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Introduction 
Measurement for the Social Sciences: Classical 

Insights into Modern Approaches 

O v e r the last c e n t u r y e d u c a t i o n a l a n d p s y c h o l o g i c a l m e a s u r e m e n t h a v e g r o w n 
i n t o a n i n t e r n a t i o n a l d i s c i p l i n e w i t h appl i ca t ions i n e d u c a t i o n a l ach ievement 
a n d a p t i t u d e test ing, p e r s o n n e l e v a l u a t i o n , a n d p s y c h o l o g i c a l test ing. Since the 
mid-1960s " c l a s s i c a l " test theory a n d the a c c o m p a n y i n g m e t h o d o l o g i e s have 
b e e n o v e r t a k e n i n pract ice b y " m o d e r n " approaches s u c h as i t e m response 
theory . T h e m o d e r n approaches take advantage of c o m p u t i n g resources that 
h a v e b e c o m e i n c r e a s i n g l y ava i lab le o v e r the past f e w decades. 

T h e s e v e n art ic les i n this theme issue e x a m i n e the success of b o t h classical 
a n d m o d e r n a p p r o a c h e s i n s o l v i n g m e a s u r e m e n t p r o b l e m s . T h e y w e r e selected 
f r o m p a p e r s presented at a conference, Measurement for the Social Sciences: 
Classical Insights into Modern Approaches, h e l d i n D e c e m b e r 2002 i n T o r o n t o . 

T h e first ar t ic le p r o p o s e s a theory of measurement . R o d e r i c k M c D o n a l d 
argues that m e a s u r e m e n t of e d u c a t i o n a l or p s y c h o l o g i c a l constructs s h o u l d be 
t h o u g h t of i n r e l a t i o n to a d o m a i n of b e h a v i o r s or " i t e m s . " H e explores b o t h 
h o w p s y c h o m e t r i c i n d i c e s c a n be constructed u s i n g this f r a m e w o r k a n d also 
the p r a c t i c a l i m p l i c a t i o n s for test cons t ruc t ion . 

T h e five art ic les that f o l l o w e x a m i n e specif ic p r o b l e m s i n measurement . F o r 
e x a m p l e , h o w s h o u l d w e f i n d i tems that are d i f fe rent ia l ly d i f f i c u l t for g r o u p s 
of s tudents? R a n d a l l P e n f i e l d invest igates this p r o b l e m , c o m p a r i n g the Bres-
l o w - D a y test of t r e n d i n o d d s rat io heterogeneity a n d the M a n t e l - H a e n s z e l 
ch i - square a p p r o a c h e s . H e c o n c l u d e s that the m o s t accurate i d e n t i f i c a t i o n of 
i tems that e x h i b i t d i f f e rent ia l i t e m f u n c t i o n i n g (DIF) results f r o m u s i n g 
d e c i s i o n ru les b a s e d o n b o t h approaches . 

S h i z u h i k o N i s h i s a t o asks w h e t h e r w e are extract ing as m u c h i n f o r m a t i o n as 
poss ib le f r o m m u l t i v a r i a t e data a n d proposes a di f ferent w a y of t h i n k i n g of the 
i n f o r m a t i o n a v a i l a b l e i n data based o n the D u a l S c a l i n g a p p r o a c h . T h e a r g u 
m e n t he presents has i m p l i c a t i o n s for analyses of data f r o m e d u c a t i o n a l a n d 
p s y c h o l o g i c a l tests, as w e l l as data f r o m other sources. 

M u l t i l e v e l m o d e l i n g is i n c r e a s i n g l y p o p u l a r for a n a l y z i n g data f r o m e d u c a 
t i o n a l sett ings. R i c h a r d W o l f e a n d Jennifer D u n n suggest that the estimates 
p r o d u c e d b y m u l t i l e v e l m o d e l i n g c o u l d be i m p r o v e d b y a p p l y i n g the j ackkni fe 
technique . A s they i l lustrate i n the second of t w o studies , this a p p r o a c h m a y 
also be u s e f u l i n a n a l y z i n g test i tems. 

Test i t ems m a y b e c o m e easier or m o r e d i f f i c u l t over t ime, p a r t i c u l a r l y as 
s c h o o l c u r r i c u l a a n d teach ing pract ices change. W h a t i m p l i c a t i o n s does this 
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h a v e for analyses of test data? A n d r é R u p p a n d B r u n o Z u m b o e x a m i n e the 
effects of i t e m - p a r a m e t e r d r i f t w h e n v a r i o u s i t e m response theory m o d e l s are 
a p p l i e d to e x a m i n e e s ' responses . 

S t u d e n t m o t i v a t i o n c a n a lso affect m o d e l s of test data . C o m p a r i n g m o d e l s 
of l o w e x a m i n e e m o t i v a t i o n a n d its effect o n estimates of i t e m d i f f i c u l t y , 
d i s c r i m i n a t i o n , a n d a p s e u d o - g u e s s i n g parameter , C h r i s t i n a v a n B a r n e v e l d 
c o n s i d e r s the p o s s i b l e effect of b iased estimates, p a r t i c u l a r l y o n i t e m select ion 
i n c o m p u t e r i z e d a d a p t i v e test ing. 

T h e f i n a l art ic le addresses test d e v e l o p m e n t . T o d d Rogers , M a r k G i e r l , 
C l a u d e t t e T a r d i f , Jie L i n , a n d C h r i s t i n a R i n a l d i tackle the p r o b l e m of d e v e l o p 
i n g e q u i v a l e n t tests i n t w o languages , i n this case E n g l i s h a n d F r e n c h . 

T h e conference for w h i c h these papers w e r e w r i t t e n w a s h e l d i n h o n o r of 
Ross T r a u b o n h i s re t i rement f r o m the M e a s u r e m e n t a n d E v a l u a t i o n facul ty at 
the O n t a r i o Inst i tute for S tudies i n E d u c a t i o n . Ross has c o n t r i b u t e d to a n d 
c r i t i q u e d the changes i n m e a s u r e m e n t m e t h o d o l o g y o v e r a lmost 40 years , 
s t i m u l a t i n g the t h i n k i n g of m a n y col leagues a n d students a l o n g the w a y . A s 
R o n a l d H a m b l e t o n , one of Ross ' s f irst s tudents a n d n o w a d i s t i n g u i s h e d 
professor at the U n i v e r s i t y of Massachuset ts at A m h e r s t c o m m e n t s , " P r o f e s s o r 
Ross T r a u b w a s there at the E d u c a t i o n a l T e s t i n g Service i n P r i n c e t o n w h e n the 
first t h o u g h t s a b o u t t r a n s i t i o n i n g f r o m classical to m o d e r n m e a s u r e m e n t w e r e 
t a k i n g shape i n the ear ly 1960s, a n d he has c o n t r i b u t e d to a n d m o n i t o r e d the 
t r a n s i t i o n t h r o u g h o u t h i s career . " B r u n o Z u m b o captures the s p i r i t w i t h w h i c h 
this i ssue w a s p r e p a r e d w h e n he wr i tes of h i s c o n t r i b u t i o n w i t h A n d r é R u p p , 
" A s is f i t t i n g for this theme issue i n h o n o r of Ross T r a u b ' s cont r ibut ions to 
m e a s u r e m e n t theory , this w o r k w a s i n s p i r e d b y , a n d is a t r ibute to, the scholar 
l y t r a d i t i o n fostered b y h i m a n d others w h o h a v e b o t h shone a s p o t l i g h t o n the 
se lec t ion of m o d e l s that are robust a n d f a i t h f u l to the construct u n d e r s t u d y 
a n d w h o h a v e c r i t i c a l l y e x a m i n e d the pract ice of a n d potent ia l biases i n m o d e l 
s e l e c t i o n . " T h i s i ssue is a s m a l l s a m p l e of the w o r k Ross 's t eaching a n d w r i t 
ings h a v e i n s p i r e d . 

Tribute to Ross E. Traub 
Ronald K. Hambleton 

University of Massachusetts at Amherst 
In 1966 I b e g a n m y d o c t o r a l s tudies at the O n t a r i o Institute for S tudies i n 
E d u c a t i o n (OISE) , a n d l u c k i l y for m e those w e r e the days w h e n f u n d i n g w a s 
p l e n t i f u l , so I w a s g i v e n a s u m m e r job to w o r k w i t h a n e w professor c o m i n g to 
O I S E , R o s s T r a u b . L i t t l e d i d I real ize at the t ime the effect that this n e w 
professor w o u l d h a v e o n m y l i fe . I a r r i v e d o n June 1,1966, t w o w e e k s before 
the n e w professor . I h a d reservat ions about m y a b i l i t y to succeed i n a graduate 
p r o g r a m i n m e a s u r e m e n t a n d statistics, a n d Ross T r a u b , the n e w professor 
f r o m M c G i l l w h o h a d t r a i n e d at P r i n c e t o n , m a d e m e v e r y n e r v o u s . H e w a s 
ser ious , s c h o l a r l y , i n s i g h t f u l , a n d h a r d - w o r k i n g . I c o u l d o n l y m a t c h u p to h i m 
i n terms of h a r d w o r k , a n d so I w o r k e d a n d w o r k e d a n d w o r k e d to t ry to k e e p 
u p w i t h w h a t I a s s u m e d w e r e h is expectat ions for m e . 
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I r e m e m b e r one of the f irst tasks Ross gave me i n the s u m m e r of 1966 w a s to 
take one of those o l d F r i e d e n calculators (I ca l l t h e m " o l d , " b u t at the t ime, 
these w e r e the " C a d i l l a c s of ca lculators" ) a n d de termine the m e a n a n d stan
d a r d d e v i a t i o n of s o m e I Q scores f r o m a s a m p l e of O n t a r i o e lementary school 
s tudents . W h e n I r e p o r t e d to h i m that the m e a n w a s about 160 a n d the s tan
d a r d d e v i a t i o n o v e r 100,1 s h o u l d h a v e r e a l i z e d that I h a d m a d e a n error . Ross 
l o o k e d at m e p a t i e n t l y a n d m u s t h a v e d e c i d e d then that I h a d a l o n g w a y to go 
to e a r n m y degree . 

I n fact Ross w a s a l w a y s patient , k i n d , considerate , a n d i m m e n s e l y h e l p f u l 
to e v e r y o n e w h o w o r k e d w i t h h i m . These are a m o n g h is spec ia l s k i l l s . I d i d 
i m p r o v e , a l t h o u g h i n m y second s u m m e r w o r k i n g w i t h Ross I p r o v i d e d h i m 
w i t h another set of b a d results , this t ime w h i l e he w a s s p e n d i n g the s u m m e r at 
the U n i v e r s i t y of A l b e r t a . H e s t u d i e d the data for â m o n t h a n d t r i ed to m a k e 
sense of t h e m . F i n a l l y , i n d e s p e r a t i o n he asked m e to l o o k care fu l ly for a n error 
i n m y w o r k . O f course Ross w a s r ight : I h a d m a d e a n error b y p l a c i n g some 
b l a n k cards i n the m i d d l e of the data f i le a n d to ta l ly m e s s i n g u p the posttest 
results . I t h i n k this e r r o r w a s one of the m o s t u p s e t t i n g i n m y career because I 
h a d w a s t e d so m u c h of R o s s ' t ime w h e n m y p r i m a r y g o a l w a s to m a k e h is 
p r o f e s s i o n a l l i fe easier. 

O v e r a three-and-a-hal f -year stay at O I S E as a graduate s tudent , I h a d m a n y 
o p p o r t u n i t i e s to w o r k o n research w i t h Ross . I h a v e t r i ed h a r d to f o l l o w h is 
e x a m p l e w i t h m y o w n students at the U n i v e r s i t y of Massachuset ts . Ross a n d I 
c o n d u c t e d research o n c o n t r o l l i n g g u e s s i n g b e h a v i o r o n e d u c a t i o n a l tests; w e 
i n i t i a t e d research o n the s t u d y of c o g n i t i v e structures for m e a s u r e m e n t a n d 
statistics s k i l l s ; w e s t u d i e d approaches for extract ing n e w i n f o r m a t i o n f r o m 
e x a m i n e e responses to test quest ions ; a n d w e w o r k e d together o n a n u m b e r of 
i t e m response theory research p r o b l e m s . A l l these experiences w e r e i n v a l u a b l e , 
severa l l e d to j o u r n a l p u b l i c a t i o n s , a n d others w e r e the basis for research that I 
c o n t i n u e d i n m y ear ly years at the U n i v e r s i t y of Massachuset ts . A l l the research 
b e g u n w h i l e one of Ross ' s graduate students faci l i tated a n ear ly p r o m o t i o n for 
m e at the U n i v e r s i t y of Massachuset t s . A l t o g e t h e r I w a s fortunate to h a v e eight 
p u b l i c a t i o n s w i t h Ross , w h i c h w e r e in i t i a ted d u r i n g m y graduate s tudent 
experiences . 

Ross w a s a s u p e r b teacher a n d m e n t o r . A s a teacher he w a s w e l l o r g a n i z e d , 
t h o u g h t f u l , a n d k n o w l e d g e a b l e . A s a m e n t o r he w a s a l w a y s ava i lab le to me, 
a l w a y s p r o v i d e d excel lent a d v i c e , a n d p o i n t e d m e to a thesis topic i n the area 
of i t e m response t h e o r y after he h e a r d some w i l d c la ims about this topic f r o m 
a n advocate of the R a s c h m o d e l at a conference i n the U n i t e d States. T h i s 
r e c o m m e n d a t i o n p r o v e d p r o p h e t i c because I h a v e spent m y 34 years since 
g r a d u a t i o n i n 1969 w o r k i n g o n the thesis topic , w h i c h has b r o u g h t m e profes
s i o n a l v i s i b i l i t y , r e c o g n i t i o n , a n d o p p o r t u n i t y . W e also p l a y e d golf together 
about once a w e e k w h i l e I w a s a s tudent . W e w e r e about e v e n : he learned 
n o t h i n g f r o m m e a n d I l earned n o t h i n g f r o m h i m . I u n d e r s t a n d t h o u g h that he 
d i d b e c o m e a better p l a y e r o v e r the years . 

In contrast to h is r a n k i n g i n golf , Ross es tabl ished h i m s e l f as one of the m o s t 
respected m e a s u r e m e n t special ists i n the w o r l d o v e r the course of his career. 
A c c o r d i n g to m y col league H . S w a m i n a t h a n , Ross 's w o r k w i t h C o r b a l l i s o n 
l o n g i t u d i n a l factor ana lys i s w a s a s e m i n a l p a p e r i n the e m e r g i n g l i terature o n 
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w h a t t o d a y is k n o w n as s t r u c t u r a l e q u a t i o n m o d e l i n g ; h i s w o r k o n the assess
m e n t of l e a r n i n g e n v i r o n m e n t s i n the 1970s w i t h O I S E col leagues w a s h i g h l y 
i n f l u e n t i a l i n the e v a l u a t i o n of o p e n e d u c a t i o n p r o g r a m s , a major e d u c a t i o n a l 
d e v e l o p m e n t at that t ime ; h i s n u m e r o u s i t e m response theory c o n t r i b u t i o n s , 
espec ia l ly h i s chapter w i t h R i c h a r d W o l f e i n Review of Research in Education, 
h a v e been w i d e l y c i t ed ; h i s research w i t h C h a r l e s F i sher o n the s t u d y of the 
e q u i v a l e n c e of traits m e a s u r e d b y m u l t i p l e - c h o i c e a n d constructed response 
f o r m a t s is w e l l k n o w n b y researchers because of the l o n g s t a n d i n g interest i n 
e x p a n d i n g the d i m e n s i o n a l i t y of assessments t h r o u g h the i n t r o d u c t i o n of n e w 
i t e m formats ; a n d h i s r e l i a b i l i t y assessment research o v e r the course of h i s 
career c u l m i n a t e d i n the p u b l i c a t i o n of a b o o k p u b l i s h e d b y Sage. I c o u l d g o o n , 
b u t the case is c lear : Ross T r a u b establ ished h i m s e l f as one of the great th inkers 
i n the m e a s u r e m e n t f i e l d , a n d h is research a n d h is w o r k as a r e v i e w e r a n d a 
d i s c u s s a n t w i l l be m i s s e d b y m a n y w h o benef i ted f r o m his i m p o r t a n t w o r k a n d 
cons t ruc t ive a d v i c e . 

O v e r the years Ross a n d I m a i n t a i n e d b o t h a profess iona l a n d p e r s o n a l 
f r i e n d s h i p : w e r e g u l a r l y m e t at conferences, I v i s i t e d O I S E a c o u p l e of t imes, 
s o m e t i m e s w e c o r r e s p o n d e d , w e w o r k e d o n a c o u p l e of papers a n d b o o k 
chapters , a n d I s e r v e d as h i s b o o k r e v i e w e d i t o r w h e n he w a s e d i t o r of the 
Journal of Educational Measurement. I d o not t h i n k t h o u g h that Ross w a s a w a r e 
that he c o n t i n u e d to be i n f l u e n t i a l i n m y career. H i s caut ions about i t e m 
response t h e o r y m a d e m e m o r e aware of the l i m i t a t i o n s of this theory a n d h a v e 
m a d e m e m o r e c a r e f u l i n m y o w n appl i ca t ions . L o c a l dependenc ies a n d m u l t i -
d i m e n s i o n a l i t y i n the data are t w o caut ions Ross w r o t e about , a n d their effect 
c a n be subs tant ia l a n d cause mis in terpre ta t ions i n the data . H e a l w a y s seemed 
to m e to h a v e s o m e reservat ions about cr i ter ion-referenced measurement , a 
top ic I w o r k e d o n t h r o u g h o u t m y career. O n e of his concerns h a d to d o w i t h 
content d o m a i n d e s c r i p t i o n s , a n d spec i f i ca l ly their vagueness . M y o w n efforts 
to f u r t h e r d e f i n e d o m a i n s of content w e r e i n f l u e n c e d great ly b y Ross 's c o n 
cerns. H e w a s a l w a y s p r e p a r e d , a l w a y s o r g a n i z e d , a n d a l w a y s a p p e a r e d c o o l 
a n d c a l m . A l t h o u g h a l l these characterist ics h a v e e l u d e d m e , I recognize their 
i m p o r t a n c e a n d s t r ive to be a l i t t le m o r e l i k e Ross T r a u b i n m y o w n profes 
s i o n a l b e h a v i o r . 

M y w r i t i n g s k i l l s i m p r o v e d great ly because of Ross 's careful e d i t i n g of m y 
w o r k w h i l e I w a s a g r a d u a t e s tudent . It w a s not so m u c h that I l earned f r o m 
R o s s ' e d i t i n g ; a g a i n a n d a g a i n I l earned the v a l u e a n d i m p o r t a n c e of care fu l ly 
r e a d i n g one 's o w n w o r k a n d t r y i n g to i m p r o v e it b y s h o r t e n i n g a n d c l a r i f y i n g 
it. N o w the w r i t i n g t r a i n i n g I rece ived f r o m Ross extends to m y o w n students , 
a n d a l l of t h e m h a v e l earned the joys of r e w r i t i n g papers 15 to 20 t imes. I a m 
sure m y o w n s tudents g o to b e d at n i g h t t h a n k i n g Ross for w h a t he taught m e 
a b o u t w r i t i n g . 

R o s s T r a u b has been m y teacher, m e n t o r , col league, a n d f r i e n d . I w i l l 
a l w a y s r e m e m b e r h i s c o m m i t m e n t to scho larsh ip , h i s efforts to m a k e h i m s e l f 
a n o u t s t a n d i n g teacher, h i s c o m m i t m e n t to the academic a n d p e r s o n a l g r o w t h 
of h i s s tudents , the respect he s h o w e d e v e r y o n e w i t h w h o m he came i n contact, 
the d i g n i t y he s h o w e d i n h a n d l i n g p e r s o n a l d i f f i cu l t ies , a n d h is h i g h e thica l 
s t a n d a r d s . I feel for tunate to h a v e Ross as a m o d e l for m y o w n p r o f e s s i o n a l 
d e v e l o p m e n t a n d l i fe . 
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