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Introduction 

Measurement and Evaluation: 
Current and Future Research Directions 

for the New Millennium 
W e are w i t n e s s i n g i n C a n a d a t o d a y , as i n other countr ies , a m a r k e d increase i n 
the use of tests a n d assessment. Large-scale ach ievement test ing has become a n 
i m p o r t a n t m e t h o d for m o n i t o r i n g the q u a l i t y of e d u c a t i o n i n C a n a d a . C o n ­
c e r n e d about the q u a l i t y a n d effectiveness of their educa t iona l systems, the 
C o u n c i l of M i n i s t e r s of E d u c a t i o n i n C a n a d a c o n d u c t n a t i o n a l assessments i n 
l a n g u a g e arts, mathemat i cs , a n d science. F u r t h e r , n i n e of the 10 p r o v i n c e s have 
assessment p r o g r a m s at v a r i o u s grade levels . A s w e l l , C a n a d a a n d f ive of the 
p r o v i n c e s p a r t i c i p a t e d i n the 1993/94 T h i r d Internat ional M a t h e m a t i c s a n d 
Science S t u d y ; data for C a n a d a a n d f ive p r o v i n c e s were col lected d u r i n g 1999 
as par t of the F o u r t h Internat ional M a t h e m a t i c s a n d Science S t u d y . Despi te the 
a p p a r e n t i m p o r t a n c e of these large-scale assessments, w e s t i l l d o not h a v e a f u l l 
u n d e r s t a n d i n g of the p u r p o s e s a n d uses of these assessments a n d the contex­
t u a l factors that n e e d to be taken in to account to better u n d e r s t a n d the per for ­
mance of the s tudents a n d the schools they at tend. 

A t the c l a s s r o o m l e v e l , the d a y - t o - d a y assessments of s tudent l e a r n i n g are 
u n q u e s t i o n a b l y one of the teacher's m o s t d e m a n d i n g , c o m p l e x , a n d i m p o r t a n t 
tasks. E v e r y m o d e l of the t e a c h i n g - l e a r n i n g process requires that teachers base 
their d e c i s i o n s — i n s t r u c t i o n a l , g r a d i n g , a n d r e p o r t i n g — o n some k n o w l e d g e of 
s tudent progress t o w a r d d e s i r e d l e a r n i n g outcomes . Yet , g i v e n the prevalence 
of c l a s s r o o m assessment, o u r u n d e r s t a n d i n g of in-class assessment practices 
s t i l l needs to be m o r e f u l l y d e v e l o p e d . 

E i g h t articles are i n c l u d e d i n this specia l issue of the Alberta Journal of 
Educational Research. Together they address a s a m p l e of the issues that n e e d to 
be a d d r e s s e d i n the next m i l l e n n i u m to ensure that the scores a n d i n f o r m a t i o n 
g a i n e d f r o m large-scale assessments a n d f r o m in-class teacher assessments can 
be r e l i a b l y a n d v a l i d l y in terpreted (Principles for Fair Student Assessment Prac­
tices for Education in Canada, 1993). T h e y w e r e selected f r o m a series of papers 
presented at the conference M e a s u r e m e n t a n d E v a l u a t i o n : C u r r e n t a n d F u t u r e 
Research D i r e c t i o n s for the N e w M i l l e n n i u m h e l d i n October 1998 i n Banff , 
A l b e r t a . 

T h e f irst four articles i n this special issue are d e v o t e d to large-scale assess­
ments . I n the f irst art ic le , B o b W i l s o n raises quest ions about the v a l i d i t y of 
large-scale assessments, p o i n t i n g out that the issues to be addressed are not 

Todd Rogers is a professor in the Department of Educational Psychology and Director of the 
Centre for Research in Applied Measurement and Evaluation. He specializes in measurement 
and evaluation. 

329 



W.T. Rogers 

s i m p l e . H e c o n c l u d e s h i s article w i t h a set of t h o u g h t - p r o v o k i n g quest ions that 
n e e d to be a d d r e s s e d if large-scale assessment p r o g r a m s are to meet their 
v a r i e d goals . 

T h e next three articles address v a l i d i t y issues l i k e those i d e n t i f i e d b y Bob . 
O v e r t ime w e h a v e seen the i n t r o d u c t i o n of n e w , of ten c o m p l e x techniques for 
c o n d u c t i n g d i f ferent aspects of a large-scale assessment. Large-scale test ing 
agencies o f ten feel c o m p e l l e d to a d o p t these n e w procedures . J o h n A n d e r s o n 
suggests that a n y change s h o u l d be " c a r e f u l l y eva luated to ensure that there is 
a h i g h p r o b a b i l i t y of i m p r o v e m e n t t h r o u g h c h a n g e . " W h i l e a c k n o w l e d g i n g the 
advantages of i t e m response m o d e l s (the n e w ) for i t e m b a n k i n g , for e x a m p l e , 
he demonstra tes that w h e n p r o d u c i n g estimates of s tudent scores, the d i f ­
ference i n the v a l i d i t y of in terpreta t ion be tween estimates d e t e r m i n e d u s i n g 
r i g h t - w r o n g s c o r i n g (the o ld) a n d est imated d e t e r m i n e d u s i n g i tem-response 
s c o r i n g w e r e i n c o n s e q u e n t i a l . 

M a r k G i e r l , T o d d Rogers , a n d D o n K l i n g e r address issues of v a l i d i t y that 
arise w h e n one test is t ranslated in to another language . A n i m p o r t a n t issue i n a 
b i l i n g u a l c o u n t r y l i k e C a n a d a , u n w a n t e d systematic dif ferences that are at­
t r ibutab le to t r a n s l a t i o n errors w i l l serve to dis tor t the inferences m a d e f r o m a 
score o b t a i n e d f r o m the translated test. G i e r l et a l . u s e d b o t h statist ical a n d 
j u d g m e n t a l m e t h o d s to i d e n t i f y the extent of d i f ferent ia l i t em f u n c t i o n i n g (DIF) 
b e t w e e n E n g l i s h - s p e a k i n g s tudents w h o w r i t e large-scale ach ievement tests 
w r i t t e n i n E n g l i s h a n d E n g l i s h - s p e a k i n g F r e n c h I m m e r s i o n students w h o w r i t e 
the same a c h i e v e m e n t test translated into F r e n c h . T h e y c o n c l u d e their article 
b y c a l l i n g for m o r e research o n m e t h o d s for i d e n t i f y i n g D I F a n d o n the need for 
researchers to focus o n the actual cogni t ive processes u s e d b y the students as 
the s tudents r e s p o n d to i tems. 

In the f o u r t h art icle i n this set, P h i l i p N a g y a n d R a n d y P e n f i e l d explore 
w a y s of u s i n g large-scale assessment results at the i n d i v i d u a l c lassroom leve l . 
B y m e a n s of a w o r k i n progress they i n t r o d u c e a n d e x a m i n e some alternative, 
n o n c o n v e n t i o n a l , a n d s imple - to -use m e t h o d s for a n a l y z i n g p r o f i l e data to g a i n 
c l a s s r o o m a n d s t u d e n t d iagnos t i c i n f o r m a t i o n . 

T h e next three articles i l lustrate h o w cogni t ive p s y c h o l o g y a n d p s y c h o ­
m e t r i c m e a s u r e m e n t can be integrated to enhance the assessment of l e a r n i n g . 
C a r l F r e d e r i k s e n a n d Janet D o n i n p r o v i d e a d y n a m i c c o g n i t i v e m o d e l to assess, 
a u t h e n t i c a l l y , s tudent p r o b l e m - s o l v i n g i n a c o m p u t e r - b a s e d coached l e a r n i n g 
e n v i r o n m e n t . T h e y c o n c l u d e their article w i t h a n u m b e r of suggest ions for 
future research o n the a p p l i c a t i o n a n d extension of their m o d e l to incorporate , 
for e x a m p l e , d iagnos t i c i n f o r m a t i o n , assessment of change, a n d use of the 
m o d e l i n c o l l a b o r a t i v e (as o p p o s e d to i n d i v i d u a l ) l e a r n i n g s i tuat ions . 

Jackie L e i g h t o n , T o d d Rogers , a n d T o m M a g u i r e e x a m i n e w a y s of m o d i f y ­
i n g p e r f o r m a n c e assessments i n s u c h a w a y that they can be object ively scored 
w h i l e at the same t i m e c a l l i n g for the task a n d process authent ic i ty (Royer, 
C i s e r o , & C a r l o , 1993) inherent i n the i t e m i n its o r i g i n a l f o r m . The conjecture 
they tested w a s that w h e n students score other s tudents ' w o r k , they engage 
s i m i l a r c o g n i t i v e processes. 

J o h n K i r b y p r o v i d e s a t h i r d w a y researchers are u s i n g cogni t ive p s y c h o l o g y 
a n d m e a s u r e m e n t to increase the v a l i d i t y of the inferences d r a w n about s t u ­
dent p e r f o r m a n c e . H e presents a theory of cogni t ive process ing i n v o l v e d i n 
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l e a r n i n g to read a n d demonstrates the degree to w h i c h measures d e r i v e d f r o m 
this theory are able to p r e d i c t success i n r e a d i n g . 

In the e i g h t h art icle , X i n M a i l lustrates the use of the recently d e v e l o p e d 
h i e r a r c h i c a l l inear m o d e l ( H L M ) analys is ( B y r k & R a u d e n b u s h , 1992). In this 
p a r t i c u l a r a p p l i c a t i o n , X i n . u s e d data f r o m the L o n g i t u d i n a l S t u d y of A m e r i c a n 
Y o u t h a n d a three- leve l m o d e l to e x a m i n e differences i n h o w males a n d 
females a c q u i r e d m a t h e m a t i c a l s k i l l s d u r i n g the secondary grades a n d to 
d e t e r m i n e the r e l a t i o n s h i p be tween their rates of g r o w t h a n d s tudent- a n d 
s c h o o l - l e v e l characterist ics . 

Final Words 
T h e f irst s e v e n articles i n this spec ia l issue r e v o l v e a r o u n d t w o central issues: 
i n c r e a s i n g the v a l i d i t y a n d u t i l i t y of large-scale test ing a n d the c o m b i n e d use of 
c o g n i t i v e p s y c h o l o g y a n d m e a s u r e m e n t pract ice to enhance the v a l i d i t y of 
inferences w e d r a w f r o m o u r assessment ins t ruments . C l e a r l y m o r e research 
i n t o b o t h issues is ca l l ed for. F u r t h e r , h e e d i n g the a d v i c e of W i l s o n a n d the ca l l 
b y G i e r l , Rogers , a n d K l i n g e r , w h a t is a lso needed is a c loser a n d f i r m e r 
c o n n e c t i o n b e t w e e n large-scale test ing a n d c o g n i t i v e p s y c h o l o g y . T h e e i g h t h 
article i l lustrates the use of H L M , a statist ical p r o c e d u r e that can be, a n d has 
been, u s e d to assess the v a r i o u s contextual factors that need to be taken i n t o 
account to better u n d e r s t a n d the p e r f o r m a n c e of the students a n d the schools 
they at tend ( W i l l m s , 1992). 

P e r u s a l of the titles of the papers presented at the conference reflects the 
n e e d to e x a m i n e further , for e x a m p l e , the r e l i a b i l i t y a n d v a l i d i t y of scores 
d e r i v e d f r o m p e r f o r m a n c e assessments u s i n g s t ruc tura l e q u a t i o n m o d e l i n g 
a n d g e n e r a l i z a b i l i t y theory , c lar i f i ca t ion of the nature of w h a t is ac tual ly b e i n g 
assessed t h r o u g h the use of p r o t o c o l analyses (Er icsson & S i m o n , 1993), 
c l a r i f i c a t i o n of the i d e n t i f i c a t i o n a n d nature of d i f ferent ia l i tem per formance , 
the p o l i c y i m p l i c a t i o n s of large-scale assessment p r o g r a m s , a n d the need to 
i m p r o v e the assessment of att i tudes a n d interests. 

W e m u s t be care fu l , t h o u g h , not to ignore the need for research in to in-class , 
t eacher -deve loped assessment practices. H o w teachers c o n d u c t assessments 
a n d h o w they uni te the results of these assessments w i t h their i n s t r u c t i o n a l 
d e c i s i o n - m a k i n g a n d g r a d i n g of their s tudents n e e d to be e x p l o r e d . Teachers, 
e spec ia l ly i n the ear ly grades , t end to place greater rel iance o n , a n d have m o r e 
conf idence i n , their o w n j u d g m e n t s of s tudent per formance , but l i t t le is k n o w n 
about these k i n d s of act ivi t ies . 

A final item. T h e conference M e a s u r e m e n t a n d E v a l u a t i o n : C u r r e n t a n d 
F u t u r e Research D i r e c t i o n s for the N e w M i l l e n n i u m w a s h e l d i n h o n o r of T o m 
M a g u i r e , w h o ret ired f r o m the U n i v e r s i t y of A l b e r t a i n June 1997. A v a l u e d 
co l league , f r i e n d , a n d , for m a n y , m e n t o r , T o m ' s contr ibut ions to the d e v e l o p ­
m e n t of m e a s u r e m e n t a n d the p e o p l e w o r k i n g i n the f i e l d of m e a s u r e m e n t i n 
C a n a d a a n d i n t e r n a t i o n a l l y w e r e t e l l i n g a n d v a l u e d . A true scholar , he has a n d 
w i l l a l w a y s h a v e the respect of a l l of us . T o m , thank you! 
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