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The engineering profession is at a critical juncture that requires reforming
engineering education. The supply of engineers is declining whereas the nature of
the demand is changing. Formulating a response to these challenges demands the
adoption of new and innovative tools and methods for promoting the expansion of
the community while supporting these evolving requirements. Initiatives to entice
and retain students are being employed to support growth objectives. Modern
technologies are reshaping reform efforts. This book discusses the state of affairs
in the field of engineering education and presents practical steps for addressing
the challenges in order to march toward a brighter future. Features Covers the
latest state of engineering education in the North America, Europe, Middle East,
North Africa, and Far East Asia Discusses advances in science, technology,
engineering, and mathematics and community engagement Outlines applications
of digital technologies to enhance learning Provides advances in remote and
online instructions for engineering education Presents discussions on innovation,
leadership, and ethics
Future generations are being faced with the potential challenge of having to solve
professional problems in a hybrid world in which there is no clear boundary
between autonomous, non-human nature, and human-generated processes. This
requires young students to effectively prepare themselves for managing issues of
complexity, uncertainty, and ambiguity in their professional practice. Global
Perspectives on Fostering Problem-Based Learning in Chinese Universities is a
comprehensive reference source that provides insight into the growing need for
problem-based learning within higher education environments. Featuring a wide
range of topics such as curriculum design, STEM education, and cross-cultural
communication, this reference source is ideal for educators, instructional
designers, academicians, administrators, and researchers.
Chinese universities are striving to integrate new educational elements such as
student-centered learning, group learning, active learning, and learning by doing
into current traditional curriculum systems for creativity development among
young generations. However, the concept of creativity by its very nature is a
complex term of many perspectives. It is necessary to clarify what creativity is,
how creativity can be fostered in learning environments, and what universities
should do in order to foster creative young talents. Introducing Problem-Based
Learning (PBL) for Creativity and Innovation in Chinese Universities: Emerging
Research and Opportunities is a critical scholarly resource that provides a
multidimensional understanding on both challenges and opportunities of fostering
creativity and PBL in Chinese universities and particularly discusses this
implementation in a Chinese cultural context. Though related to a Chinese
cultural context, the book can inspire other universities in other cultures,
particularly in Asian areas, to learn why PBL is a potential strategy for creativity
development and to rethink how to facilitate the innovation capability of
universities in the future. Featuring a wide range of topics such as course design,
educational technology, and curriculum development, this book is ideal for
education professionals, academicians, teaching professors, researchers,
administrators, and students.
PBL in Engineering Education: International Perspectives on Curriculum Change
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presents diverse views on the implementation of PBL from across the globe. The
purpose is to exemplify curriculum changes in engineering education. Drivers for
change, implementation descriptions, challenges and future perspectives are
addressed. Cases of PBL models are presented from Singapore, Malaysia, Tunisia,
Portugal, Spain and the USA. These cases are stories of thriving success that can
be an inspiration for those who aim to implement PBL and change their
engineering education practices. In the examples presented, the change
processes imply a transformation of vision and values of what learning should be,
triggering a transition from traditional learning to PBL. In this sense, PBL is also
a learning philosophy and different drivers, facing diverse challenges and
involving different actors, trigger its implementation. This book gathers
experiences, practices and models, through which is given a grasp of the
complexity, multidimensional, systemic and dynamic nature of change processes.
Anette Kolmos, director of Aalborg PBL Centre, leads off the book by presenting
different strategies to curriculum change, addressing three main strategies of
curriculum change, allowing the identification of three types of institutions
depending on the type of strategy used. Following chapters describe each of the
PBL cases based upon how they implement the seven components of PBL: (i)
objectives and knowledge; (ii) types of problems, projects and lectures; (iii)
progression, size and duration; (iv) students’ learning; (v) academic staff and
facilitation; (vi) space and organization; and (vii) assessment and evolution. The
book concludes with a chapter summarizing all chapters and providing an holistic
perspective of change processes.
Advanced Curriculum Innovations
Research and Practice of Active Learning in Engineering Education
Problem-Based Learning in Higher Education: Untold Stories
The Global State of the Art in Engineering Education
Delivering Non-Technical Knowledge and Skills
Project Approaches to Learning in Engineering Education:The Practice of
Teamwork

Engineering education leads the preparation of the next generation of engineers. This is a
difficult task as engineering practices rapidly evolve, pressured by the technological
advancements promoted by these same engineers. Engineering schools are integrated into
large and rigid higher education institutions (HEI) that are not known for their agility.
Nevertheless, engineering educators must have the agility to go beyond HEI boundaries to
close the gap between professional practice needs and engineering education. Training
Engineering Students for Modern Technological Advancement examines the role of
engineering teachers in preparing the next generation of engineers and presents perspectives
on active learning methods for engineering education. As such, it contributes to bypassing the
compartmentalized way of course organization typical in many HEIs and prepares for more
agile engineering education. Covering topics such as game-based teaching methods, Industry
4.0, and management skills, this book is a dynamic resource ideal for engineers, engineering
professors, engineering students, general educators, engineering professionals, academicians,
and researchers.
Pre-university engineering education has become the topic of increasing interest in
technology education circles. It can provide content for the E in STEM (Science, Technology,
Engineering and Mathematics) education, which is in the interest of technology educators at
different educational levels as it builds the bridge between them and the science and
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mathematics educators. In this book goals for pre-university engineering education are
explored as well as existing practices from a variety of countries. The coming years will show
if pre-university engineering education will catch on. The trend towards STEM integrated
education that today can be seen in many countries will certainly create a further need and
stimulus for that to happen. Hopefully this book can contribute to such a development of both
formal and informal K-12 engineering education. Not only for preparing the next generation
of engineers, but also for the technological literacy of future citizens.
This book introduces recent global advances and innovations in industry integrated
engineering and computing education to academics, program managers, department heads,
and deans, and shares with readers a critical perspective on future potentials in industry
integrated engineering education. It covers topics and issues such as integrated engineering
and computing education, part-time engineering masters programs, secure BIM learning,
ethics, and IT workforce development. The book concludes with detail information on
summarizing and extracting different frameworks, cases, and models into a practitioner
toolkit, along with pragmatic recommendations for engineering education academics to
quickly utilize, adopt, and adapt the toolkits for their own curricular development activities.
This book comprises the proceedings of the International Conference on Transformations in
Engineering Education conducted jointly by BVB College of Engineering & Technology,
Hubli, India and Indo US Collaboration for Engineering Education (IUCEE). This event is
done in collaboration with International Federation of Engineering Education Societies
(IFEES), American Society for Engineering Education (ASEE) and Global Engineering
Deans' Council (GEDC). The conference is about showcasing the transformational practices
in Engineering Education space.
Proceedings of the International Conference on Transformations in Engineering Education
Insights Into Global Engineering Education After the Birth of Industry 5.0
Implementation and Assessment of an Academic Program
Advances in Engineering Education in the Middle East and North Africa
The CDIO Approach
International Perspectives on Curriculum Change

This book examines how business, the social sciences, science and technology will impact
the future of ASEAN. Following the ASEAN VISION 2020, it analyses the issues faced by
ASEAN countries, which are diverse, while also positioning ASEAN as a competitive entity
through partnerships. On the 30th anniversary of ASEAN, all ASEAN leaders agreed to the
establishment of the ASEAN VISION 2020, which delineates the formation of a peaceful,
stable and dynamically developed region while maintaining a community of caring societies
in Malaysia, Indonesia, Singapore, Brunei, Vietnam, Thailand, the Philippines, Myanmar, Laos
and Cambodia. In keeping with this aspiration, Universiti Teknologi MARA (UitM) Perlis took
the initial steps to organise conferences and activities that highlight the role of the ASEAN
region. The Second International Conference on the Future of ASEAN (ICoFA) 2017 was
organised by the Office of Academic Affairs, Universiti Teknologi MARA Perlis, to promote
more comprehensive integration among ASEAN members. This book, divided into two
volumes, offers a useful guide for all those engaged in research on business, the social
sciences, science and technology. It will also benefit researchers worldwide who want to
gain more knowledge about ASEAN countries.
Problem-based learning is becoming increasingly popular in higher education because it is
seen to take account of pedagogical and societal trends (such as flexibility, adaptability,
problem-solving and critique) in ways which many traditional methods of learning do not.
There is little known about what actually occurs inside problem-based curricula in terms of
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staff and student 'lived experience'. This book discloses ways in which learners and teachers
manage complex and diverse learning in the context of their lives in a fragile and often
incoherent world. These are the untold stories. The central argument of the book is that the
potential and influence of problem-based learning is yet to be realized personally,
pedagogically and professionally in the context of higher education. It explores both the
theory and the practice of problem-based learning and considers the implications of
implementing problem-based learning organizationally. "Problem-based learning is
contested and murky ground in higher education. In her study, Maggi Savin-Baden clears
the thickets, offering a bold ambitious framework and, in the process, gives us a compelling
argument for placing problem-based learning in the centre of higher education as an
educational project. It is a story not to be missed." - Professor Ronald Barnett "This is a
challenging and very worthwhile read for anyone concerned with the future of higher
education, and issues of teaching and learning. The metaphor of 'untold stories' is
powerfully explored at the level of staff and student experience of problem-based learning."
- Professor Susan Weil
International Handbook of Inquiry and Learning is an overview of scholarship related to
learning through and engagement in inquiry. Education takes on complex dimensions when
learners solve problems, draw conclusions, and create meaning not through memorization
or recall but instead through active cognitive, affective, and experiential processes. Drawing
from educational psychology and the learning sciences while encompassing key
subdisciplines, this rigorous, globally attentive collection offers new insights into what
makes learning through inquiry both possible in context and beneficial to outcomes.
Supported by foundational theories, key definitions, and empirical evidence, the book’s
special focus on effective environments and motivational goals, equity and epistemic
agency among learners, and support of teachers sets powerful, multifaceted new research
directions in this rich area of study.
The Routledge International Handbook of Research on Teaching Thinking is a
comprehensive guide to research on teaching thinking. Teaching thinking is key to growing
a more successful economy, is needed for increased democratic engagement and is vital for
the well-being of individuals faced with the complexity of a globalised world. However, there
are questions about what we mean by ‘thinking’, how best to teach it and how best to
assess it, and it is these questions that this handbook explores and addresses. Containing
surveys and summaries of international, cutting-edge research on every aspect of teaching
thinking in a range of contexts, the handbook is thorough in its delivery, examining many
different approaches and methods to help readers understand what teaching thinking is and
how we can best take this movement forward. Key topics include: • Theoretical perspectives
on teaching thinking • Approaches for teaching thinking • Developing creative thinking •
Developing critical thinking and metacognition • The assessment of thinking • Teaching
thinking in the context of STEM • Collaborative thinking and new technology • Neuroeducational research on teaching thinking This book is an essential guide for policy-makers,
teachers and researchers who are interested in teaching thinking
Projects as Socio-Technical Systems in Engineering Education
Lessons from Problem-based Learning
Training Engineering Students for Modern Technological Advancement
Research on PBL Practice in Engineering Education
A Project-Based Approach
Global Perspectives on Fostering Problem-Based Learning in Chinese Universities
PBL in Engineering EducationInternational Perspectives on Curriculum ChangeSpringer
The success of Problem Based Learning and Project Organised learning (PBL) as an educational method
in the field of Higher Engineering Education is clear and beyond any doubt. An increasing number of
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Universities of Technology all over the world applies PBL in their curriculum. There are many sound
arguments for changing to PBL, such as enhancing students' motivation, integration of practice oriented
competences, improved retention of students, augmenting the quality of education, collaboration with
industry. More and more educational research is supplying evidence to sustain these arguments.
Engineers create innovations to improve the quality of our life. It just makes sense that the institutes of
Higher Engineering Education want to know what educational innovations contribute to the quality of
engineering education. To promote research on PBL the UNESCO chair in Problem Based Learning in
Engineering Education (UCPBL) organised the first Research Symposium on Problem Based Learning
in Engineering and Science Education, June 30th-July 1st, 2008 at Aalborg University. This book
contains a selection of papers from this research symposium, which have been reviewed and further
developed.
Engineering education methods and standards are important features of engineering programs that
should be carefully designed both to provide students and stakeholders with valuable, active, integrated
learning experiences, and to provide a vehicle for assessing program outcomes. With the driving force of
the globalization of the engineering profession, standards should be developed for mutual recognition of
engineering education across the world, but it is proving difficult to achieve. The Handbook of Research
on Engineering Education in a Global Context provides innovative insights into the importance of
quality training and preparation for engineering students. It explores the common and current problems
encountered in areas such as quality and standards, management information systems, innovation and
enhanced learning technologies in education, as well as the challenges of employability,
entrepreneurship, and diversity. This publication is vital reference source for science and engineering
educators, engineering professionals, and educational administrators interested in topics centered on the
education of students in the field of engineering.
"This book is aimed at educators who may be considering introducing problem-based learning and need
to know what it involves, its benefits and the practical details of how to implement it"--Provided by
publisher.
Aquananotechnology
Handbook of Research on Engineering Education in a Global Context
Current Status, and Future Insights
The Challenge of Problem-based Learning
One-Day, One-Problem
Teaching Science in Elementary and Middle School

This book provides the information that is required to start
a small spacecraft program for educational purposes. This
will include a discussion of multiple approaches to program
formation and build / buy / hybrid decision considerations.
The book also discusses how a CubeSat (or other small
spacecraft program) can be integrated into course and/or
program curriculum and the ancillary benefits that such a
program can provide. The assessment of small spacecraft
programs and participatory project-based learning programs
is also discussed extensively. The book presents prior work
related to program assessment (both for a single program and
internationally) and discusses how similar techniques can be
utilized for both formative and summative assessment of a
new program. The utility of these metrics (and past
assessment of other programs) in gaining buy-in for program
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formation and funding is also considered.
Problem-Based Learning (PBL) and Project-Based Learning are
teaching methods based on principles of student-centred
learning, which target an interdisciplinary engineering
curriculum. The transition from strictly traditional
approaches in engineering education represents significant
opportunities for change.
More than ever, our time is characterised by rapid changes
in the organisation and the production of knowledge. This
movement is deeply rooted in the evolution of the scientific
endeavour, as well as in the transformation of the
political, economic and cultural organisation of society. In
other words, the production of scientific knowledge is
changing both with regard to the internal development of
science and technology, and with regard to the function and
role science and technology fulfill in society. This general
social context in which universities and knowledge
production are placed has been given different names: the
informational society, the knowledge society, the learning
society, the post-industrial society, the risk society, or
even the post-modern society. A common feature of different
characterisations of this historic time is the fact that it
is a period in construction. Parts of the world, not only of
the First World but also chunks of the Developing World, are
involved in these transformations. There is a movement from
former social, political and cultural forms of organisation
which impact knowledge production into new forms. These
forms drive us into forms of organisation that are unknown
and that, for their very same complexity, do not show a
clear ending stage. Somehow the utopias that guided the
ideas of development and progress in the past are not
present anymore, and therefore the transitions in the
knowledge society generate a new uncertain world. We find
ourselves and our universities to be in a transitional
period in time. In this context, it is difficult to avoid
considering seriously the challenges that such a complex and
uncertain social configuration poses to scientific
knowledge, to universities and especially to education in
mathematics and science. It is clear that the transformation
of knowledge outside universities has implied a change in
the routes that research in mathematics, science and
technology has taken in the last decades. It is also clear
that in different parts of the world these changes have
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happened at different points in time. While universities in
the "New World" (the American Continent, Africa, Asia and
Oceania) have accommodated their operation to the challenges
of the construction in the new world, in many European
countries universities with a longer existence and tradition
have moved more slowly into this time of transformation and
have been responding at a less rapid pace to environmental
challenges. The process of tuning universities, together
with their forms of knowledge production and their provision
of education in science and mathematics, with the demands of
the informational society has been a complex process, as
complex as the general transformation undergoing in society.
Therefore an understanding of the current transitions in
science and mathematics education has to consider different
dimensions involved in such a change. Traditionally,
educational studies in mathematics and science education
have looked at changes in education from within the
scientific disciplines and in the closed context of the
classroom. Although educational change in the very end is
implemented in everyday teaching and learning situations,
other parallel dimensions influencing these situations
cannot be forgotten. An understanding of the actual
potentialities and limitations of educational
transformations are highly dependent on the network of
educational, cultural, administrative and ideological views
and practices that permeate and constitute science and
mathematics education in universities today. This book
contributes to understanding some of the multiple aspects
and dimensions of the transition of science and mathematics
education in the current informational society. Such an
understanding is necessary for finding possibilities to
improve science and mathematics education in universities
all around the world. Such a broad approach to the
transitions happening in these fields has not been addressed
yet by existing books in the market.
One-day, one-problem is a unique adaptation of problem-based
learning (PBL) pioneered at Republic Polytechnic, Singapore.
Here students are challenged each day with a problem from
their domain and attain the necessary learning outcomes in
the process of responding to the problem. Throughout the day
students would engage in small group discussions, selfdirected learning and conversations with their teacher who
plays the role of a facilitator. This approach to learning
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and instruction represents a new brand of constructivist
learning in a more structured learning environment compared
to conventional PBL. This book contains a series of chapters
by authors with first-hand experience in the One-day,oneproblem PBL approach. Unlike other books on PBL, the
chapters are both research-informed and practical. Results
of empirical studies into the factors of PBL such as quality
of problems, tutor behaviours, scaffoldings, student
learning and interest are discussed together with practical
implications for the educator. The book begins with an
overview of the one-day, one-problem process, providing a
viewpoint from both the student and tutor. Republic
Polytechnic’s pedagogical philosophy and epistemological
belief of education are introduced with the intent to share
how the polytechnic designed and implemented a system that
supports the philosophical beliefs. Results and practical
implications of empirical studies on the various factors
that influence students’ learning in PBL are discussed.
These include the quality of problems and the use of
scaffoldings for students’ learning, tutors as facilitators,
preparation of staff for PBL, student assessment, how
students learn in the process of PBL and student interest.
Overcoming Challenges in Software Engineering Education:
Delivering Non-Technical Knowledge and Skills
Engineering Education and Technological / Professional
Learning
The Routledge International Handbook of Research on Teaching
Thinking
Pre-university Engineering Education
Business and Social Sciences
PBL in Engineering Education
Project approaches in engineering education are a relatively recent
phenomenon in Portugal, Spain and Latin-America. Teachers, educational
researchers and managers in engineering education are discovering the
added value of team work, solving interdisciplinary open-ended problems
in a meaningful learning environment that is similar to the professional
context of future engineers. This book seeks to present a wide range of
experiences of project approaches to engineering education, varying
from mature to starting. It discusses different aspects of project
approaches like project management, teacher training, assessment and
institutional support. It also describes experiences taking place in a
number of countries – Portugal, Brazil, the Netherlands, Denmark,
Germany, Spain and Australia – in order to provide an overview of project
approaches in different cultural backgrounds. It aims to encourage those
who are considering project approaches in their own engineering
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education context, taking into account the advantages of training future
engineers through project work, while being aware of the challenges that
a shift from traditional education to a project may bring.
First Published in 1998. Routledge is an imprint of Taylor & Francis, an
informa company.
This book presents the case for Project-Based Learning within SocioTechnical Systems in Engineering Education. The book highlights the
importance of projects as Socio-Technical Systems as a means for
supporting and enhancing international accreditation of engineering
programs. Practical examples illustrate how Socio-Technical Systems are
brought into the educational environment through Project-Based
Learning. The book goes on to discusses the impact this may have on
Engineering Education practice. The work presented will enable
engineering educators to develop curricula that can respond to societal
needs, while also enhancing teaching and learning. It offers an approach
to engineering education that centers on engaging scholars in projects
that are located within socio-technical systems. University, government
and industry leaders will gain from this book as it provides insight into
strategic planning and partnership-building for Engineering Education.
We hope this book will further foster deep scholarship of research to
ready engineering faculties for engaging responsibly with their
surrounding communities. Features: Offers applications of Project-Based
Learning (PBL) in Engineering Education Matches elements of SocioTechnical Systems in Higher Engineering Education, with the Exit Level
Outcomes (ELOs) required by professional engineering bodies Provides
practical examples for the establishment of project environments within
an academic faculty Shows examples in the success of execution of
projects involving engineering educators, researchers, program
developers, government agencies and industry partners Presents a
framework to develop Project-Based Learning in Engineering Education
that addresses Socio-Technical requirements and will enable engineering
educators to collaboratively develop engineering curricula with industry
that will respond to societal needs
This inclusive cross-cultural study rethinks the nexus between
engineering education and context. In so doing the book offers a
reflection on contextual boundaries with an overall boundary crossing
ambition and juxtaposes important cases of critical participation within
engineering education with sophisticated scholarly reflection on both
opportunities and discontents. Whether and in what way engineering
education is or ought to be contextualized or de-contextualized is an
object of heated debate among engineering educators. The uniqueness of
this study is that this debate is given comprehensive coverage –
presenting both instrumentally inclined as well as radical positions on
transforming engineering education. In contextualizing engineering
education, this book offers diverse commentary from a range of
disciplinary, meta- and interdisciplinary perspectives on how cultural,
professional, institutional and educational systems contexts shape
histories, structural dynamics, ideologies and challenges as well as new
pathways in engineering education. Topics addressed include examining
engineering education in countries ranging from India to America, to
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racial and gender equity in engineering education and incorporating
social awareness into the area. Using context as “bridge” this book
confronts engineering education head on. Contending engineering
ideologies and corresponding views on context are juxtaposed with
contending discourses of reform. The uniqueness of the book is that it
brings together scholars from the humanities, the social sciences and
engineering from Europe – both East and West – with the United States,
China, Brazil, India and Australia.
Technology and Problem-based Learning
Developments in Engineering Education Standards: Advanced Curriculum
Innovations
Outcome-Based Science, Technology, Engineering, and Mathematics
Education: Innovative Practices
Emerging Research and Opportunities
Industry Integrated Engineering and Computing Education
Introducing Problem-Based Learning (PBL) for Creativity and Innovation
in Chinese Universities: Emerging Research and Opportunities

Since 2001, the international network Active Learning in Engineering education (ALE) organized
a series of international workshops on innovation of engineering education. The papers in this
book are selected to reflect the state of the art, based on contributions to the 2005 ALE workshop
in Holland. This overview of experiences in research and practice aims to be a source of
inspiration for engineering educators.
The success of Problem Based Learning and Project Organised learning (PBL) as an educational
method in the field of Higher Engineering Education is clear and beyond any doubt.
This second edition of Project-Based Learning (PBL) presents an original approach to Science,
Technology, Engineering and Mathematics (STEM) centric PBL. We define PBL as an “illdefined task with a well-defined outcome,” which is consistent with our engineering design
philosophy and the accountability highlighted in a standards-based environment. This model
emphasizes a backward design that is initiated by well-defined outcomes, tied to local, state, or
national standard that provide teachers with a framework guiding students’ design, solving, or
completion of ill-defined tasks. This book was designed for middle and secondary teachers who
want to improve engagement and provide contextualized learning for their students. However, the
nature and scope of the content covered in the 14 chapters are appropriate for preservice teachers
as well as for advanced graduate method courses. New to this edition is revised and expanded
coverage of STEM PBL, including implementing STEM PBL with English Language Learners
and the use of technology in PBL. The book also includes many new teacher-friendly forms, such
as advanced organizers, team contracts for STEM PBL, and rubrics for assessing PBL in a larger
format.
The Cambridge Handbook of Engineering Education Research is the critical reference source for
the growing field of engineering education research, featuring the work of world luminaries
writing to define and inform this emerging field. The Handbook draws extensively on
contemporary research in the learning sciences, examining how technology affects learners and
learning environments, and the role of social context in learning. Since a landmark issue of the
Journal of Engineering Education (2005), in which senior scholars argued for a stronger
theoretical and empirically driven agenda, engineering education has quickly emerged as a
research-driven field increasing in both theoretical and empirical work drawing on many social
science disciplines, disciplinary engineering knowledge, and computing. The Handbook is based
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on the research agenda from a series of interdisciplinary colloquia funded by the US National
Science Foundation and published in the Journal of Engineering Education in October 2006.
University Science and Mathematics Education in Transition
Exploring and Extending the Legacy of Howard S. Barrows
Engineering Education and Practice in Context, Volume 1
An Approach to Problem-based Learning
Management of Change
The focus of this Special Issue is aimed at enhancing the discussion of Engineering
Education, particularly related to technological and professional learning. In the 21st
century, students face a challenging demand: they are expected to have the best
scientific expertise, but also highly developed social skills and qualities like teamwork,
creativity, communication, or leadership. Even though students and teachers are
becoming more aware of this necessity, there is still a gap between academic life and
the professional world. In this Special Edition Book, the reader can find works tackling
interesting topics such as educational resources addressing students’ development of
competencies, the importance of final year projects linked to professional
environments, and multicultural or interdisciplinary challenges.
"This book provides insights into initiatives that enhance student learning and
contribute to improving the quality of undergraduate STEM education"--Provided by
publisher.
This book provides a collection of the latest advances in engineering education in the
Middle East and North Africa (MENA) region and sheds insights for future development.
It is one of the first books to address the lack of comprehensive literature on
undergraduate engineering curricula, and stimulates intellectual and critical discourse
on the next wave of engineering innovation and education in the MENA region. The
authors look at recent innovations through the lens of four topics: learning and
teaching, curriculum development, assessment and accreditation, and challenges and
sustainability. They also include analyses of pedagogical innovations, models for
transforming engineering education, and methods for using technological innovations
to enhance active learning. Engineering education topics on issues such as
construction, health and safety, urban design, and environmental engineering in the
context of the MENA region are covered in further detail. The book concludes with
practical recommendations for implementations in engineering education. This is an
ideal book for engineering education academics, engineering curriculum developers
and accreditation specialists, and deans and leaders in engineering education.
The world’s fresh water supplies are dwindling rapidly—even wastewater is now
considered an asset. By 2025, most of the world's population will be facing serious
water stresses and shortages. Aquananotechnology: Global Prospects breaks new
ground with its informative and innovative introduction of the application of
nanotechnology to the remediation of contaminated water for drinking and industrial
use. It provides a comprehensive overview, from a global perspective, of the latest
research and developments in the use of nanotechnology for water purification and
desalination methods. The book also covers approaches to remediation such as high
surface area nanoscale media for adsorption of toxic species, UV treatment of
pathogens, and regeneration of saturated media with applications in municipal water
supplies, produced water from fracking, ballast water, and more. It also discusses
membranes, desalination, sensing, engineered polymers, magnetic nanomaterials,
electrospun nanofibers, photocatalysis, endocrine disruptors, and Al13 clusters. It
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explores physics-based phenomena such as subcritical water and cavitation-induced
sonoluminescence, and fog harvesting. With contributions from experts in developed
and developing countries, including those with severe contamination, such as China,
India, and Pakistan, the book’s content spans a wide range of the subject areas that fall
under the aquananotechnology banner, either squarely or tangentially. The book
strongly emphasizes sorption media, with broad application to a myriad of
contaminants—both geogenic and anthropogenic—keeping in mind that it is not
enough for water to be potable, it must also be palatable.
Global Advances in Engineering Education
International Perspectives on Engineering Education
Rethinking Engineering Education
Implementation of Problem-Based and Project-Based Learning in Engineering
International Handbook of Inquiry and Learning
Cambridge Handbook of Engineering Education Research

Like most good educational interventions, problem-based learning (PBL) did not
grow out of theory, but out of a practical problem. Medical students were bored,
dropping out, and unable to apply what they had learned in lectures to their
practical experiences a couple of years later. Neurologist Howard S. Barrows
reversed the sequence, presenting students with patient problems to solve in
small groups and requiring them to seek relevant knowledge in an effort to solve
those problems. Out of his work, PBL was born. The application of PBL
approaches has now spread far beyond medical education. Today, PBL is used
at levels from elementary school to adult education, in disciplines ranging across
the humanities and sciences, and in both academic and corporate settings. This
book aims to take stock of developments in the field and to bridge the gap
between practice and the theoretical tradition, originated by Barrows, that
underlies PBL techniques.
The integration of technology in education has provided tremendous opportunity
for learners of all ages. In today?s technology-focused society, the traditional
classroom setting is being transformed through online learning platforms,
collaborative and experimental methods, and digital educational resources that
go hand-in-hand with non-digital learning devices. The Handbook of Research on
Applied E-Learning in Engineering and Architecture Education reviews the latest
research available on the implementation of digital tools and platforms within the
framework of technical education, specifically in the subjects of architecture and
engineering. Taking a global approach to the topic of online learning
environments for technical education at all grade levels, this comprehensive
reference work is ideally designed for use by educators, instructional designers,
and researchers from around the world. This handbook contains pertinent
research on a variety of educational topics including online learning platforms,
mobile and blended learning, collaborative learning environments, gaming in
education, informal learning, and educational assessment.
This resource gives the reader information on the development and
implementation of problem-based learning (PBL). It gives rise to further debate
and refinement of PBL in specific applications elsewhere and in general
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educational discussion and thought.
Teaching Science in Elementary and Middle School offers in-depth information
about the fundamental features of project-based science and strategies for
implementing the approach. In project-based science classrooms students
investigate, use technology, develop artifacts, collaborate, and make products to
show what they have learned. Paralleling what scientists do, project-based
science represents the essence of inquiry and the nature of science. Because
project-based science is a method aligned with what is known about how to help
all children learn science, it not only helps students learn science more
thoroughly and deeply, it also helps them experience the joy of doing science.
Project-based science embodies the principles in A Framework for K-12 Science
Education and the Next Generation Science Standards. Blending principles of
learning and motivation with practical teaching ideas, this text shows how projectbased learning is related to ideas in the Framework and provides concrete
strategies for meeting its goals. Features include long-term, interdisciplinary,
student-centered lessons; scenarios; learning activities, and "Connecting to
Framework for K–12 Science Education" textboxes. More concise than previous
editions, the Fourth Edition offers a wealth of supplementary material on a new
Companion Website, including many videos showing a teacher and class in a
project environment.
Essential Readings in Problem-Based Learning
Small Spacecraft Development Project-Based Learning
Proceedings of the Second International Conference on the Future of ASEAN
(ICoFA) 2017 - Volume 1
An Integrated Science, Technology, Engineering, and Mathematics (STEM)
Approach
Innovative Practices
ICTIEE 2014
Computer science graduates often find software engineering knowledge and
skills are more in demand after they join the industry. However, given the lecturebased curriculum present in academia, it is not an easy undertaking to deliver
industry-standard knowledge and skills in a software engineering classroom as
such lectures hardly engage or convince students. Overcoming Challenges in
Software Engineering Education: Delivering Non-Technical Knowledge and Skills
combines recent advances and best practices to improve the curriculum of
software engineering education. This book is an essential reference source for
researchers and educators seeking to bridge the gap between industry
expectations and what academia can provide in software engineering education.
This book describes an approach to engineering education that integrates a
comprehensive set of personal, interpersonal, and professional engineering skills
with engineering disciplinary knowledge in order to prepare innovative and
entrepreneurial engineers. The education of engineers is set in the context of
engineering practice, that is, Conceiving, Designing, Implementing, and
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Operating (CDIO) through the entire lifecycle of engineering processes, products,
and systems. The book is both a description of the development and
implementation of the CDIO model and a guide to engineering programs
worldwide that seek to improve the education of young engineers.
SUMMARY.
Insights Into Global Engineering Education After the Birth of Industry 5.0 presents
a comprehensive overview of recent developments in the fields of engineering
and technology. The book comprises single chapters authored by various
researchers and edited by an expert active in the engineering education research
area. It provides a thorough overview of the latest research efforts by
international authors on engineering education and opens potential new research
paths for further novel developments.
Global Prospects
STEM Project-Based Learning
Advances, Cases, Frameworks, and Toolkits for Implementation
Handbook of Research on Applied E-Learning in Engineering and Architecture
Education
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