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INTRODUCTION

Professionals tend to work in environments that 
continually attract change and innovation. This is 
particularly true for engineering as technology is 
continually invaded by change. In a fast changing 

world, the ability to generate ideas to create prod-
ucts and solutions to problems that satisfy social 
and consumer demands needs a creative dynamic 
between knowledge-creation, entrepreneurialism 
and consumers. Without new knowledge, there will 
be no products or services to offer, and possibly 
no effective platforms through which to deliver 
them. Without entrepreneurialism, it is not pos-
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ABSTRACT

This chapter explores Problem-Based Learning (PBL) curricula in engineering in Australasian uni-
versities, in particular its effects on student approaches to learning in PBL teams. Exploring from the 
three view points: curriculum design and implementation; institutional support structures assisting the 
transition to PBL for both students and academics; and student learning experiences in PBL teams, this 
chapter intends to close the loop for institutions and academics using PBL to educate future engineers. 
In particular, this chapter examines the design of engineering PBL courses or subjects within programs 
and the ways in which learning experiences are designed for students, the support structures that institu-
tions put in place for both academics and students to transition to PBL, teacher practices and student 
experiences of learning both individually and as a team in PBL. It is argued that many engineering 
programs still undermine the need for designing learning experiences to help students achieve the de-
sired learning outcomes; seldom consider the learning cultures adopted by PBL teams and how students 
engage in learning as individuals and as a team. This chapter argues the need for approaches to PBL 
that enhance student learning and experiences in engineering and the need for support structures that 
assist both students and academics in the transition to problem-based learning.
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sible to take advantage of the potential or benefit 
within new knowledge and take that to market. 
Without take-up by the market, be that social or 
economic in conception, innovation will merely 
be novelty (Smith-Bingham, 2006).

Engineering is a field of knowledge and en-
deavour in which likely technological changes 
and challenges impact the world and influence 
the engineering profession (Schön, 1983). In the 
last hundred years, our world has changed steadily 
and more rapidly than it has in the preceding past. 
It has become a healthier, mostly safer and an 
extremely productive place, where engineering 
through technology has forged an irreversible 
imprint on our lives, identity and the society. 
Modern engineers revolutionise the world by 
engaging in all phases of simple to often incred-
ibly complex lifecycle of products, processes and 
systems that have one feature in common—they 
meet the changing needs of society.

Consequently, the engineering industry expects 
engineers to find not only engineering solutions to 
a problem, but also economic solutions that have a 
high potential of being successful. The new skills 
and perspectives required of engineers are expected 
to extend their broader leadership role, as the expec-
tations of the technological world on engineers are 
higher than in the past. Yet, engineers commonly do 
not reflect critically on social issues; nor are they 
asked to consider these issues at university. Indeed, 
universities often design and implement engineer-
ing courses that are quite successful in training 
students with diverse views to adopt a stereotypical 
technology-oriented view (Hadgraft, 1993).

However, today’s engineering industry mea-
sures an engineer’s knowledge and skills not 
only from the breadth and depth of disciplinary 
knowledge, but also from the individual’s experi-
ence in developing personal and professional skills 
and the ability to work with other engineers and 
with colleagues from other disciplines (Crawley, 
Malmqvist, Östlund, & Brodeur, 2007). Simulta-
neously, engineers are also expected to address 
contemporary challenges such as innovation and 

sustainability or sustainable development, which 
emerge in high importance for both engineering 
and engineering education.

If our engineering graduates need to succeed 
in this changing environment, are we preparing 
them for it in the classroom? Can the learning 
that takes place in the protected environment 
of a tertiary institution be transferred into other, 
rough-and-tumble learning contexts? How do 
we help students continue to learn when no 
longer under the supervision of their lecturers or 
tutors? To address these issues the engineering 
curriculum requires major rethinking. That is, it 
requires restructuring of engineering programs, 
reallocation of teaching and learning resources, 
and refocusing of faculty and professional society 
time and energy to strengthen the educational 
infrastructure and to educate engineers to tackle 
the challenges of the future.

Engineering education stands to be marginal-
ized if the education system is passive. The educa-
tion that we provide to engineers must prepare them 
to be more than merely fulfilling a technological 
function. It needs to prepare engineers to become 
leaders in making wise decisions about technol-
ogy and policies that will foster innovation. Best 
practice Engineering education relies on designing 
and implementing effective courses and programs 
of study and providing a variety of conducive, 
enriching and authentic learning experiences for 
students (King, 2008).

This chapter focuses on relatively recent 
paradigm shift to problem-based pedagogical ap-
proaches in engineering education and its effects 
on student learning. Studying the problem-based 
engineering curricula from three view points: cur-
riculum design and implementation; institutional 
support structures to assist academics and students 
to transition to PBL; and student learning in PBL 
teams, this chapter attempts to close the loop by 
inviting institutions and academics to consider 
some of the potential challenges that are identified 
here and how such challenges may be addressed 
in their own contexts.



 

 

16 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/problem-based-learning-curricula-

engineering/65227

Related Content

Conceptual Design Model of Instructional Interfaces: Implications for Usability Evaluation
Abdulrauf Tosho (2019). International Journal of Quality Control and Standards in Science and Engineering

(pp. 1-10).

www.irma-international.org/article/conceptual-design-model-of-instructional-interfaces/255148

Technology Entrepreneurship in the Concept of Development of the Innovative System of a

Technical University
Vita Vlasovaand Anna Pilyugina (2019). Handbook of Research on Engineering Education in a Global

Context (pp. 515-523).

www.irma-international.org/chapter/technology-entrepreneurship-in-the-concept-of-development-of-the-innovative-

system-of-a-technical-university/210348

Concept of Automated Support to Problem: Modular Vocational Training
Andrey Igorevich Vlasov, Ludmila Vasilievna Juravlevaand Vadim Anatolievich Shakhnov (2019).

Handbook of Research on Engineering Education in a Global Context (pp. 101-114).

www.irma-international.org/chapter/concept-of-automated-support-to-problem/210311

Teaching a Technical Writing and Research Course to Engineering Students: Recommendations

for Curriculum Reform
Anna-Maria Andreou (2021). Cases on Engineering Management Education in Practice (pp. 22-38).

www.irma-international.org/chapter/teaching-a-technical-writing-and-research-course-to-engineering-students/265011

Implementation of Online Instructional Technology and Hands-On Skills Training
Giang Nguyen Thi Huong (2014). International Journal of Quality Assurance in Engineering and

Technology Education (pp. 65-76).

www.irma-international.org/article/implementation-of-online-instructional-technology-and-hands-on-skills-training/111950

http://www.igi-global.com/chapter/problem-based-learning-curricula-engineering/65227
http://www.igi-global.com/chapter/problem-based-learning-curricula-engineering/65227
http://www.irma-international.org/article/conceptual-design-model-of-instructional-interfaces/255148
http://www.irma-international.org/chapter/technology-entrepreneurship-in-the-concept-of-development-of-the-innovative-system-of-a-technical-university/210348
http://www.irma-international.org/chapter/technology-entrepreneurship-in-the-concept-of-development-of-the-innovative-system-of-a-technical-university/210348
http://www.irma-international.org/chapter/concept-of-automated-support-to-problem/210311
http://www.irma-international.org/chapter/teaching-a-technical-writing-and-research-course-to-engineering-students/265011
http://www.irma-international.org/article/implementation-of-online-instructional-technology-and-hands-on-skills-training/111950

