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       Constructing Dynamic Triangles Together 

 Rational thinking as exemplio ed in mathematical cognition is 

immensely important in the modern world. This book documents how 

a group of three eighth-grade girls developed specio c group practices 

typical of such thinking in an online educational experience. A longi-

tudinal case study tracks the team during eight hour-long sessions, fol-

lowing the students9 meaning-making processes through their mutual 

chat responses preserved in computer logs coordinated with their geo-

metric actions. The examination of data focuses on key areas of the 

team9s development: its effective team  collaboration , its productive math-

ematical  discourse , its enacted use of dynamic-geometry  tools , and its 

ability to identify and construct dynamic-geometry  dependencies . This 

detailed study of group cognition serves as a paradigmatic example of 

computer-supported collaborative learning, incorporating a unique 

model of human-computer interaction analysis applied to the use of 

innovative educational technology. A  valuable resource for research-

ers, instructors, and students alike, it offers concrete suggestions for 

improving educational practice. 

 Gerry Stahl is Professor Emeritus at Drexel University9s College 

of Computing and Informatics. He is the founding editor of the 

 International Journal of Computer-Supported Collaborative Learning , and 

his publications include  Group Cognition: Computer Support for Building 

Collaborative Knowledge, Translating Euclid: Designing a Human-Centered 

Mathematics , and  Studying Virtual Math Teams .   
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    Series Foreword     

  This series for Cambridge University Press is widely known as an inter-
national forum for studies of situated learning and cognition. Innovative 
contributions are being made by anthropology; by cognitive, developmen-
tal, and cultural psychology; by computer science; by education; and by 
social theory. These contributions are providing the basis for new ways 
of understanding the social, historical, and contextual nature of learn-
ing, thinking, and practice that emerge from human activity. The empiri-
cal settings of these research inquiries range from the classroom to the 
workplace, to the high-technology ofo ce, and to learning in the streets 
and in other communities of practice. The situated nature of learning and 
remembering through activity is a central fact. It may appear obvious that 
human minds develop in social situations and extend their sphere of activ-
ity and communicative competencies. But cognitive theories of knowledge 
representation and learning alone have not provided sufo cient insight into 
these relationships. This series was born of the conviction that new excit-
ing interdisciplinary syntheses are under way as scholars and practitioners 
from diverse o elds seek to develop theory and empirical investigations ade-
quate for characterizing the complex relations of social and mental life, and 
for understanding successful learning wherever it occurs. The series invites 
contributions that advance our understanding of these seminal issues. 

  Roy Pea  
  Christian Heath  

  Lucy Suchman    
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    Preface     

  Rational thinking as exemplio ed in mathematical cognition   is of  undeniable 
importance in the modern world  . This book documents how a group of 
three eighth-grade girls developed specio c practices typical of such think-
ing through involvement in an online educational   experience. The pre-
sentation begins by discussing the methodological   approach adopted   in 
analyzing the development   of mathematical group cognition  . An extended 
case study   then tracks the team of students step   by step through its 
eight-hour-long progression. Concluding sections draw   the consequences 
for the theory   of group cognition and for educational practice. 

 The book investigates the display   of mathematical reasoning   by the 
students discussing dependencies   within a sequence   of dynamic-geometry 
o gures. By examining the network of their mutual chat   responses preserved 
in computer logs coordinated with their geometric actions exhibited in a 
replayer  , it is possible to follow in detail the meaning-making processes 
of the students and to observe how the team develops its mathematical 
group cognition   by adopting   a variety of group practices  . The longitudi-
nal   data set provides a rich opportunity to observe cognitive   development   
through the interplay of processes and practices identio able at the indi-
vidual  , small-group, and community   units of analysis. 

 The examination of data focuses on these areas of the team9s 
development  : 

  1.     Its effective team  collaboration   ,  
  2.     Its productive mathematical  discourse   ,  
  3.     Its enacted   use of dynamic-geometry  tools   , and  
  4.       Its ability   to identify and construct   dynamic-geometry  dependencies    by: 

  a.     Dynamic  dragging    of geometric objects,  
  b.     Dynamic  construction    of geometric o gures, and  
  c.     Dynamic  design    of dependencies   in geometric relationships  .      
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Prefacexviii

 The analysis reveals how the three students contribute differently, but 
also appropriate each other9s contributions. This successively advances 
the group9s ability   to collaborate   effectively with group agency  , to articu-
late mathematical ideas   productively by applying increasingly meaningful   
mathematical terminology  , and to engage in dynamic-geometry chal-
lenges using mastered software functionality. The shared   digital work-
space   supports group exploration and testing of geometric conjectures  , 
while sequenced curricular   topics guide   student discoveries. These affor-
dances   help the students advance to new levels of individual   and group 
mathematical cognition   through the situated   adoption   of many specio c 
group practices   for productive collaboration, mathematical discourse  , and 
dynamic-geometry problem solving  . 

 The result is a detailed case study   of the Virtual Math Teams Project 
as a paradigmatic   example of computer-supported collaborative   learning  , 
incorporating a unique model of human-computer interaction   analysis 
applied   to the use of innovative educational   technology  .   
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