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About this book 

Problem solving is central to the teaching and learning of chemistry at secondary, tertiary and post-
tertiary levels of education, opening to students and professional chemists alike a whole new world 
for analysing data, looking for patterns and making deductions. As an important higher-order thinking 
skill, problem solving also constitutes a major research field in science education. Relevant education 
research is an ongoing process, with recent developments occurring not only in the area of 
quantitative/computational problems, but also in qualitative problem solving. 
 
The following situations are considered, some general, others with a focus on specific areas of 
chemistry: quantitative problems, qualitative reasoning, metacognition and resource activation, 
deconstructing the problem-solving process, an overview of the working memory hypothesis, 
reasoning with the electron-pushing formalism, scaffolding organic synthesis skills, spectroscopy for 
structural characterization in organic chemistry, enzyme kinetics, problem solving in the academic 
chemistry laboratory, chemistry problem-solving in context, team-based/active learning, technology 
for molecular representations, IR spectra simulation, and computational quantum chemistry tools. 
The book concludes with methodological and epistemological issues in problem solving research and 
other perspectives in problem solving in chemistry. 

https://pubs.rsc.org/en/content/ebook/978-1-83916-218-3
http://pubs.rsc.org/bookshop/collections/series?issn=2056-9335
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ABOUT THIS BOOK: 

 Covers a central topic in 

science and chemistry 

education  
 Examines teaching and 

learning concepts at every 

level from pre-school through 

post-graduate studies  
 Coverage includes students’ 

and teachers’ mental models 

regarding the particulate 

nature of matter  

Bringing together a wide collection of 

ideas, reviews, analyses and new 

research on particulate and structural 

concepts of matter, Concepts of 

Matter in Science Education informs 

practice from pre-school through 

graduate school learning and teaching 

and aims to inspire progress in science  
education. The expert contributors offer a range of reviews and critical analyses of related 

literature and in-depth analysis of specific issues, as well as new research. Among the themes 

covered are learning progressions for teaching a particle model of matter, the mental models 

of both students and teachers of the particulate nature of matter,educational technology, 

chemical reactions and chemical phenomena, chemical structure and bonding, quantum 

chemistry and the history and philosophy of science relating to the particulate nature of 

matter. The book will benefit a wide audience including classroom practitioners and student 

teachers at every educational level, teacher educators and researchers in science education. 

"If gaining the precise meaning in particulate terms of what is solid, what is liquid, and that 

air is a gas, were that simple, we would not be confronted with another book which, while 

suggesting new approaches to teaching these topics, confirms they are still very difficult for 

students to learn". 

Peter Fensham,  

Emeritus Professor Monash University, Adjunct Professor QUT  

(from the foreword to this book) 

Content Level » Research  
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ABOUT THIS BOOK  

 
Understanding the triplet (macro, sub-

micro, and symbolic) relationship is a key 

aspect of chemical education, but there 

is considerable evidence that students 

find great difficulty in achieving mastery 

of the ideas involved. In bringing together 

the work of leading chemistry educators 

who are researching the triplet 

relationship at the secondary and 

university levels, the book discusses the 

learning involved, the problems that 

students encounter, and successful 

approaches to teaching.  

Written for: Chemistry teacher educators, 

chemistry curriculum designers, chemical 

education researchers 
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This book brings together the latest perspectives and ideas on teaching modern 
physical chemistry. It includes perspectives from experienced and well-known 
physical chemists, a thorough review of the education literature pertaining to physical 
chemistry, a thorough review of advances in undergraduate laboratory experiments 
from the past decade, in-depth descriptions of using computers to aid student 
learning, and innovative ideas for teaching the fundamentals of physical chemistry. 
This book will provide valuable insight and information to all teachers of physical 
chemistry. 
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THIS BOOK contains a selection of the papers presented at the seminars of the 

Finnish Association for Research in Mathematics and Science Education and the 

Finnish Graduate School of Mathematics, Physics and Chemistry Education. It thus 

gives a brief insight into some recent research interests in mathematics, physics and 

chemistry education in Finland. The volume also contains papers by professor 

Laurence Viennot, Universite Paris VII, France, and professor Georgios Tsaparlis, 

Univeristy of Ioannina, Greece, who gave lectures and workshops at the spring 

seminar of the Graduate School in Joensuu, and by professor Erkki Pehkonen, who 

gave a lecture at the summer seminar in Vaasa. The book is meant especially to 

stimulate international feedback on Finnish research in mathematics and science 

education. (Institute for Educational Research, University of Jyväskyla, Finland) 

 
Problem solving in chemistry and science education, G. Tsaparlis, pp. 67-87. 

 


