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This article details the challenges encountered by an elementary schoolteacher as he tried to 
introduce new assessment practices in his classroom. The case study seeks to identify and 
describe the factors that influenced this teacher's introduction of portfolios and student 
conferences in the context of the complexity of student assessment practices. The empirical 
work for the case study, which was set in the context of a collaborative research program, was 
conducted over a 12-month period with a grade 7-8 generalist teacher, George, in a small 
urban school. Several modes of data collection were used in the study: classroom observa
tions, informal discussions, and scheduled interviews. Analysis identified four dominant 
influences on George's implementation of the new assessment program: (a) his beliefs about 
the nature of teaching and learning; (b) his understandings about these newer forms of 
assessment and their influence on his other classroom practices; (c) his involvement in the 
overall collaborative research program; and (d) the contextual influences of the school 
environment. The study concludes that, without altering his beliefs about teaching and 
learning and his teacher-centered instructional practices, George would find it particularly 
difficult to implement a student-centered assessment program in his classroom. 

Cet article explique en détail les défis auxquels a fait face un enseignant en élémentaire alors 
qu'il a essayé d'introduire de nouvelles stratégies d'évaluation dans sa salle de classe. Cette 
étude de cas tente d'identifier et de décrire les facteurs qui ont influencé cet enseignant 
pendant son introduction de dossiers personnels et de conférences par les élèves dans le 
contexte complexe qu 'est celui de l'évaluation des élèves. Le travail empirique pour l'étude de 
cas, accompli au sein d'un programme de recherche collaboratif, s'est déroulé sur une période 
de douze mois avec un enseignant généraliste en septième et huitième année (George) qui 
œuvrait dans une petite école en milieu urbain. On a eu recours à plusieurs méthodes de 
cueillette de données: les observations en salle de classe, les discussions informelles et les 
interviews organisés. Une analyse a permis défaire ressortir quatre facteurs dont l'influence 
a été déterminante dans la mise sur pied par George du nouveau programme d'évaluation: (a) 
ses croyances quant à la nature de son enseignement et de l'apprentissage; (b) ses connais
sances au sujet des nouvelles formes d'évaluation et l'influence de celles-ci sur ses techniques 
générales d'enseignement en salle de classe; (c) son implication globale dans le programme de 
recherche collaboratif; et (d) les influences contextuelles du milieu scolaire. Les chercheurs 
arrivent à la conclusion que George éprouverait beaucoup de difficulté à mettre sur pied un 
programme d'évaluation centré sur l'élève dans sa salle de classe sans modifier ses croyances 
quant à l'enseignement et à l'apprentissage ainsi que ses techniques pédagogiques centrées 
sur l'enseignant. 
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Introduction 
This is a case study of a teacher attempting to implement a new student 
assessment program in his classroom. The case study pays particular attention 
to the beliefs and practices of the teacher and to how these and other contextual 
features influence the integration of newer forms of assessment into practice. It 
was a collaborative study, which enabled the teacher (referred to by the fiction
al name George) to select the assessment foci to be studied. George wished to 
introduce goal-setting, assessment portfolios, and student-led conferencing 
into his classroom. Consequently, this research was directed at detailing the 
influences on George's integration of these forms of student assessment into his 
professional practice. 

This case study is part of a four-year research project that began in Septem
ber 1996 and is being conducted at Queen's University and at the University of 
Victoria. The purpose of this larger project is to collaborate with school-based 
educators in order to determine optimal assessment practices that enhance 
teachers' abilities to assess student growth and achievement appropriately. The 
Queen's University research team for the larger project is the group that was 
involved in discussions and data collection for the research reported in this 
article. 

As described in the background below, the study responds to the need for 
information on assessment practices and on change. A brief description of the 
qualitative methods used precedes the section that presents the findings with 
illustrations from the data. The fourth and final section discusses the implica
tions of the case study for research on assessment and for teachers' professional 
development. 

Background to the Case Study 
The study provides initial information about the complexities involved when 
teachers introduce new assessment practices into their classrooms. Both the 
ways by which teachers assess students in the classroom and the reporting of 
assessment information have changed considerably in recent years (Bachor, 
Anderson, Walsh, & Muir, 1994). For example, there has been exponential 
growth in the use of portfolios and performance assessments (Bateson, 1994). 
Changes like these suggest the need to develop new evaluation techniques 
because recent research in the area of measurement and evaluation has been 
directed more toward large-scale assessments and standardized testing rather 
than toward day-to-day classroom assessment. Anderson (1989) noted with 
concern the increasing disparity between the work of researchers and the 
practice of evaluation, and Wilson (1992) clearly directed attention to where the 
research might begin: "teachers evaluate the work of their students regularly, 
yet how they do it is relatively unexamined" (p. 13). 

There is a growing understanding that introducing and supporting changes 
in school assessment practices is complex because of the inherent connections 
of assessment with planning and instruction (Calderhead, 1996; Shulha, 1996; 
Wilson, 1998). Bateson (1994) suggested that the use of portfolios has increased 
as teachers seek to be as fair as possible by linking assessment more closely to 
cognition, curriculum, and instruction. This link implies that teachers' use of 
new methods of student assessment will also influence their other classroom 
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pract ices . The nature a n d extent of this in f luence needs to be s t u d i e d as par t of 
the i m p l e m e n t a t i o n of n e w assessment practices . 

T h e bel iefs teachers h o l d in f luence their b e h a v i o r i n the c lassroom ( C a l d e r -
h e a d , 1996; N e s p o r , 1987), so one cannot p r o c e e d far i n s t u d y i n g i m p l e m e n t a 
t i o n i n c lass rooms w i t h o u t a t t e n d i n g to the beliefs a n d k n o w l e d g e h e l d b y the 
teachers i n v o l v e d . So a n e x a m i n a t i o n of assessment practices i n a c l a s s r o o m 
m u s t be in tegra ted w i t h a n e x a m i n a t i o n of the beliefs teachers h o l d about those 
assessment pract ices a n d about the nature of teaching a n d l e a r n i n g i n general . 
T h e s igni f i cance of this in tegra t ion is i l lus t ra ted i n Briscoe 's (1993) s t u d y , 
w h i c h s h o w e d that b o t h c o g n i t i v e a n d contextual factors i n f l u e n c e d a teacher's 
t h o u g h t s a n d act ions r e g a r d i n g assessment. The par t i c ipant i n Briscoe 's re
search d i d not perce ive that he h a d been successful i n c h a n g i n g h is practice 
w h e n he t r i ed to shi f t the focus of h i s teaching a w a y f r o m teacher-centered 
pract ices to pract ices that w e r e s tudent-centered w i t h a p r o b l e m - s o l v i n g e m 
phas i s . Barr iers to change i n this case w e r e p a r t l y d u e to confl icts b e t w e e n the 
teacher's bel iefs a b o u t teaching a n d l e a r n i n g a n d h is c l a s s r o o m practices. V e r 
b a l d a t a p e r t a i n i n g to this teacher's bel iefs a n d observat iona l data related to 
assessment pract ice w e r e integrated i n the current s t u d y to create f u l l u n d e r 
s t a n d i n g s about the rea l i ty of the assessment practices of the teacher a n d the 
factors a f fec t ing change i n those processes ( P h i l i p p , Flores , S o w d e r , & Schap-
pel le , 1994; Stake, 1998). 

C o l l a b o r a t i o n is a c r i t i ca l e lement i n this research. C o l l a b o r a t i o n m a y be 
u n d e r s t o o d as a process of jo int m e a n i n g - m a k i n g that occurs b e t w e e n teachers 
a n d researchers as b o t h part ies become e n g a g e d as jo int theorists o r researchers 
i n the c o n s t r u c t i o n of c o m m o n m e a n i n g (Lee & S h u l h a , 1999). T o this e n d , 
co l laborators engage i n i terat ive dia lect ic i n o r d e r to construct c o m m o n u n d e r 
s t a n d i n g s a n d m a k e i m p l i c i t m e a n i n g s expl i c i t (E l l io t & W o l o s h y n , 1997). 
F u r t h e r , c o l l a b o r a t i o n has been f o u n d to b o t h create a n d s u p p o r t change i n 
c l a s s r o o m pract ices . F o r e x a m p l e , D a w s o n a n d D ' A m i c o (1985) advoca ted 
c o l l a b o r a t i o n as a n i m p e t u s for change w h e n they stated that the generat ion 
a n d d i s s e m i n a t i o n of n e w k n o w l e d g e w a s enhanced w i t h the creat ion of re
searcher-pract i t ioner l inkages . S h u l h a a n d W i l s o n (1995) a r g u e d that, " i f real 
progress is to be m a d e i n u n d e r s t a n d i n g assessment practices, teachers n e e d to 
b e c o m e co l laborators i n d e v e l o p i n g that u n d e r s t a n d i n g " (p. 115). A s M c l n t y r e 
(1992) has sugges ted , c o l l a b o r a t i o n becomes a necessary too l for u n d e r s t a n d i n g 
assessment pract ices because it c a n serve to b r i d g e the w o r l d s of the researcher 
a n d the teacher. T h i s s t u d y p r o v i d e s ev idence of the i m p o r t a n c e of co l labora 
t i o n i n i n t r o d u c i n g c l a s s r o o m change. 

Methods of the Case Study 
The Participant: George 
G e o r g e , a 41 -year -o ld C a u c a s i a n m a n , w a s teaching i n a s m a l l u r b a n s c h o o l at 
the t i m e of the case s t u d y . H e h a d been teaching for 18 years, but w a s o n l y i n 
his s e c o n d year of teaching at the in termedia te l e v e l . G e o r g e h a d 27 students i n 
his s p l i t - g r a d e 7-8 class, m o s t of w h o m w e r e f r o m m i d d l e - c l a s s w h i t e fami l ies . 
The f irst a u t h o r k n e w G e o r g e t h r o u g h h is i n v o l v e m e n t i n the larger four -year 
assessment project for w h i c h his p r i n c i p a l h a d selected h i m . G e o r g e w a s i n 
v i t e d to be the subject of this case s t u d y because he h a d expressed a k e e n 
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interest i n l e a r n i n g about assessment issues. H i s p a r t i c i p a t i o n i n this s t u d y w a s 
n o n c o e r c i v e a n d self-selective. 

T e a c h i n g w a s not the o n l y r e s p o n s i b i l i t y for G e o r g e d u r i n g the s t u d y . I n 
a d d i t i o n to b e i n g a n act ive p a r t i c i p a n t i n the four -year assessment project a n d 
b e i n g i n v o l v e d i n this case s t u d y , he also acted as s tudent s u p p o r t teacher a n d 
c u r r i c u l u m resource teacher for h i s school . A s the representat ive of one of the 
teacher federat ions , he exper ienced a d d i t i o n a l d e m a n d s o n h is t ime d u r i n g a 
teachers ' job a c t i o n that lasted for t w o weeks d u r i n g data co l lec t ion for this 
s t u d y . 

Data Collection and Analysis 
A p i l o t s t u d y w a s in i t i a ted d u r i n g the 1996-1997 s c h o o l year to es tabl ish a 
p r o d u c t i v e r e l a t i o n s h i p w i t h G e o r g e a n d to e x a m i n e potent ia l issues of 
r e l i a b i l i t y a n d v a l i d i t y i n the i n q u i r y . (Themes f r o m the p i l o t s t u d y w e r e 
e x p l o r e d f u r t h e r a n d e x t e n d e d d u r i n g data co l lec t ion for the case s t u d y itself.) 
T h e data of the f u l l case s t u d y w e r e col lected u s i n g a v a r i e t y of m e t h o d s d u r i n g 
the f irst t e r m of the 1997-1998 s c h o o l year . These data i n c l u d e 19 c l a s s r o o m 
observat ions , s e v e n af ter-school meet ings w i t h the teacher, f ive s c h e d u l e d 
i n t e r v i e w s , 10 jo in t meet ings w i t h the research t e a m 1 a n d G e o r g e , a n d f ive jo int 
meet ings w i t h the research team alone. In a d d i t i o n to this substant ia l b o d y of 
data , artifacts w e r e col lec ted as they w e r e p r o d u c e d i n the c l a s s r o o m b y either 
G e o r g e or h i s s tudents . A f i e l d w o r k j o u r n a l w a s m a i n t a i n e d to i d e n t i f y issues, 
concerns , a n d ins ights that arose d u r i n g the p e r i o d of data co l lec t ion . O n 
average, the f irst a u t h o r met w i t h G e o r g e i n some capac i ty t w i c e a w e e k . W h e n 
c l a s s r o o m observa t ions w e r e m a d e , the t ime a n d d a y of the observat ions were 
v a r i e d to g i v e a b r o a d e r u n d e r s t a n d i n g of the c l a s s r o o m context. D e t a i l e d 
notes w e r e t a k e n d u r i n g the c l a s s r o o m observat ions , a n d meet ings a n d inter
v i e w s w e r e a u d i o t a p e d a n d transcr ibed v e r b a t i m . 

T h e theoret ica l f r a m e w o r k used for data co l l ec t ion a n d analys is w a s jus
t i f i ed b y the n e e d for the research to access h u m a n u n d e r s t a n d i n g . T h e re
search w a s , c o n s e q u e n t l y , based o n a n in terpre t iv is t p o s i t i o n that tries to 
u n d e r s t a n d p e o p l e ' s percept ions of events, emot ions , p r o g r a m s , organiza t ions , 
a n d cu l tures (Patton, 1990). 

T h e data w e r e a n a l y z e d u s i n g a n i n d u c t i v e m e t h o d that began " w i t h 
spec i f i c observat ions a n d b u i l t t o w a r d s general p a t t e r n s " (Patton, 1990, p . 44). 
S p e c i f i c a l l y , the data w e r e f irst c o d e d , a n d t h e n categories w e r e i d e n t i f i e d 
u s i n g a constant c o m p a r i s o n m e t h o d . Pat tern analys is w a s c o n d u c t e d to " d i s 
c o v e r a n d test those l inkages that [made] the largest poss ib le n u m b e r of c o n 
nec t ions to i tems of data i n the c o r p u s " ( E r i c k s o n , 1986, p . 148). D u r i n g this 
process the e m e r g i n g categories w e r e tested against data col lected i n each 
m o d e to ensure v a l i d i t y a n d re l i ab i l i ty . In the context of the co l laborat ive 
r e l a t i o n s h i p , G e o r g e w a s in tegra l ly i n v o l v e d i n every phase of data co l lec t ion 
a n d a n a l y s i s . A l l in terpretat ions a n d e m e r g i n g themes w e r e also d i scussed a n d 
c o n f i r m e d b y the research team i n consul ta t ion w i t h G e o r g e . T h e m e s were 
cons tant ly c h e c k e d against a l l the data to ensure that there w a s n o contradic 
t o r y e v i d e n c e . G e o r g e w a s i n v i t e d to read the f i n a l analys is a n d to i d e n t i f y 
those parts w i t h w h i c h he d i s a g r e e d . H e d i d not disagree w i t h a n y of it. 
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Findings: The Influences on George 
In a n i n t e r v i e w at the b e g i n n i n g of the case s t u d y , G e o r g e stated that he w i s h e d 
to i m p l e m e n t s tudent p o r t f o l i o s a n d s tudent - l ed conferenc ing in to h i s class
r o o m pract ice . H e b e g a n b y get t ing the students to set p e r s o n a l goals for 
themselves . H e w a n t e d to s tructure his c l a s s r o o m activit ies so that s tudents 
w o u l d col lect ev idence t h r o u g h o u t the t e r m to s h o w that they h a d been w o r k 
i n g o n a n d a c c o m p l i s h i n g their i n d i v i d u a l goals . T h e ev idence w o u l d be c o l 
lected i n the p o r t f o l i o s a n d t h e n shared w i t h parents d u r i n g a s tudent - led 
conference at the e n d of the f irst r e p o r t i n g p e r i o d . A l t h o u g h this objective w a s 
clear, G e o r g e w a s u n a b l e to achieve i t as it w a s e n v i s a g e d ; instead, a di f ferent 
v e r s i o n r e s u l t e d . The data d e m o n s t r a t e d this di f ferent v e r s i o n a n d a l l o w e d the 
researchers to i d e n t i f y f o u r themes that capture major inf luences o n George ' s 
efforts to i m p l e m e n t the n e w assessment p r o g r a m i n his c l a s s r o o m . The four 
themes are G e o r g e ' s bel iefs about t each ing a n d l e a r n i n g , h i s u n d e r s t a n d i n g of 
these n e w assessment m e t h o d s , contex tua l inf luences o n George , a n d the n a 
ture of the c o l l a b o r a t i o n i n this research. These themes are presented b e l o w 
w i t h e x a m p l e s f r o m the data . 

Beliefs about Teaching and Learning 
T h e data w e r e a n a l y z e d i n o r d e r to u n d e r s t a n d George ' s beliefs about teaching, 
l e a r n i n g , a n d p l a n n i n g . H o w he s a w h is role as a teacher a n d h is a p p r o a c h to 
t e a c h i n g w e r e a lso c o n s i d e r e d . A d o m i n a n t feature of the data w a s his e m 
p h a s i s o n the i m p o r t a n c e of factual k n o w l e d g e i n his i n s t r u c t i o n a l practices. 
S p e c i f i c a l l y , G e o r g e in terpre ted the c u r r i c u l u m as i n f o r m a t i o n - o r i e n t e d , a n d 
he assessed s tudents based o n the n u m b e r of facts they s u p p l i e d rather t h a n o n 
the q u a l i t y of t h o u g h t they p u t in to their ass ignments . F o r e x a m p l e , w h e n 
d e s c r i b i n g the f irst b o o k report ass ignment g i v e n to s tudents , G e o r g e s a i d , 
" T h e n u m b e r of m a r k s that a q u e s t i o n is w o r t h indicates the n u m b e r of facts 
r e q u i r e d for f u l l m a r k s " (04OBSe02). 2 W h e n d i s c u s s i n g this issue later, G e o r g e 
c o m m e n t e d that s tudents w o u l d receive h i g h e r grades if they c o u l d "back u p 
their a n s w e r . . . w i t h e n o u g h i n f o r m a t i o n f r o m the story to . . . c o n v i n c e m e that 
they k n o w m o r e about i t " (22GSJ9). F u r t h e r , i n his role as teacher G e o r g e 
c o n s i d e r e d h i m s e l f the a u t h o r i t y f i g u r e i n the c l a s s r o o m . W h e n students d i s 
o b e y e d h i s w i s h e s , G e o r g e ass igned consequences to s h o w that it w a s he w h o 
w a s i n charge. F o r e x a m p l e , he ass igned a n extra w r i t i n g task to a s tudent w h o 
h a d not c o m p l e t e d a n ass ignment a p p r o p r i a t e l y , t e l l i n g the student , " T h i s is 
g o i n g to be y o u r n a t u r a l consequence because this is s o m e t h i n g y o u d o n ' t l i k e 
d o i n g " (46GSJ6). H e e x p l a i n e d this i n a n i n t e r v i e w , "That ' s one of m y p r e r o g a 
t ives I f i g u r e " (40GSJ6). O b s e r v a t i o n data consis tent ly s u p p o r t e d G e o r g e ' s 
assert ions to i l lustrate that he a d o p t e d a teacher-centered a p p r o a c h to ins t ruc 
t i o n a n d taught p r e d o m i n a n t l y w i t h presentat ions to the w h o l e class a n d w i t h 
l a r g e - g r o u p d i s c u s s i o n s that e m p h a s i z e d l e a r n i n g as the a c q u i s i t i o n of factual 
i n f o r m a t i o n . 

Because G e o r g e ' s bel iefs about teaching a n d l e a r n i n g w e r e related to his 
u n d e r s t a n d i n g of teaching as i n v o l v i n g p r i m a r i l y t r a n s m i s s i o n of i n f o r m a t i o n , 
it w a s p a r t i c u l a r l y d i f f i c u l t for h i m to conce ive of a s tudent-centered assess
m e n t pract ice . Indeed , e v e n the s tudents ' tasks of c o m p l e t i n g their goa l f o r m s 
a n d p r o d u c i n g covers for their p o r t f o l i o w o r k took place i n a teacher-centered, 
l a r g e - g r o u p set t ing. O b v i o u s l y , for the students to w o r k at a c h i e v i n g their 
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i n d i v i d u a l goals , a m o r e s tudent-centered a tmosphere w a s r e q u i r e d ( D a r l i n g -
H a m m o n d , 1993; H e b e r t & S c h u l t z , 1996). Impor tant w a s ev idence that G e o r g e 
d i d not be l ieve that he w a s f u l f i l l i n g his o b l i g a d o n s as a teacher b y g i v i n g the 
s tudents t i m e to engage i n these s tudent-centered act ivi t ies . George ' s beliefs 
i n f l u e n c e d h o w he v i e w e d the c o n t r i b u t i o n of assessment. Because he be l i eved 
teach ing a n d l e a r n i n g to be i n f o r m a t i o n - d r i v e n , he d i d not v i e w assessment as 
h a v i n g a n effect o n h o w i n s t r u c t i o n m i g h t occur . W h e n a m e m b e r of the 
research team a s k e d G e o r g e h o w his i n s t r u c t i o n w o u l d be a d a p t e d to facilitate 
the r e a l i z a t i o n of s tudents ' goals , he r e s p o n d e d that it w a s unc lear to h i m h o w 
he w o u l d s t ructure class t i m e for the students to w o r k o n their goal act ivit ies . 
H e stated that he h a d " n o t c o n s i d e r e d this y e t " (07JNSe09). George ' s beliefs 
a b o u t t e a c h i n g a n d l e a r n i n g r e m a i n e d una l te red t h r o u g h o u t the course of this 
research. 

Understanding the New Assessment Methods 
G e o r g e ' s u n d e r s t a n d i n g s of the assessment m e t h o d s that he w i s h e d to use 
affected h o w he a t t e m p t e d to i m p l e m e n t his assessment p l a n . H e w a s uncer 
t a i n a b o u t h o w to p u t these n e w m e t h o d s of s tudent assessment in to pract ice , 
a n d he d i d not u n d e r s t a n d h o w they related to his p l a n n i n g a n d i n s t r u c t i o n i n 
the c l a s s r o o m . H e v i e w e d each part of h is c u s t o m a r y assessment p r o g r a m as a 
separate ent i ty , so he s a w the n e w approaches as a d d i t i o n a l c o m p o n e n t s that 
he n e e d e d to i m p l e m e n t i n h is c l a s s r o o m . T h u s he t r ied to a d d n e w assessment 
m e t h o d s w h i l e m a i n t a i n i n g a l l h is other c l a s s r o o m practices . F o r e x a m p l e , he 
d i d not u n d e r s t a n d that the w r i t i n g of report cards c o u l d be i n f o r m e d b y h is 
c o n f e r e n c i n g w i t h s tudents , o r that the students c o u l d p l a y a part i n d e t e r m i n 
i n g w h a t w a s r e p o r t e d i n w r i t i n g . There w a s cons iderable d i s c u s s i o n b e t w e e n 
G e o r g e a n d the research team about the re la t ionships a m o n g the c o m p o n e n t s 
of his n e w assessment p r o g r a m , a n d he a p p e a r e d to try to u n d e r s t a n d h o w the 
di f ferent f o r m s of s tudent assessment related to each other. B u t h i s v i e w of 
their separateness p r e v a i l e d : " I n m y o w n m i n d I k i n d of see a l l these th ings as 
sort of b e i n g . . . sort of i n d i v i d u a l , d is t inct th ings instead of f i t t ing together" 
(83GSJ9). 

G e o r g e ' s u n c h a n g i n g beliefs a n d h is teacher-centered style of i n s t r u c t i o n 
conf l i c ted d i r e c t l y w i t h h i s u n d e r s t a n d i n g s of the n e w student-centered m e t h 
ods of assessment that he w a s t r y i n g to i m p l e m e n t i n his c l a s s r o o m . T h i s 
c o n t r a d i c t i o n b e t w e e n h is beliefs a n d practices resul ted i n G e o r g e t r y i n g to 
i m p l e m e n t h i s r e g u l a r c l a s s r o o m practices i n a d d i t i o n to n e w assessment-re
la ted pract ices . D u e to the s t ra in of this extra w o r k l o a d , G e o r g e a b a n d o n e d 
these a d d i t i o n a l pract ices w h e n he t h o u g h t that he c o u l d not cover the grade-
l e v e l c u r r i c u l u m a n d p e r f o r m h is r e g u l a r c l a s s r o o m practices w h i l e s i m u l 
t a n e o u s l y i m p l e m e n t i n g the n e w assessment practices . 

T h r o u g h o u t the research, G e o r g e repeatedly stated that he w i s h e d to i m p l e 
m e n t the n e w m e t h o d s of s tudent assessment because he w a n t e d the s tudents 
to take o w n e r s h i p for their l e a r n i n g . H o w e v e r , he h a d a d i c h o t o m o u s u n d e r 
s t a n d i n g of c o n t r o l a n d o w n e r s h i p . H e w a n t e d the s tudents to w o r k o n set t ing 
a n d a c h i e v i n g goals so that they c o u l d h a v e m o r e o w n e r s h i p i n their l e a r n i n g , 
yet the w a y he s t r u c t u r e d the activit ies caused some of the students to place the 
o n u s o n G e o r g e to b r i n g about the at ta inment of their goals . F o r instance, 
s tudents p h r a s e d their i n d i v i d u a l goa l statements i n terms of h o w G e o r g e 
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c o u l d h e l p t h e m to achieve these goals . O n e s tudent w h o w a n t e d to i m p r o v e 
her p u b l i c s p e a k i n g abi l i t ies w r o t e that G e o r g e c o u l d h e l p her " b y m a k i n g me 
go u p to the f ront of the class to d o t h i n g s " (13GSI2). A n o t h e r s tudent w r o t e 
that the teacher c o u l d " v o l u n t e e r m e to d o d r a m a " (17GSI2). G e o r g e seemed 
not to u n d e r s t a n d that the s tudents w e r e p l a c i n g the o n u s o n h i m to ensure that 
their goals w e r e met ; instead he asserted that he w a n t e d to structure the 
a c t i v i t y i n this m a n n e r so that the students w o u l d d e t e r m i n e b o t h their o w n 
act ivi t ies a n d h is respons ib i l i t i es . "I w a n t e d a lot of it c o m i n g f r o m the k i d " 
(52GSJ9), "I w a n t e d the . . . k i d s to be respons ib le for m o s t o f " the w r i t i n g of 
their g o a l f o r m s (52GSJ9). F u r t h e r , because G e o r g e s a w h i m s e l f as the author i ty 
f i g u r e i n the c l a s s r o o m , he s a w it as a p p r o p r i a t e for the students to i d e n t i f y 
m e t h o d s of a t t a i n i n g their goals that p u t h i m i n charge. S i m i l a r l y , it w a s 
d i f f i c u l t for G e o r g e to a l l o w the s tudents to take c o n t r o l a n d r e s p o n s i b i l i t y for 
their l e a r n i n g e v e n t h o u g h the goals they i d e n t i f i e d w e r e specif ic to themselves 
as i n d i v i d u a l learners . 

G e o r g e of ten seemed not to k n o w w h a t steps he w o u l d take next i n i m 
p l e m e n t i n g h is assessment p l a n . A s a result , i t w a s e v e n m o r e d i f f i c u l t for h i m 
to a l l o w the s tudents to be i n c o n t r o l of their l e a r n i n g because he h a d not 
p r e d e t e r m i n e d cr i ter ia for assessing their w o r k . G e o r g e also b e l i e v e d that 
u n d e r " a n y s y s t e m " the s tudents w o u l d p r o d u c e a certain q u a l i t y of w o r k . 
A c c o r d i n g l y , the benefi t of c h a n g i n g h is i n s t r u c t i o n a l a n d p l a n n i n g practices to 
a l l o w s tudents to p u r s u e topics of interest to t h e m a n d to take r e s p o n s i b i l i t y for 
their l e a r n i n g w a s not apparent to G e o r g e at the c o n c l u s i o n of this research. 

Contextual Influences 
Schools are b u s y places, so it is not s u r p r i s i n g that the data c o n t a i n ev idence 
that the e n v i r o n m e n t itself interfered w i t h George ' s t i m e to reflect o n his 
pract ice a n d to p l a n h is n e w assessment p r o g r a m . The features of his profes
s i o n a l e n v i r o n m e n t seem c o m m o n p l a c e : constant i n t e r r u p t i o n s to h is ins t ruc
t i o n a n d p l a n n i n g ; the need to a c c o m m o d a t e a w i d e v a r i e t y of s tudent abi l i t ies ; 
p h e n o m e n a c o n c e r n i n g s tudent d i s c i p l i n e ; c o a c h i n g a n d s u p e r v i s o r y r e s p o n s i 
b i l i t i es ; issues re lated to teaching i n t e r m e d i a t e - l e v e l s tudents a n d a sp l i t -grade 
class; a n d the lack of teaching resources ava i lab le i n the school . A s n o t e d above, 
G e o r g e h a d respons ib i l i t i es b e y o n d h is c l a s s r o o m : h is role as s tudent s u p p o r t 
teacher a n d c u r r i c u l u m resource teacher for the school , h i s i n v o l v e m e n t as 
f e d e r a t i o n representat ive , a n d h is p a r t i c i p a t i o n i n the four -year assessment 
project a n d this research a l l m a d e c l a i m s o n h i s t ime. G e o r g e felt o v e r w h e l m e d 
b y the n u m b e r of p r o f e s s i o n a l ob l igat ions he w a s t r y i n g to balance s i m u l 
t a n e o u s l y (13OBOc01) . H e a r g u e d that he h a d ne i ther the t ime n o r the o p p o r 
t u n i t y to reflect o n his current pract ices or o n the i n t r o d u c t i o n of n e w practices 
( 1 8 I N O c l O ) . A c c o r d i n g l y , the context c o n t r i b u t e d to the d i f f i cu l t ies G e o r g e 
e x p e r i e n c e d i n i m p l e m e n t i n g the n e w assessment m e t h o d s . Inde e d , the context 
m a y h a v e m a d e it h a r d for G e o r g e to inspect a n d then alter h i s m o r e f u n 
d a m e n t a l bel iefs about t each ing a n d l e a r n i n g a n d about the central i ty of facts 
a n d i n f o r m a t i o n . 

Collaboration in the Research 
O n e focus for this s t u d y w a s the appropr ia teness of co l laborat ive research for 
fac i l i t a t ing changes i n assessment pract ice . T h u s the nature of the c o l l a b o r a t i o n 
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i n the case s t u d y w a s a n a l y z e d for its inf luences o n the i m p l e m e n t a t i o n of 
George ' s assessment p l a n . It is not s u r p r i s i n g that G e o r g e a d m i t t e d that h i s 
p a r t i c i p a t i o n i n the co l labora t ive research a d d e d to his profess iona l w o r k l o a d 
i n te rms of b o t h t i m e a n d effort . Ye t he b e l i e v e d that the co l laborat ive s t u d y 
gave h i m the o p p o r t u n i t y to reflect i n a g r o u p context o n some of the practices 
that he w a s t r y i n g i n h is c l a s s r o o m . 

A n ana lys i s of the roles of b o t h researchers a n d par t ic ipants is essential if 
one is to u n d e r s t a n d the i n f l u e n c e of a co l labora t ive effort o n research out 
comes. A s H u b e r m a n (1995) e n c o u r a g e d the d e v e l o p m e n t of a "de nse interper
s o n a l n e t w o r k for s h a r i n g a n d d i s c u s s i n g i n f o r m a t i o n " i n co l labora t ive s tudies , 
the f irst a u t h o r m a d e a consc ious effort to interact w i t h G e o r g e o n a regular 
basis a n d to be empathet i c a n d honest d u r i n g research d i scuss ions together. 
C o n s e q u e n t l y , w e be l ieve that a n o p e n a n d t r u s t i n g re la t ionsh ip w a s d e v e l o p 
e d t h r o u g h o u t the course of the research. H o w e v e r , there w a s s o m e concern 
about the i n f l u e n c e of the researchers ' perspect ives o n G e o r g e . Inde e d , some
t imes it w a s a p p a r e n t that G e o r g e w a s l o o k i n g to the researchers for answers to 
ques t ions rather t h a n for a d i s c u s s i o n about the poss ib i l i t ies that m i g h t exist for 
h i m i n r e l a t i o n to the i m p l e m e n t a t i o n of his assessment p r o g r a m . H i s c o m m e n t 
" Y o u g i v e m e the u n b i a s e d o p i n i o n " (53GSJ6) w a s s o m e w h a t d i s c o n c e r t i n g 
because the researchers t h o u g h t that G e o r g e w a n t e d to be l e d i n the r ight 
d i r e c t i o n i n h is assessments of s tudents rather t h a n to col laborate to d i s c o v e r 
together a g o o d d i r e c t i o n to p u r s u e g i v e n the context i n w h i c h he w o r k e d . 
O t h e r c o m m e n t s also l e d us to be l ieve that he w a n t e d us to be the leaders i n the 
c o l l a b o r a t i o n . C o n s e q u e n t l y , w e m a d e a concerted effort to encourage G e o r g e 
to see h i m s e l f as a n e q u a l m e m b e r i n the co l laborat ive effort. 

K i n g (1995) sugges ted that researchers s h o u l d a n a l y z e the p a r t i c i p a t i o n of 
a l l m e m b e r s of a c o l l a b o r a t i v e team. In so d o i n g the research t e a m often 
d i s c u s s e d h o w each m e m b e r c o u l d set u p the interact ion w i t h G e o r g e so that 
he w o u l d n o t incorrec t ly perce ive us as possess ing a preset agenda for the 
research. S p e c i f i c a l l y , w e d i s c u s s e d the types of quest ions that m i g h t be p o s e d 
to encourage m e a n i n g f u l c o l l a b o r a t i o n . F o r instance, w e asked George , W h e r e 
d o y o u w a n t to go? (15JNOc06) ; W h a t facilitates or inh ib i t s w h a t y o u try? 
(15JNOc06) ; W o u l d y o u h a v e d o n e this w i t h o u t us? (05JNSe04). W e be l ieve 
that o u r efforts to create a m e a n i n g - m a k i n g e n v i r o n m e n t w h e r e w e c o u l d learn 
together w e r e r e a l i z e d d u r i n g the course of this research. Indeed , o u r efforts to 
d iscuss the roles w e each h a d i n the co l labora t ion , o u r concern to create 
k n o w l e d g e a n d u n d e r s t a n d i n g of the research outcomes together, a n d the 
l e n g t h y d a t a - c o l l e c t i o n p e r i o d h e l p e d to create a s i t u a t i o n w h e r e each m e m b e r 
of the research t e a m ( i n c l u d i n g George) w a s c o n t r i b u t i n g i n a m e a n i n g f u l w a y 
to the c o l l a b o r a t i o n . O n ref lec t ion, w e bel ieve that o u r co l laborat ive efforts 
w e r e m e a n i n g f u l a n d w o r t h w h i l e a n d c o n t r i b u t e d to the d e v e l o p m e n t of 
deeper u n d e r s t a n d i n g s about G e o r g e ' s beliefs a n d practices, e v e n t h o u g h the 
c o l l a b o r a t i o n d i d not itself result i n a coherent i m p l e m e n t a t i o n of n e w assess
m e n t pract ices . 

Discussion 
T h i s research is u n i q u e to the f i e l d of assessment i n that it w a s c o n d u c t e d as a 
l o n g - t e r m case s t u d y i n c o l l a b o r a t i o n w i t h a teacher i n the context of h i s 
c l a s s r o o m . T h e t w o objectives of this s t u d y w e r e to invest igate the inf luences 
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o n one teacher's i m p l e m e n t a t i o n of a n e w s tudent assessment p r o g r a m a n d to 
e x a m i n e the e v o l u t i o n of this teacher's bel iefs a n d practices i n s tudent assess
m e n t as they w e r e d i s p l a y e d i n the context of his c l a s s r o o m . A d i s c u s s i o n of the 
f i n d i n g s is p r o v i d e d b e l o w , as is a d i s c u s s i o n of the i m p l i c a t i o n s of this re
search b o t h for teachers ' 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 for fur ther research i n 
the f i e l d of s tudent assessment. 

Discussion of the Findings 
T h e results of G e o r g e ' s efforts to i m p l e m e n t a n e w assessment p r o g r a m a n d 
the inf luences o n these results w e r e ca tegor ized in to f o u r themes: bel iefs about 
t each ing a n d l e a r n i n g , u n d e r s t a n d i n g s of n e w assessment practices, contextual 
in f luences , a n d c o l l a b o r a t i o n i n the research. T h e f i n d i n g s are d i s c u s s e d i n 
r e l a t i o n to l i terature i n each of these areas. 

Beliefs about teaching and learning. M u c h research has been c o n d u c t e d o n the 
i n f l u e n c e of bel iefs i n l e a r n i n g to teach ( C a l d e r h e a d , 1996; N e s p o r , 1987; 
R i c h a r d s o n , 1996), a n d o n the i n t e r p l a y b e t w e e n beliefs a n d teaching practices 
( R i c h a r d s o n , A n d e r s , T i d w e l l , & L l o y d , 1991; T h o m p s o n , 1992). Briscoe (1993) 
a r g u e d that u n d e r s t a n d i n g the nature of a teacher's assessment practices a n d 
changes i n t h e m d e p e n d s o n a n u n d e r s t a n d i n g of the teacher's beliefs. 
E v i d e n c e generated b y this research s u p p o r t s this i n t e r d e p e n d e n c y of beliefs 
a n d pract ice as G e o r g e ' s bel iefs w e r e s h o w n to be a c r i t i ca l e lement i n i n f l u e n c 
i n g h i s c l a s s r o o m practices . 

B e h a r - H o r e n s t e i n , Pajares, a n d G e o r g e (1996) c o n f i r m e d the d i f f i c u l t y as
soc ia ted w i t h u n d e r s t a n d i n g a n d c h a n g i n g teachers' t r a d i t i o n a l a n d l o n g - h e l d 
bel iefs . These authors also suggested that changes i n belief are fostered w h e n 
teachers engage i n n e w teaching pract ices of their o w n v o l i t i o n . In this re
search, h o w e v e r , G e o r g e ' s beliefs d i d not change e v e n t h o u g h he w a s e n g a g i n g 
i n n e w practices of h i s o w n v o l i t i o n . 

Understanding new assessment practices. D a r l i n g - H a m m o n d (1993) a n d 
S a u r i n o a n d S a u r i n o (1994) v i e w e d these n e w e r f o r m s of assessment as m o t i v a 
t i o n a l tools for s tudents . I z a r d (1993) n o t e d that s tudents ' w i l l i n g n e s s to engage 
i n cer ta in tasks inf luences their l eve l of ach ievement o n those tasks. Fur ther , 
B r o o k h a r t (1994) discvtssed h o w m e t h o d s of s tudent assessment c a n affect 
s t u d e n t s ' m o t i v a t i o n , e m o t i o n a l state, a n d academic achievement . In a d d i t i o n , 
Rot ta a n d H u s e r (1995) c o m m e n t e d that these n e w e r , s tudent-centered m e t h 
ods of assessment are m o t i v a t i o n a l because they a l l o w students to p u r s u e 
topics of interest to t h e m . It w a s ev ident , h o w e v e r , that G e o r g e d i d not u n d e r 
s t a n d these n e w e r assessment practices as f u n d a m e n t a l l y di f ferent f r o m the 
other pract ices (i.e., t eaching , l e a r n i n g , a n d p l a n n i n g ) that he e m p l o y e d i n h is 
c l a s s r o o m . Indeed , he b e l i e v e d that u n d e r " a n y s y s t e m " the students w o u l d 
p r o d u c e a cer ta in q u a l i t y of w o r k . It w a s not s u r p r i s i n g , then, that the benefi t 
of c h a n g i n g h is i n s t r u c t i o n a l a n d p l a n n i n g pract ices w a s not apparent to 
G e o r g e at the c o n c l u s i o n of this research. 

Context. W i l s o n (1994) d i s c u s s e d the c o m p l e x i t y of the context of a class
r o o m w h e n he w r o t e that teachers d e a l w i t h " spontaneous , i d i o s y n c r a t i c , 
u n p r e d i c t a b l e , context -dependent , t i m e c o n s t r a i n e d , g r o u p - i n f l u e n c e d l e a r n 
i n g " (p. 14). I n a d d i t i o n , W i l s o n a n d Rees (1990) a r g u e d that s tudies i n assess
m e n t that d o n o t locate themselves i n the i n s t i t u t i o n a l context are d o o m e d to 
i n a d e q u a c y . E r i c k s o n (1986) a r g u e d that a n u n d e r s t a n d i n g of context is best 
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g a r n e r e d t h r o u g h a q u a l i t a t i v e a p p r o a c h to research. H e further asserted that a 
q u a l i t a t i v e a p p r o a c h is best s u i t e d for d e v e l o p i n g the necessary rich d e s c r i p 
t i o n of the bel iefs a n d practices of a teacher i n the context of the l e a r n i n g 
e n v i r o n m e n t . T h e m u l t i p l e , c o m p l e x , a n d d e m a n d i n g contextua l inf luences o n 
G e o r g e ' s i m p l e m e n t a t i o n of n e w assessment practices u n d e r s c o r e d the need to 
s t u d y context i n this research. A n d contextual inf luences w e r e f o u n d to c o n 
s t ra in G e o r g e i n h is at tempts to conceptua l ize a n d i m p l e m e n t his n e w assess
m e n t p l a n . 

Collaboration. In this research a co l laborat ive , hol i s t i c a p p r o a c h w a s taken to 
s t u d y the c o m p l e x a n d interrelated ac t iv i ty of s tudent assessment. C o u s i n s a n d 
E a r l (1995) a r g u e d that the c o n t i n u o u s a n d direc t i n v o l v e m e n t of the p a r 
t i c ipant is necessary to m a k e m e a n i n g of the practice of s tudent assessment. 
T a y l o r (1992) a d d e d that h a v i n g the teacher p l a y a m e a n i n g f u l role i n research 
is a m e a n s to address quest ions of assessment at the c l a s s r o o m leve l . S h u l h a 
a n d W i l s o n (1995) c o n c u r r e d b y stat ing, "If real progress is to be m a d e i n 
u n d e r s t a n d i n g assessment practices, teachers need to become col laborators i n 
d e v e l o p i n g that u n d e r s t a n d i n g " (p. 115). The results of this research indicate 
that a c o l l a b o r a t i v e s t u d y w a s i n d e e d u s e f u l to garner u n d e r s t a n d i n g s about 
the in f luences o n G e o r g e ' s i m p l e m e n t a t i o n of n e w assessment practices . I n 
a d d i t i o n , G e o r g e ' s p a r t i c i p a t i o n i n this research faci l i tated h is t h i n k i n g a n d 
l e a r n i n g a b o u t n e w m e t h o d s of assessment a n d about h o w these practices 
m i g h t be c o n d u c t e d i n his c l a s s r o o m . T h i s s t u d y also served to h e l p b r i d g e the 
g a p b e t w e e n e d u c a t i o n a l research a n d teacher practice i n the area of assess
m e n t as G e o r g e w a s i n t r o d u c e d to researchers a n d to the detai ls a n d meri ts of 
their w o r k . 

Implications for Professional Development 
G e o r g e a t tended m a n y profess iona l d e v e l o p m e n t sessions p r o v i d e d b y h is 
B o a r d of E d u c a t i o n (School Dis t r ic t ) a n d b y the researchers i n v o l v e d i n the 
larger assessment project i n w h i c h he w a s e n r o l l e d . A l s o , he w a s i n v o l v e d w i t h 
p u t t i n g together w o r k s h o p s about h is l e a r n i n g to p r o v i d e profess iona l d e v e l 
o p m e n t to other teachers. F u r t h e r , George ' s re la t ionsh ip w i t h m e m b e r s of the 
research team a n d h is ro le as an act ive m e m b e r i n this co l laborat ive research, 
p r o v i d e d h i m w i t h the o p p o r t u n i t y to discuss a n d reflect o n assessment issues 
a n d other re lated c l a s s r o o m concerns . Indeed , m o s t teachers i n a t y p i c a l year 
w o u l d not be e x p o s e d to the types of i n - d e p t h , p r o f e s s i o n a l d e v e l o p m e n t 
o p p o r t u n i t i e s that w e r e ava i lab le to G e o r g e . D e s p i t e the benefit of these o p p o r 
tuni t ies , G e o r g e ' s at tempts to i m p l e m e n t n e w assessment practices w e r e c o n 
s t r a i n e d b y the context of the teaching e n v i r o n m e n t a n d b y the beliefs he h e l d 
about t e a c h i n g a n d l e a r n i n g . 

Research has been c o n d u c t e d o n h o w the process of profess iona l d e v e l o p 
m e n t is e n h a n c e d b y t r a i n i n g that encourages teachers to become reflective 
prac t i t ioners ( B r o o k f i e l d , 1995). A s i l lus t ra ted , G e o r g e d i d not reflect extensive
l y o n h i s pract ice e v e n t h o u g h he w a s i n v o l v e d i n this i n - d e p t h co l laborat ive 
research that p r o m o t e d ref lect ion. George ' s lack of cr i t i ca l t h i n k i n g i n this 
context i m p l i e s that the m e t h o d s u s e d for d e l i v e r i n g profess iona l d e v e l o p m e n t 
m a y be c r u c i a l if teachers are to change or to i m p r o v e their c l a s s r o o m assess
m e n t pract ices . These results suggest that fur ther research needs to be c o n -
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d u c t e d o n the m e t h o d s of p r o f e s s i o n a l d e v e l o p m e n t u s e d to encourage teach
ers to i m p l e m e n t n e w practices o r to change ex i s t ing ones. 

U n f o r t u n a t e l y , b o a r d s of e d u c a t i o n (school districts) a n d m i n i s t r y 
g u i d e l i n e s often m a n d a t e that teachers i m p l e m e n t n e w practices a n d that i n 
p a r t i c u l a r they i m p l e m e n t n e w m e t h o d s for c o n d u c t i n g s tudent assessment 
( M a g u i r e , 1992). The mer i t s of m a n d a t i n g n e w assessment practices to teachers 
are ques t ionable as this research revealed the d i f f i c u l t y that one teacher e x p e r i 
enced i n i m p l e m e n t i n g n e w practices e v e n w h e n the elements of p r o f e s s i o n a l 
s u p p o r t , ava i lab le resources, a n d teacher v o l i t i o n w e r e present. Indeed , further 
research is r e q u i r e d to u n d e r s t a n d i n m o r e d e p t h h o w n e w practices become or 
d o not b e c o m e i m p l e m e n t e d i n c lassrooms. T h i s research has i m p l i c a t i o n s for 
the m e t h o d s of c o n d u c t i n g teacher p r o f e s s i o n a l d e v e l o p m e n t to encourage the 
e n h a n c e m e n t of s tudent assessment pract ices a n d cr i t i ca l ref lect ion i n teacher-
prac t i t ioners . 

Implications for Educational Research 
T h e lack of research c o n d u c t e d to date o n the topic of assessment indicates that 
l i t t le k n o w l e d g e exists about w h a t teachers ac tua l ly d o i n their c lassrooms i n 
r e l a t i o n to s tudent assessment ( W i l s o n , 1992). F u r t h e r , f e w studies h a v e been 
c o n d u c t e d o n h o w these n e w e r assessment m e t h o d s are b e i n g c o n d u c t e d i n 
pract ice o r o n h o w their use c o u l d be i m p r o v e d ( A n d e r s o n & Bachor , 1992). A 
c a l l for research i n these areas is espec ia l ly i m p o r t a n t c o n s i d e r i n g the interre-
latedness of assessment w i t h other i n s t r u c t i o n a l practices that has been i l l u s 
trated i n this s t u d y a n d d i s c u s s e d i n the research of others (Briscoe, 1993; 
C a l d e r h e a d , 1996). M o s s et a l . (1992) c o m m e n t e d o n the s ignif icance of this 
interrelatedness b y asser t ing that assessment inf luences w h a t s tudents l e a r n 
a n d w h a t teachers teach. T h i s research revea led the i m p o r t a n c e of these l i n k s 
b e t w e e n p l a n n i n g , i n s t r u c t i o n , a n d assessment as George ' s beliefs about teach
i n g a n d l e a r n i n g cons t ra ined h i m f r o m p r a c t i c i n g n e w m e t h o d s of s tudent 
assessment. 

T h e need r e m a i n s , h o w e v e r , for fur ther research of this k i n d to be c o n 
d u c t e d . T h i s c a l l is espec ia l ly s igni f i cant c o n s i d e r i n g that most past research 
c o n d u c t e d i n the f i e l d of assessment has been quant i ta t ive i n nature a n d re lated 
to the d e s i g n a n d i m p l e m e n t a t i o n of large-scale assessments. W i t h the i n t r o 
d u c t i o n of these n e w e r techniques for c o n d u c t i n g s tudent assessment, i t is 
necessary n o w m o r e t h a n ever to p u r s u e research that w i l l exp lore the m e a n i n g 
b e h i n d w h a t is ac tua l ly h a p p e n i n g i n t o d a y ' s c lassrooms i n re la t ion to s tudent 
assessment. 

Notes 
1. The team involved in data collection refers to the group of researchers from Queen's 

University that participated in the larger four-year research project (this project is scheduled 
to finish in June 2000). This team comprised two professors from the university, two graduate 
students, and one teacher-participant (in addit ion to George). 

2. A l l data documents have been coded. For example, 04OBSe02 represents the fourth 
document created in the study from classroom observation (OB) field notes and indicates that 
the observation was made on September 2. A l l dates refer to 1997 as the year of data 
collection. Similarly, 22GSJ9 represents the 22nd block of speech by George (GS) made d u r i n g 
the ninth joint research meeting (J9) for the study. 
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