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   Foreword   

 This is the second book in the  Research in Mathematics Education  series. Since 
the publication of the fi rst edition in 1983 of  The Art of Problem Posing  by Brown 
and Walter, there has been increased effort to incorporate problem posing into 
school mathematics at different educational levels around the world. In the fi eld of 
mathematics education, problem posing has been viewed not only as a means to 
understand students’ mathematical thinking but also as a means to teach mathemat-
ics with understanding. This volume has at least the following three features. First, 
it presents the state of the art of research in mathematical problem posing. Readers 
will be well informed about problem-posing research as a line of scientifi c inquiry. 
The 52 authors of the 26 chapters pay careful attention to both past accomplishment 
and future directions of studies. Thus, this book should be useful for graduate 
courses related to mathematical problem posing and problem solving or as a foun-
dation upon which to propose lines of inquiry into problem posing. Second, this 
book includes many great ideas to assist those implementing problem-posing tasks 
into classrooms; many of these ideas have already been tested in classrooms. Thus, 
this book can be used by mathematics teacher educators for designing and imple-
menting teacher professional development sessions for practicing teachers. Third, 
this book truly has an international scope. Authors from 16 different countries have 
not only used diverse conceptualizations of problem posing but also presented a 
wide range of approaches for investigating issues related to problem posing. 

 As we indicated in the Foreword of the fi rst book of the series,  Research Trends 
in Mathematics Teacher Education , we have designed the solicitation, review, and 
revision process of volumes in the series to produce thematic volumes, allowing 
researchers to access numerous studies on a theme in a single, peer-reviewed source. 
Our intent for this series is to publish the latest research in the fi eld in a timely fash-
ion. This design is particularly geared towards highlighting the work of promising 
graduate students and junior faculty working in conjunction with senior scholars. 
The audience for this monograph series consists of those in the intersection between 
researchers and mathematics education leaders—people who need the highest 
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quality research, methodological rigor, and potentially transformative implications 
ready at hand to help them make decisions regarding the improvement of teaching, 
learning, policy, and practice. With this vision, our mission of this book series is:

    1.    To support the sharing of critical research fi ndings among members of the math-
ematics education community   

   2.    To support graduate students and junior faculty and induct them into the research 
community by pairing them with senior faculty in the production of the highest 
quality peer-reviewed, research papers   

   3.    To support the usefulness, and widespread adoption, of research-based 
innovation    

  We are grateful for the support of Melissa James from Springer in developing 
and publishing this book series, as well as the support for the publication of this 
volume. 

 We thank the editors (Singer, Ellerton, and Cai) and all of the authors who have 
contributed to this comprehensive and insightful book!  

    Jinfa     Cai      
James     Middleton    

Foreword
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  Pref ace   

   Mathematical Problem Posing Today: A Cross-Cultural View 

 The era of information and communication technology creates new social envi-
ronments and needs. Living in a world where interdependency and dynamics 
become main features of the global society, young generations have to face unpre-
dictable changes they should learn coping with. Consequently, education systems 
all over the world support (or at least should pay attention to) a very fast process of 
changing priorities. Inherently, teaching and learning strategies are infl uenced by 
this context. 

 As a practice of learning and thinking, problem posing may play an essential role 
in this change. Since 1970, when Paulo Freire introduced the term problem-posing 
education in his book  Pedagogy of the Oppressed  as a metaphor for emphasizing 
critical thinking, the problem-posing methodology extended to various domains of 
knowledge. Within learning environments that offer a range of activities, sources for 
study, opportunities for interaction, and an emphasis on exploration and application, 
students can actively construct meaning in both the natural and simulated worlds, in 
the classroom. Teachers and students might create knowledge together in a variety 
of contexts and generate and address critical questions about the knowledge they 
produce. In Freire’s vision, all these could help to develop more democratic, diverse, 
critically thinking members of society. 

 Mathematics as a tool for rational thinking can play an important role in prepar-
ing the fl uent thinkers needed in the dynamic world of today (and tomorrow). For a 
long time, both the mathematics community and school practice have ranked  prob-
lem solving  as the top component of the mathematical domain. However, arguments 
in favor of problem posing come from at least two directions: from the past, where 
history shows that problem posing is the agent of change within scientifi c para-
digms, and from the future, where the knowledge economy and the knowledge soci-
ety trigger unprecedented demands and put enormous pressure on educational 
systems all over the world. We started this book envisioning that a fresh look at 
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problem posing is by all means a necessary step nowadays. The aim of  Mathematical 
Problem Posing :  From Research to Effective Practice  is thus threefold: to present an 
updated overview of contemporary research on problem posing; to draw attention to 
successfully applied experiences; and to identify main directions for further research 
and new teaching and learning practices. 

 In a structured way, the book starts with multiple perspectives for defi ning the 
fi eld of problem posing in the context of mathematics education, continues with the 
place problem posing holds in the school curriculum, and concludes with problem 
posing in teacher education programs and teacher professional development. 

 The book is multidimensional from a range of perspectives. From a conceptual 
view, the papers included in this collection present different epistemological, philo-
sophical, and pedagogical approaches to problem posing. Concerning methodology, 
the studies of the volume range from qualitative research to quantitative meta- 
analysis. They range, with respect to the target population of students, from primary 
graders to intermediate and upper secondary grades. They also range, with respect 
to the target population of teachers, from preservice teachers (for all grades) to in- 
service teachers working at various levels of education. However, maybe the most 
important dimension of the book is its multicultural coverage. The authors come 
from different geographical areas: 16 countries are listed with the authors’ affi lia-
tions (Australia, Belgium, Canada, China, Czech Republic, Israel, Italy, Japan, 
Malaysia, Norway, Romania, Serbia, Singapore, Sweden, the Netherlands, and the 
United States of America), from 4 continents, to which we can even add the diver-
sity of backgrounds and experiences in a variety of cultural environments of many 
of the authors. This cultural diversity brings into the book various representations, 
expressions, knowledge, skills, and attitudes towards approaches to problem pos-
ing. The cultural diversity of authors’ backgrounds makes the multiplicity of per-
spectives presented in the book deeply authentic. It also shows that problem posing 
is becoming more and more a global phenomenon. 

 The collection of articles in this book covers the way from research to effective 
practice by offering a large gamut of ideas, critical analyses, and successful experi-
ences. The book starts with defi ning the fi eld of problem posing in the context of 
mathematics education. In this fi rst part, Jinfa Cai and his colleagues come up with 
a vision of problem posing as lenses for understanding and improving students’ 
learning of mathematics. In a more specifi c approach, Ragnhild Hansen and Gert 
Hana show how problem posing can be emphasized in a modelling perspective, 
while Jasmina Milinković conceptualizes problem posing via transformation, and 
Sergei Abramovich and Eun Kyeong Cho explain how to use digital technology for 
mathematical problem posing. Further, Cinzia Bonotto and Lisa Dal Santo look at 
the connection between problem posing and creativity in relation to problem solv-
ing, while Vincent Matsko and Jerald Thomas explore ways to foster creativity in 
mathematics classrooms. Florence Mihaela Singer and Cristian Voica develop a 
framework for using problem posing as a tool for identifying and developing math-
ematical creativity. 

 The second part of the book provides practical examples of using problem pos-
ing in school mathematics teaching. Here, Victor Cifarelli and Volkan Sevim relate 
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reformulation and sense-making within the problem-solving process to problem 
posing; Sharada Gade and Charlotta Blomqvist discuss the role of explicit media-
tion for developing problem-posing capacity of fourth and fi fth graders, while Kees 
Klaassen and Michiel Doorman fi nd in problem posing good opportunities for pro-
viding students with content-specifi c motives. A content like statistical literacy is 
seen by Lyn English and Jane Watson as a relevant opportunity for problem posing 
in the elementary school. Further, Mitsunori Imaoka, Tetsu Shimomura, and Eikoh 
Kanno describe effective ways of using computers for problem posing in upper 
grades, a topic that is rarely addressed. From Singapore, Kwek Meek Lin proposes 
a research experiment in which problem posing is used as an assessment tool in the 
lower secondary school. In the fi nal two chapters of this part of the book, from a 
multicultural perspective, Xianwei Van Harpen and Norma Presmeg analyze the 
outcomes of a comparative investigation of high school students’ mathematical 
problem posing in the United States and China, while Limin Chen, Wim Van 
Dooren, and Lieven Verschaffel come up with a design experiment for enhancing 
the development of Chinese fi fth graders’ problem-posing and problem-solving 
abilities, beliefs, and attitudes. 

 From a focus on students who are involved in problem posing in the classroom, 
as we have seen in second part of the book, the authors move to the (future) teacher 
who is to orchestrate such activities and discuss, in the third part of the book, math-
ematics problem posing in teacher education programs and teacher professional 
development. More specifi cally, Roslinda Rosli, Mary Margaret Capraro, and their 
colleagues address the relationship between problem solving and problem posing in 
a study with middle grade preservice teachers. The same relationship is addressed 
by Vrunda Prabhu and Bronislaw Czarnocha in the context of an integrated teach-
ing/research methodology that has become known as Teaching- Research/New York 
City (TR/NYCity) methodology. Further, Rosa Leikin explains how to teach in a 
dynamic geometry environment and to use it as a tool for mathematical problem 
posing and geometry investigations by using examples from a course with prospec-
tive mathematics teachers. Ilana Lavy describes studies conducted in dynamic 
geometry environments that adopted “what if not” strategies. Todd Grundmeier pro-
vides details of the results of an exploratory study that incorporates problem posing 
in a mathematics course for prospective elementary and middle school teachers, 
where the content coverage included problem solving, data analysis and probability, 
discrete mathematics, and algebraic thinking. From a different perspective, problem 
posing was used as a motivational tool; this aspect is addressed by Alena Hošpesová 
and Marie Tichá in a study investigating primary school teacher training. Two other 
studies also explore ways in which problem posing has been investigated in preser-
vice teacher training. Thus, Michal Klinshtern, Boris Koichu, and Avi Berman fi nd 
unexpected perceptions of teachers as problem posers, while Helena Osana and 
Ildiko Pelczer succeed in classifying problem posing in mathematics professional 
development in a few distinct categories, despite the continuing paucity of empirical 
studies. Giving prospective elementary teachers the opportunity to pose personally 
and socially relevant mathematics problems is an important focus for Sandra 
Crespo’s chapter. Finally, in a study with prospective and practicing middle school 
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teachers, Nerida Ellerton shows how problem posing can become an integral 
component of the mathematics curriculum and introduces the concept of a  Pedagogy 
of Problem Posing . 

 In the fi nal part, we provide an overview of this book’s special contributions to 
the fi eld. We comment there how the book takes into consideration past literature, 
energizes present practices, and looks towards future learning, teaching, and 
research endeavors. Beyond the diversity of approaches and cultural spaces refl ected 
into this collection, the book brings together the visions of experienced contempo-
rary personalities who have researched and written on problem posing as well as 
those of some remarkable young professionals who have embarked on promoting 
this new and emerging fi eld.   

 Bucharest, Romania  Florence    Mihaela     Singer 
 Normal, IL, USA  Nerida    F.     Ellerton 
  Newark, DE, USA            Jinfa     Cai         
March, 2015   
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