarithmic (Fecitner) laws. Subsequently,Fontes,
Barbero,and Fentes(1994)studiedwhethertite rangeof
magnitudes¡u tite stimulusset affects tite fit of titese
vanieuslaw;.

Sensitivity measurescanbe obtainedwith a variety of
empirical metited;, including cross-modalitymatching,

magnitudeestimatien,or discriminationtasks (cg., tite
triangularmetitod)amengethcrs. Garriga-Trillo (1992)used
regression analysis te determinewitetiter magnitude
estimate;or cre;s-medalitymatchesare mererelated te
actual physicul measuresof tite stimuli. Eacit of tite
empirical methedsused te gatiter psycitephysicaldata
furtiter involve; a different balanceof pure sensory
precessesand cegnitivecomponenhs,and tite interplay of

titese two factor; might acceuntfer sornedifferencesfeund
acres;s(udic;,fer example,a; te tite confidenceexpressed
by experimentalsubjectsen tite quality of titeir own
judgements.GarrigaTrillo, Villarino, GonzálezLabra,and
Arnau (1994)proposedan indirect indextitat would allew

tite calibration of psycitepitysical udgcmentsobtainedin
magnitudeestimatien tasks, and they also studied it;
beitavior for the empirical a;scssmentof cenfidencefrom
¡nagnitudeestiniationdala.

Psycho¡netricTheoryauidApplications

A small subsetof tite nesearchin titis areahas dealt
with tite empinical comparisenof te;t prepertiesunden
ciassicuí tcst titeory versusitem responsetiteory (]RT),
witit tite a;sessmentof unidimensienalityunder IRT, er
witit tite IRT parameterizatienof conventionalaptitude and
personalirytests. A significuntJy Rugenumountof work
itas been devotedte feun specific IRT aneas titat are
describednext.

¡RT Modeis
ítem responsefunctiens (¡RE;) are tite cssential

building block of IRT. An ¡RU specifiestite prebability
that an exanhineewiIl give tite corred answer te a
multiple-citeiceitem, a; a functienof examineeand item
parameter;. Curnent IRT application; are almost
exclusivelybaseden logistic ¡NF;. García-Pérezaud Frary
(1991)elaborateden a finite state titeery of performance
¡u multiple-choicete;tsthat gives nise te a distinctly new
set of ¡NF;, aH of which turn up having tite mathematical
ferm of a polynemial. Finite ;tate polynemic IREs anise
naturally whentcst taking is consideredwititin tite centext
of multinem¡uJproces;tree modal; (sae Batciteldar&
Riefen, 1999), and it dincctly incorporaLesinto tite
matitematicalform of tite IRE sucit citaracteristicsa; thc
examinees’gue;singstnatcgies,tite numbenof eption;per
item, tite relativeidentifiability of cerrectan;wersversus
distracter;,tite fermat of administrationof tite tcst, aid
etiter itení citanactenistie;sucit a; use of “nene of tite
aboye’ a; an eptien. BesidesIRE;, Imite state titcory
previdesexpnessionsfon tite prebabiliíy of eachof tite
responseeutcomes(not only correct/incenrect)titat may
anise underany formar of administratienof a multiple-
citeice item (cg., answer-until-cornect).Titus, underfinite
gtate titeony, an IRF cecxistswitit a numbenof etiten
fuuctions eachcxprcssingtite probaitility of eneof tite
nemainingresponseoutcomcsa; a funetienof examinee
and item panametensand characteristics.Qver tite ycans,
werk witit titEs model itas censistadof testingit against
severa!set; of empinical data,dcvelepingand ;tudying
tite propertiesof goodnass-af-fitund pararnelercstimation
mcthods,aud cemparingtite titeoreticalpsychometric
propertiesof diverseitcm formaL; (see García-Pérez,
1999).
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Tite use of cenventional(¡e., legistic) IRFs initially
implies tite assumption titat item responses are
dicitotomeus(connect/incorrect),but furtiter titeeretical
developmentsitave allowed tite useof IRT metitod; witen
item responsesare still discretabut pelytomeus,en witeu
titey are continueus(but pessibly discretized upen
reconding).Tha latter eccur; in personalityand attitude
inventeniesconsistingof Likert-type items, witeseresponse
option; define an orderedset of catageniesrevealingtite
strengtit of an undcrlying continuoustrait. Que of tite
appreacheslo dealwitit titese items is by receunsete the
linear factor analysismodal. Ferrando(1996) propesed
an extensiente tite facter-analytic,centinuous itam
responsemodal that altows fon item calibratienand muid-
group analysestowards tite assessmentof parametar
invaniance. Ferrando (1999) furtiter cempared tite
charactcristicsof linear (f-acter-analytic)and non-linear
(IRT) centinucusmodal; appliad te actual responseste
Likert-type items, using cniteniasuch as goedues;of fit,
ítem and subjectparameterestimatesand cnitenion-related
validity.

Perfornianceof ParanieterEstimationMethods
Practicalapplicatienof IRT requiresestimatienof tite

parameter;that best describecach individual itcm in a
test, given a convenient ¡RU titat 1; oftan chesen
beforeitand.A large numberof parameterestimatien
metitod; itave beendevelepedoven tite past thraedecades
(mestly br usewitit legi;tic IRFs; seaBaker, 1987),and
computar software implementing titase metited; is
cemmerciallyavailable.Besidestite stnuctunalassumptieu
of a mathematicalforrn for tite IRF, Ml of titese panarneter
estimatien metitod; make strengassumptionsabeuttite
stnuctureof tite data, most netablytite unidimansionality
of tite examineepanameterspace(i.e., tite assumptiontitaL
penfenmanceen eachitem in the tast dependsen a single
examineetnait), tite dimensien;of tite itam panameter
space(in tite caseof legistic medeis,witetiter tite tanget
IRFs sitould include enly ene or up te feun distinct
parameter;),aud tite abseuceof itcm responsestitat legistic
IREs cannot accommodate(e.g., omissiens).A majen
concernin tite applicationof ¡Rl parametarestimation
metited; is hew violatieu of tite charactenistiesassumed
duning parameterastimatienaffect tite perfermanceof tite
algonititms and, titenefore,tite extentte whicit estimation
methodsare insensitivete dieseviolatiens. Muñiz, Rogen;,
and Swaminatitan(1989) studiedtite capability of tite
Rascitmodal te accuratelyestimateitem difficulties and
examineaabilities (tite twe enly panameter;that are
estimatedundertite Rascit modal) when tite data wene
generatedusing tite titree-parameterlegistic medel. In a
similar vein, CuestaandMuñiz (1995) studiedtite effects
of trait multidimensienalityen ability and item paramatar
estimateseblainadthreugh metited;which assumethaI
item responsesdependen a singletrait.

Adaptiveand SeljLAdaptedTesting
Ihe invarianceof item andexamineeparamater;unden

IRT is tite basisfer computenizedadaptivetesting (CAT),
witeraby eacit examinee’;ability is measuredwitit a
tailored (andpossiblyunique)set of items titat are citosen
on-line along tite Éesting preces;¡u ordar te ebtainability
estimateswith tite highestpes;ibleprecisionat tite lowest
possibíecest. Adaptive tasting requirestitat a calibrated
item peelexists te citeoseitams frem, aud it alsedernaud;
tite use of computer; te carry out tite iteavy en-une
computatienthat tite itera selectienpreces;requires.
Wititeut control of item expesure,CAl may wind np
administeningsorne Ram; in tite peol mucit mereoften
than othersacres;tite set of examinee;.Exposurecontrol
metited;aim at preventingtitis evil wititeut comproínising
tite precisien of CAT ability estimates.Revueltaaud
Penseda(1998) propesedtwo new exposure centrol
metitod; audcomparadtiteir performancewitit titat of
previeuslyexisting metited;.

Salf-adaptedtesting(SAT) is a variantof CAí ¡u witicit
tite diff¡culiy of tite item te be administerednext is ehosen
by tite examinaestitemsalves,insteadof being detenmined
by a suitablaitem selactionalgenititra. Titis practicemay net
be p;ycitemetrically eptimal, but it may selva sorne
metivationaland anxiaty issuesthat CAí seemste generate.
Ponseda,Qíca,Rodríguez,and Revuelta(1999) carniedeut
an empirical ;tudy cempaningCAT and SAi a; te titeir
psycitometiicpropertie;(tite citaracteristicsof ability estimates
ebtainedwitit eithermetited)and titein psycitolegicaleffects
(anxiatycausadby cititen metited).

D&erential Itenz Functioning(MiscellaneousAuthorship)
Altiteugh item panameter;arepresumedinvaniantundar

IRT, titare is ampiricalevidancathat individual; w¡tit tite
samaabiliLy but different group membership(e.g., culture,
gender, etc.) de net itave tite sama prebability of
raspondingcerrectlyte specif¡c¡<cm;, a; if tite panamatan;
describingtite IRF of titesa itenis variad acres;groups.
Titesa itemswere initially relamedte as “biased but
current terminelegydubstitem DIF (for Differeníial Iten,
Functioning; seathe discussien¡u Angeff, 1993, pp. 3-
5). Becausaof the social andlegal issuestitat DIF raises,
nesearchen statistical rnethedsfer it; detectienhas
spnoutedconsiderablyin tite lastdacades.In titis tradition,
GómezaudNavas(1996) devisada stepwisemetitedbr
tite detectionof OIP, audHidalgo MenLesinesami López
Pina (1997)comparadtite perfenmanceof severa!metheds
br the detectionof DIF.

Quantitativeand StatisticalMethods

A ;mall numbenof papar;in titis areaaddnessada variety
of issuesincluding analysesof tite statisticalpowerin
rcsearchpublishedin severaljeurnal;, metited;fer tite
analysisof reactientimes, simulation studiasof empirical
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Type ¡ and Typa II error ratasundar violations of tite
assumptionsof miscallaneeusstatisticaltests, or simulation
studiesen tite samplingdistribution of tast statisticsfon
witicit analyticalresults are lacking. Sorneissuesin seven
etitar aneashayaraceivedmere thoroughattention,a;
dascnibednaxt.

Analysisof Variance
Analysis of vaniance (ANovA) is perhapstite single

statistical metitod most fraquently used in ah aneasof
experimentalpsychelegy.Lika al> parametriemetitod;,
ANOVAwas set up undersomerestrictiva distributional
assumptionstitat empirical data do not alwaysmeet.Titis
raisescencernsabout tite appropniatanessand robustness
of ANOVA, that is, tite extent te witich it; applicationcan
yield dependableconclusien;witen tite data vielatethese
assumptions.ANOVAis only a general terrn referring te a
quite diversaset of metited;eachof whicit assumestitat
tite datasatisbya spacific set of constraints,from tha
ralatively simplecase of fixed-effects,balanceddesigns
with a singlebetwaen-greupfactor,te tite meresopitisticated
unbalanced,incompleta,and/ermultivariatedesiguswitit
randemaffacts and including a numberof between-group
andwithin-group (rapeatad-measures)factor;. Titerefore,
any investigatieninte tite appropniatenessof ANOVA witan

the dataviolate it; defining assumptionsmust necessarily
be limitad in seepete somaspecif¡cversionof this general
procedure.

In repeated-measunesdas¡gns,witere eachexperimental
unit provides multiple responsasalengtite laval; of the tHaI
factor,ANOVArequiras that tite data meat tite assumption

of sphenicity:alí leve!; of the trial factor haya tite same
vartanceand alí pairs of laval; itave tite samacenralatien.
Yet, alternativaANOVAmodal; haya been devisad that allow

odiar structurasen the covarianca rnatrix of tite repeatad
measures.Spitericity is a strong assumptionin desigusin
which tite treatmantsalong tite tnial factor are likely te
introduceserial dependancainto what otiterwise sitould be
randomerror witit idantical distnibution. Fernándezand
Vallejo (1997) carniadout a simulation study te compare
tite results of multivaniate ANOVA en data with these
characteristicswith tite alternativa stratagy of using
univariataANOVA witit tite error structuremodeladthreugh
a flrst orden aute-regressivepreces;.

Rejection of any of tita nulí itypothesestestadtitreugh
ANOVA premptstite useof multiple cemnparisenproceduras
that tesÉ fon pairwisadifferencesbetweenmean;,and an
analysis of titeir perbormanceunderviolation of titair
defining assumptionsalse;eemsappropriata.Vallejo and
Manéndez(1998) cardadout a simulationstudy in witich
tha empinicalType 1 andType 11 errorratasof six multiple
comparisonproceduraswara examinadfor correlataddata
in between-groupone-wayANOVAdesigns, a; a functienof
samplesize aid tite patternof departt¡rafrern tite nul>
itypethasis.

SequentialAnalysis
Repeatadmeasurasmay involve catagonicalvariables

that are net apprepniatefon ANOVA. Sequentialanalysis
airas at uncovaningtemporalpatternsin thesasequances
of categoricaldata.If tite experimentalitypotitesesinvolve
processasor ib researcitar;are interestadin tite interaction
batwaanparticipants,ohservingtitem systematicallyand
rapresentingtiteir baitaviena; it unfold; ovar time seems
tite legical appreacit.BakemanandQuera(1995a)proposad
tite Sequential Data lutercitange Standard(SDIS), a
standardfor clas;ifyingsuchsequentialdata,aud a syntax
fon rapresentingtitara in computarfiles fon analysis.They
also developedtite GeneralSequentialQuenier(GSEQ),
general-purpesasoftware fon unalyzingsequantialdatain
SDIS format. SDIS canreprasenta vaniety of sequential
data, from simple, non-concurrentavantsequenceste
cemplax,ceucurnant,timed event saquances.GSEQcan
perferm event lag-sequantialanalyses,andcencurrent
analysisof time windows anchoradte specific beitavior;,
dependingen whetitan hypethesasabeutsequentialen
synchronicitypatternsmust betestad.Mere sopitisticatad
analysesare possiblewhenleg-linaarmodal; are appliad
te multidimensienal lag-sequentialtablas,and witan
winnewing tacitniquas are usad fon datecting main
significant residual;in thosetablas (saeBakeman& Quera,
1995b).

Meto-Analysis
Mata-analysisis new a well-astablishedmetitedfon tite

quantitative intagration ob results obtainad acres;
independentempinical studiesen tite samatepic.Quite
obten,meta-analysisis usada; a toe? te appreximatea
largar samplesiza titan usadin any of tite independant
studiesthat are titus integrated,and it; breadgoal 1;
ebraining a mora accurateastiinute of affect size. A
fundameutalpralirninany step in tite overail precedureis
tite statisticalassessmentof itomoganeityof rasultsacres;
studies,somatiting that justifies titeir integrationen tite
(plausible)assumptiontitat vaniation;acres;studiasmerely
reflect samplingerror. If itomegenaityappearsuntenable,
tite usual strategy is te test tite itypethesistitat soma
mederatervariables (which must be idantified) explain tite
heterogeneityof effact sizesfeundacres;studia;.Severa>
statisticalappnoachescan be usad te tast this hypothesis,
andSánchez-Mecaand Marín-Martínez(1998)cariadout
a simulution study te comparetitrea of them a; te thair
blas, efficiency, and Typa 1 and Type II error ratasa; a
functien of sucit factor; a; tite numbarof indepandent
studiesinvelved,tite samplasiza in aacitof titam, andtite
distnibutionof effeetsize.

Onaotiter problamin meta-analysisis hew te summar¡ze
tite rasults of an empinical study that includas several
dependantvariablesalí of whicit are believadte be indicators
of a singlecen;truct.Oria approachcensistsof averaging
efbectsizessepanatelycalculateden eachvariable,altiteugit
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Lhe averagingcanbedonein vanieusways. Mar(nx-Martínez
and Sánchez-Meca(1999)avaluatedtiteeraticalandempinical
diffarencasamong vanious statisticalapproachaste carry
eut titis averaging.

Time Series(MiscellaneousAuthorship)
Clinical and bahavioral designsobten involva data

recordadovar long penied; ob time, usually with an
intarleavedinterruptioncorraspendingte tite application ob
somatreatmentwitesaeffactivanessmust beassessed.Titase
dataare titensubjecLedlo statsstiealmeLbod; of time series
analysis.Tite useob spactral metited;raquirestite datate
satisfy tite assumptienof stationanity,sornethingthat 1;
untenablain many cases.Time-demainmetitedsare bree ob
titis raquirament,but titey makespecific assumptionsabout
tite serial dependenceand trend in a series,and titase
assumptionsmay net itold fon tite dataat itand. Moreover,
application of titese multi-stage metitod; requires
comparativelylargar ameuntsof data. Vallejo Seco (1994)
studiedtite censaquencesof omitting tite identification stage
in tite applicatienof multi-stagametitod;,and Arnau and
Bono (1998)comparadtwe alternativaapproaciteste deal
witit sitert time series.

Scaling(MiscellaneousAuthorship)
Determining an appnepniatematnic and empinical

procedurefon tite ranking of sLimuli along psychologieal
dimension;is an oíd preblemwitose solution itas many
practicalramification; fon the measuramaníof psychological
variables.Unidimansionalscalingis tite simplestappnoacit,
witeraby tite responsesof subjectsceubrontadwith a suitabla
task anausadte placaeacit stimulusin tite experimentalset
at a specific locatien along a single, continuousunderlying
dimensien.Sespedra,Molina, andMeliá (1994) preposad
a new matited fon unidimansionalscaling titat titay also
comparadwith feur long-existingalternativas,and Cañadas
Qsinskiand SáncitazBruno (1998)determinadempirically
tite iníerval-scalevaluasof linguistie quantifier;of frequency
usadin Likart-type itams in Spanisit.

Factor Analysis(MiscetlaneousAuthorship)
In its iteyday, factoranalysis (FA) was behievedte be tite

metited titat weuld disclese tite structure ob ituman
intelligencaaud,by extensien,ob alí psycitolegicalaptitudes.
Nowadays,FA 1; regardedas a general-purposesíatistical
toe> witit a confirmatory en axploratoryratitertitan a titaery-
building role. As such,FA is subjectte tha samascrutiny and
developmantsa; otiter statisticalmethods,tite more so when
FA actually describesa general approacit titat can be
implamantadin many diversaways witicit, in turn, may
previdedifberent factorial selution; for tite samadata.Most
of tite papen;iu titis categerycomparadFA metitod; a; te
tite resultstitat titey produce(seaFerrando& Lorenzo, 1993;
González-Romá,Hernández,& Ferretes,1997; Olivar,
Sancemi,Tomás,& Lis, 1995).

StructuralModeis <MiscellaneousAuthorship)
Togatiter witit FA, structuralequations(en cevaniance

structure)modal; ollar a thaery-testingmethodelogyfon
elucidatingtite structureunderlying anarray ob data.Titase
modal; formalize itypetitasesaboutpatternsof relatien;
betweena set of empirically measuredvariablesand a set
of unebservable,latent variables.Titeir practical usaraquires
tite ebviousstatisticalalaborationaud receursete paramater-
estimationmatitod; and geodness-ef-bitstatistics,botit of
witicit makemora en les; strongdistributienalassumptiens.
Titis is, Liten, aricíherareain whieh an assessmentof Ihe
workings of titase matited;seamsmandatery.Papar;in titis
areadascribedresaarcbin that direction (seaHernández&
Ramírez,1996; HernándezCabrera,San Luis Costas,&
GuardiaOlmos, 1995; Olivar, Tomás,& Meliá, 1993).

Softwareand Algorithms

Stnictly speaking,tite headingof titis sectiendeesnet
qualify a; a rasearchanea.Yet, researcitin almestanyanca is
increasiuglydepandenten software and algonititms titat are
net ganeral-purposeitems and,itenca, are not developad
commerciahly.Most of tite papar;in titis catagerynaprasent
centnibutiousfromauthorswitit a well-definadrasaairitinterast,
sometitingtitat mustitava premptadtitem te makaavailable
tite computationaltoolstitay develepedbor titeir work.

By it; natura,titis is anareaof miscellaneon;autitersitip.
Evenautiter; wite itave publisited five or morepapar;in
titis breadcatageryhayaaddrassadquite diffarant issues
acrosstite board.Fon titis reasen,a detailaddascription(witit
references)of alí titis work is not apprepriataitere. Instead,
Tabla 5 givas a summarydescniptienob tite specific aneas
witera titis software and algonititms are ralavant.Broadly
speaking,papar;in titis categerypresentpiacesof software
fon second-stagaanalysesnet included in ganeral-purpesa
síatisticalpackagasor in etites applicationsoftwareÉhat 13
commercially available (e.g., fon IRT). Tite software
describedin titase papar;hascharacteristiessimilar te titat
in paparspublisitadin jeumal; sucit asAppliedPs-ychological
Measurement, AppliedStatistics,RehaviorResearchMethodg
Instru,nents,& Computers,en Educationalantl Psychological
Measuremení,and 8 of titase41 papars(19.5%)were indeed
publisited in titesejeurnals(seaTabla3).

Tabla 5
Break-upof4J PapersDescribingSoftwareandAlgorithrns

Tepic No. of papers

ítem ResponseThaory 10
FactorAualysis 7
IlaidirneusienalScaling 3
MiscellaneousStatistical Software 9
ExperimentalRontinas 6
RefereucaAnalysis 3
ImagePrecessiug 3
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Tabla6
l3rea/c-up of28 PapersDescribing Instrunientauionaud
Techniques

Tepic No. of papar;

Statistical/ Nurnerical Metitods
ExpenimcnlalMetitod;
Otiter

14
9
5

Jnstrwnentationand Techa¿gaas

TitEs areais similar te tite previeusene(including it;
miscellaneeusautitorship),but itere tite enipitasis is en
itardwareaud generalmethedology(excludingdataaualy;is
metited;).Tite diversity of tepic; is largaritere, and Tabla
6 gives Iba breuk-upel lite 28 papen;in dii; calegerymb
two major aneasob application: statistical/numenicalmetitod;
(including evaluationof software,comparativaanalysesof
alternativa cempulatienal proceduras, síndie; en ¡be
perfermanceof algorititrus underlimiting circurn;tances,
comparativaanalysesof randern numbergeneraton;,etc.)
and experimentalmatitod; (including instrurnenlationand
experimentalprotecoisor designs).

Discassien

Titis repert itas presentadan analysis of researcit
publishedby Spanisbfaculty rnembcrswititin tite areasof
beitavier researcit matitods, matitematicalpsycitelogy,
statisticalmetitod;,and psycitomernictiteory. Considening
thai dii; analysisceversa fui) decade(1989—1998,inclusive)
and titat titare are 154 faculty membar;in Departmentsof
Metitedelegyacre;;Spain, tite overalí figure of 193 papar;
publisitedby 82 bacultymanten;seernsa veny ;tuall greup
contnibutien,altiteugit tite analysisalso revealeda mucit
greaterconíributionfrorn Ihesa82 aud lite namainingfaculíy
mamber;te otiter aneasof psycitelogydescnibedel;ewitere
in titis ¡ssaa.

Tite re;earcbpresentadin the;a 193 papar;addressed
tepic; titat are of curnentintenestworldwide, but about73%
of tite papar;(seaTabla2) itave beenpublisited¡u Spanish
joarnal; andin tite Spanisit language.Titis practicaclearly
pat; titis researcitin scientific isolation: tite worldwide
cemmunity is itighly Iikely te rernain unawareof nesearcit
publisited in a non-standardlanguageand in a barely
accessibleoutlet. Tite validity of titis clairn is cerreberated
by a cited-refarencasearciten tite web versionof tite Social
SciencesCitation Índex (SSCI), whicit was parfermeden
.Iuiy 8, 2000,using tha databasereportedlyupdateden July
6, 2000. Psicológica, tite Spanisitjeurnal witit tite largest
pablicatienrecerdin tite areaand periedob euranalysis
(seaTabla3) is riel listad ¡u SSCI,aid ew of tite 47 pupers

publishedin Psicothenia,20 (43%) carneeut a; itavingbean
citad ¡u 24 papersaltogetiter.An analysisof titase24 citation;
nevealedtital al! of titem wene self-refenencesin otitar papers
publisitedby tite samaautitor; in Psicothemaitself (21
cases),¡u otiter Spanisitjeurual; (1 case)or in international
joarnals(2 cases).

Also, altiteugit most of tite Spanisitjeurnal; listad in
Tablc3 are indexed¡u internationalelactroniedatabase;a;
well a; ¡ni PsychalagicatAhstracts,hardcopiesitardiy reacit
institutien; in nen-Spanisit-speakingceuntries,and bull-tcxt
electrenicversion;el sorneof titasejeumalsare enly starting
te be madeavailable.

Luckily, tite way out of tite currení ;tate of isolation is
very ea;y. At least in tite areascoveredin Ihis analysis,a
citallerige ter Spanisit psycitelegistsis te vaporÉte titeir
worldwide peer;by wniting titeir rnanu;cniptsin Englisit
aud ;ubrnitling (aL least soma of) titem te international
jeurnal; fon wider ucce;sibiíity.

Postscript

Becausetitis special issuewas cenceivedlong befereit
itas beenpablisited,a fellew-apof tite situatien¡u 1999 and
2000 saemsapprepiiate.A similardatabasesearcitwas carnied
out witicit revealed20 papar;publisitadin 1999 aid 31 in
2000en tepic; titat are wititin tite scopeof titis repon,besides
a largar numberof papar;descnibingresearciten tepic;
covaredelsewiterein titis issue.Titasefigurescontinuate
sapporttite claim of apublication rata sligittly aboye20 papar;
paryearsince 1992(Figure lc). Thetepicsaddressad¡u titase
51 papen;ceveralí of tite aneasdescnibedin titis repert,witit
a significant preportionen issuesrelatad te psycitemetnic
titeery <2) el 51 papar;;41.2%).Of tite 20papar;pt¡blisited
in 1999, 11 cameout in internationaljeurnal;,witareas9 of
tite 31 papar; publisitedin 2000 carneeut in international
jeurnal;. Titase figures irnply titat nearly 40% of tite
productienduring 1999 and2000 reacitedan international
uudience,u percentagethai is nieuningfully largarIban íbal
duning tite decade1989—1998(25%; Tabla2).
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