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  This word cloud was generated using the complete text of the book, and displays the 100 most 
frequently used words in the book. The size of each word represents how often it appears in the 
book. Common words like “the” and “of” were excluded, and plural and singular occurrences were 
combined. The smallest words occur approximately 150–200 times. The biggest word counts are: 
Learning – 3,266; students – 1,726; knowledge – 1,029; research – 931; learners – 697; 
teachers – 687. Generated by R. Keith Sawyer using wordle.net.  
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  Preface   

    R. Keith   Sawyer    

 This book is for everyone who wants to know what  scientists have discovered 
about how people learn – education researchers, teachers, administrators, 
policy makers, consultants, and software designers. This handbook is your 
introduction to a powerful approach to reforming education and schools, an 
approach that builds on the learning sciences to design new learning environ-
ments that help people learn more deeply and more effectively. 

 In 2006, the fi rst edition of  The Cambridge Handbook of the Learning 
Sciences  ( CHLS ) was published. As the fi rst comprehensive overview of 
learning sciences research,  CHLS  found a broad audience and was widely 
adopted as a text in university learning sciences programs. The impact was 
international, with particularly large numbers of readers in the United States 
and in Europe, and with translated editions in Chinese and Japanese also 
selling well. Because of this signifi cant impact, and exciting new advances in 
the fi eld, the need has increased for a second edition. 

 This second edition represents developments in the fi eld since the text 
of  the fi rst edition was fi nished in 2005. This new second edition,  CHLS 
2E , shows how educators can use the learning sciences to design effective 
and innovative learning environments – including school classrooms and 
informal settings such as science centers or after school clubs, online learn-
ing, and educational software. Each chapter in  CHLS 2E  describes exciting 
new classroom environments, based on the latest science about how peo-
ple learn. These classroom environments combine new curricular materials, 
new collaborative activities, support for teachers, and innovative educa-
tional software, often using the unique advantages of  the Internet to extend 
learning beyond the walls of  the school.  CHLS 2E  is a true “handbook” in 
that readers can use it to design the schools of  the future – schools that are 
based on learning sciences research and that draw on the full potential of 
computer and Internet technology to improve students’ experiences. The 
learning sciences are supporting deep links between formal schooling and 
the many other learning institutions available to students – libraries, science 
centers and history museums, after school clubs, online activities that can be 
accessed from home, and even collaborations between students and working 
professionals. 

   In particular, this handbook describes how to use the new sciences of learn-
ing to design effective learning environments, in classrooms and outside, often 
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taking advantage of new computer technology. As  Chapter 2 , “Foundations 
of the Learning Sciences,” points out, learning sciences is a “design science” 
that incorporates both research and practice. Redesigning schools so that 
they are based on scientifi c research is a mammoth undertaking, and it will 
require the participation of all of the groups that read this book: teachers, 
parents, school leaders, policy makers, and education researchers.   

  The Second Edition 

 This second edition has some overlap with the fi rst edition, but most 
of it is completely new: of the 36 chapters here, 23 of them are written by 
authors whose work did not appear in the fi rst edition, and 20 of them discuss 
topics that did not have dedicated chapters in the fi rst edition. The 13 chap-
ters that are repeated from the fi rst edition have been substantially rewritten. 

 In this second edition, the chapter topics and their authors were selected 
by a distributed, collective process that involved the entire learning sciences 
community, as well as input from readers and users of the fi rst edition. To 
determine the chapter topics to be included in this second edition, I gathered 
three sources of information:

   I conducted an online survey, using SurveyMonkey, that was distributed • 
to the membership of the International Society of the Learning Sciences 
(ISLS), asking which topics from the fi rst edition should remain in the sec-
ond edition, and which new topics should be added. I received 90 responses 
to this survey.  
  The publisher, Cambridge University Press, distributed the same survey • 
to seven instructors who were using the fi rst edition in their university 
courses.  
  I used Google Scholar to determine the number of citations each of the • 
chapters had received.    

 These three information sources were largely consistent with each other, and 
I used this information to identify the 36 chapter topics. Then I distributed a 
second survey to the ISLS membership, asking them to suggest authors for 
each of these chapter topics. Because of the increasing international scope of 
the learning sciences, one of my personal goals was to increase the number 
of non-U.S. contributors in the second edition. After all, the annual learning 
sciences conferences have now been held in many different countries, all with 
active learning sciences research programs. The ISLS hosts two conferences, 
the International Conference of the Learning Sciences (ICLS) conference (in 
even years) and the Computer Supported Collaboration Learning (CSCL) 
conference (in odd years). The ICLS has been held in The Netherlands 
(2008) and in Australia (2012). The CSCL has been held in Canada (1999), 
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The Netherlands (2001), Norway (2003), Taiwan (2005), Greece (2009), and 
Hong Kong (2011). 

 Because the fi eld has such broad international participation – the ISLS 
includes members from six continents – in my second survey I asked ISLS 
members to suggest names of both U.S. and non-U.S. experts on each topic. 
The contributors to the second edition come from almost every country with 
active learning sciences research. Of the 72 contributors, 47 are from the 
United States; 11 are from Europe; 4 are from Canada; 6 are from Asia; 3 
are from Israel; and 1 is from Australia. (Contrast this with the fi rst edition: 
only 5 authors were from outside the United States.) 

 The 36 chapters of the  CHLS  are organized into six parts. 

      • Part I: Foundations  . Each of these chapters focuses on a foundational con-
cept that has been infl uential in learning sciences research from the origin 
of the fi eld in the 1980s and 1990s. These foundational concepts are intro-
duced in  Chapter 2 .  
    • Part II: Methodologies  . Learning scientists use a broad range of method-
ologies, including experimental psychological methods. I chose not to pro-
vide a chapter on experimental designs – although they have contributed 
substantially to learning sciences research – because such introductions 
are easy to fi nd elsewhere, and also because experimental designs are not 
typically used in designing real-world learning environments. The chapters 
here focus on innovative methodologies that have, at least in part, been 
developed by the learning sciences community – often to bring together 
research and practice, and to bridge the elemental and systemic levels of 
analysis (see  Chapter 2 ).  
    • Part III: Practices that Foster Effective Learning  . Each of these chap-
ters describes an innovative classroom practice, based in learning sci-
ences research, that has been documented to lead to enhanced learning 
outcomes.  
    • Part IV: Learning Together  . A wide range of educational research has 
found that collaboration contributes to learning. Unlike an older gener-
ation of educational software, where each student worked in isolation at 
his or her own computer, the advent of the Internet and of wireless hand-
held devices supports students in learning collaborations, so that comput-
ers bring students together instead of pulling them apart. These chapters 
show how learning environments can be designed to foster more effective 
learning conversations.  
    • Part V: Learning Disciplinary Knowledge  . This section is new in the sec-
ond edition. These chapters are written primarily for a broad audience of 
learning scientists, and secondarily for education researchers working in 
that discipline. The focus of each chapter is: What unique epistemologies, 
practices, and fi ndings – inspired by this discipline’s content – change the 
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way we think about learning more generally? How does studying learn-
ing in this discipline add to what we know from studies of learning more 
generally?  
    • Part VI: Moving Learning Sciences Research into the Classroom  . Globally, 
many education systems are looking to learning sciences research to help 
them redesign their schools for a 21st-century knowledge and innovation 
age. Learning sciences researchers are prepared to offer practical solu-
tions, because the discipline works to bridge research and practice. These 
chapters summarize the key messages from learning sciences for education 
policy makers, and explore what might happen when we take learning sci-
ences fi ndings and use them to reform schools, classrooms, and teacher 
practices.    

 In my own introduction and conclusion to this handbook, I explain why the 
learning sciences are important not only to education, but to our entire soci-
ety. The major advanced nations and the entire global economy are rapidly 
changing. In these two chapters, I draw on a large body of recent scholar-
ship that describes the mismatch between the schools we have today and the 
demands of the knowledge age. Because the learning sciences are discovering 
how to teach the deep knowledge, skills, and attitudes required in the knowl-
edge society, they are positioned to provide the blueprint for the schools of 
the future. 

 This six-part structure does not refl ect established divisions within the 
fi eld – far from it. The chapter topics that emerged from the process I 
described earlier seemed to me to fall naturally into these six groupings, but 
another editor might have come up with a different organizational structure. 
Many of the chapters touch on themes common to more than one part, and 
could have been placed in more than one location in the handbook. There is 
a lot of cross-referencing between chapters both within and among these six 
parts, and this coherence and interconnection is one of the strengths of the 
learning sciences. 

   A book like  CHLS  is a massive undertaking; 72 authors have contributed to 
this book, and many other members of the learning sciences community have 
contributed indirectly, by reading and commenting on chapter drafts. As with 
any professional community, the knowledge that emerges is collectively cre-
ated by all of the participants. Many important scholars whose names do not 
appear as authors nonetheless have contributed to the collective endeavor of 
the learning sciences. While editing this handbook, I have discovered that the 
members of this professional community are deeply aware that they are each 
only one participant in a broad community of practice, and that the knowl-
edge generated cannot be considered to be owned or possessed by any one 
researcher. By sharing openly and working collaboratively, learning  sciences 
researchers have made great strides in less than two decades. I hope that 
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 CHLS  functions as a resource that will allow a signifi cant expansion of 
this community of practice, allowing everyone involved with education to tap 
into these new fi ndings and begin the task of designing the schools of the 
future. 

   I would like to thank my editors at Cambridge University Press, whose com-
mitment to this project was an inspiration. Over the years, I discussed the 
structure and timing of a second edition with many different editors who 
successively served as the psychology editor at Cambridge. Phil Laughlin 
was the original editor on the 2006 fi rst edition. He was replaced by Eric 
Schwartz, who was replaced by Simina Calin, who was replaced by Emily 
Spangler, who was replaced by Adina Berk. Ms. Berk reviewed the sec-
ond edition proposal and issued a contract in March 2012. Ms. Berk left 
Cambridge in August 2012. In March 2013, David Repetto took over as my 
editor, and he expertly took the project into production. 

 I would like to thank the leadership of the International Society of the 
Learning Sciences (ISLS). In preparing this second edition, I relied heavily 
on two surveys, described above, that the ISLS passed on to their member-
ship list. The Board of Directors of the ISLS also provided me with several 
statistics that demonstrate the increasing impact of the learning sciences, 
and I drew on these while preparing this Preface. 

 I am grateful to each of the authors for the hard work they invested. It was 
a true pleasure to work with such a deeply professional group of scholars, 
with everyone delivering their chapters “on time and under budget,” as they 
say. I am particularly grateful that the authors were willing to respond to my 
suggestions – in many cases I offered very detailed comments that required 
them to invest a signifi cant amount of time to write a second draft. My goal 
was to read with the mindset of our target reader, a newcomer to the fi eld of 
learning sciences. I worked to identify passages or terms that might be dif-
fi cult for a newcomer to understand. A second goal was to ensure that each 
chapter was as concise and focused as possible; because there are 36 chapters, 
each one had rather strict length limitations. Having worked so closely with 
these scholars through their multiple drafts, I have a deeper understanding of 
why the learning sciences is having such a signifi cant impact on education.  
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