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   Foreword   

 We live, so we are frequently told, in a liquid age, an age that is at once fl uid and 
unpredictable but also potentially challenging and even destabilising. In this situa-
tion, the idea of ecology has much to offer. It points both to systems and forces that 
stand independently of human perceptions that have a real presence in the world. It 
hints at the interconnectedness of those systems – both internally and across them – 
but also at their frailty. But more still, it suggests that humanity in general, and 
human beings as individuals, have possibilities for responding to this set of circum-
stances so as to advance well-being in the world. All of this has application to the 
world of learning, for learning can be considered as a set of interconnected systems, 
both personal and institutional and both formal and informal. And these systems can 
be fragile and impaired – learning may not be being enhanced as it might – and yet 
they could be enhanced by human interventions. 

 If this book,  Problem - Based Learning into the Future :  Imagining an Agile PBL 
Ecology for Learning , had just spelt out this story of learning understood through an 
ecological gaze, it would have earned its spurs. Here, for instance, the narrative 
shares ideas about the interrelationships between formal and informal learning, as 
well as learning through the lifespan (‘lifewide’ as well as ‘lifelong’ learning); 
about authenticity, as learners rightly have an interest in attending to their own well- 
being; and about learning as situated within learning communities. This book, 
therefore, opens a wide vista presaged by the very idea of ecological learning. 
However, it does much more than this, having – as I judge it – four achievements, 
all of which are hinted at in the title. 

  First , this book brings out the dual aspect of the idea of ecology, in that it both 
points to intertwined systems in the world and to the possibilities for human action 
that might enhance those systems.  Second , it brings the idea of agility into play, in 
thinking about learning as an ecological space. This is a brilliant ploy, for the notion 
of agility speaks of nimble-footedness but also of powers of the mind and of sys-
tems and institutions. Nimbleness can be seen both in individuals, in their own 
learning stances and in learning arrangements, which have the capacities to encour-
age or thwart individuals’ efforts. It can also be seen in institutions – educational 
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institutions, for instance: do they have the capacities to respond swiftly to diffi cult 
situations and the capacities to refl ect on themselves as learning institutions?  Third , 
the book places problem-based learning at its heart. This is surely an astute gambit, 
for problem-based learning conjures up fl uidity and fl exible responses that have to 
be characteristic of ecological learning at all of its levels. 

  Fourth , the argument nicely brings out the signifi cance of the imagination in 
developing ecological learning. Ecological learning is not given. It is not just already 
in the world, simply to be discerned. Rather, it has to be imagined, if it is fully to be 
brought off. And, in that imagining, all manner of considerations and judgements 
will need to come into play. What might it be to orient a particular curriculum more 
in an ecological direction? What could it be to enhance the experiences of a group 
of students (on this course, on that course) so that they are ecological learners? 
What might it look like for a university to tilt more towards a concern with an eco-
logical conception of learning? 

 But this imagination – this imagining of ecological learning – has to live in the 
real world. Learning is already ecological, whether that feature is recognised or not. 
More than ever before, as they struggle through life, individuals are learning in all 
manner of ways and in all manner of situations. Inescapably, they have their being 
in multiple learning spaces, and those learning moments stand in various relation-
ships with each other. 

 To a large extent, those learning experiences may be deliberately taken up, as 
 learning ventures , and so show something approaching a coherent pattern. An indi-
vidual, having say taken early retirement, might opt to take up learning the piano 
and to sing in a choir and consciously form a pattern of learning challenges that hold 
together in a personal self-narrative. But in a complex world, with individuals char-
acteristically having multiple experiences even in the course of a single day, learn-
ing is also bound to be somewhat haphazard. One never knows what the day will 
bring and what experiential challenges may unfold. 

 An individual’s learning ecology takes on, in turn, a signifi cant degree of  untow-
ardness . And some of those experiences will present ideas that clash. This is inevi-
tably the case, for ideas spring out of frameworks that themselves stand in tension 
with each other. For example, frameworks of justice, equity, freedom, openness, 
security, integrity, understanding, reason, emotion, duty and authenticity all have 
their own trajectories, criss-crossing each other with different velocities. 

 An individual’s learning ecology is, therefore,  given  to some extent. It has – to 
put the matter formally – an ontological robustness. It really exists – in the real 
world. It springs out of a complex world, and additionally it poses real dilemmas 
and awkwardnesses. These latter are features of  super complexity, that phenomenon 
in which readings of a situation and ideas proliferate and frequently stand in indis-
soluble rivalry. And this world, replete with both its complexity and supercomplex-
ity, is the world in which individuals, communities and societies have to navigate. 
No wonder that many crave for order and simplicity and, on occasions, turn to 
ready-made ideologies that appear to make sense of the world. 

 Learning ecologies, accordingly, not only are present in the world but they may 
be impaired. It is here that both challenges and responsibilities open up for those in 
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educational settings, for learning ecologies – at all levels, of individuals,  communities 
and society – can become a focus of educational attention. This is not just a matter 
of their ‘sustainability’ (a term beloved of the ecologists) or even of their repair but 
is rather a matter of their enhancement and, thereby, and as stated, of their being 
 imagined . This is a very considerable educational challenge, to assist individuals 
and communities in thinking about their own learning, in equipping them with the 
resources to forge productive connections across learning experiences, in helping 
them to be more agile in responding effectively to the many learning challenges that 
will assuredly present and in aiding their own imaginative powers and qualities to 
live purposefully amid dynamic learning situations. 

 It is a measure of this book that it works in all of these ways, providing concep-
tual, theoretical and practical resources as it does so, and its authors, Megan Kek 
and Henk Huijser, are much to be applauded. They have given us a volume that can 
be and should be mined many times, with its pretty well inexhaustible seams, which 
only open to yet further issues and possibilities. Like all good learning ecologies – 
and this book is a learning ecology in itself – it has its own qualities of continuing 
emergence.  

   Institute of Education     Ronald     Barnett   
 University College London  
  London ,  UK      
 June 2016 
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  Pref ace   

 We originally started this book with a notion of ‘revitalising’ problem-based learn-
ing (PBL) in university classrooms by wanting to sustain the key essentials of effec-
tive PBL through the revitalisation or transformation of the curriculum, problems, 
teaching approach and assessment. Even though PBL is being used differently in 
different disciplines, different cohorts and different cultures, not all are successful 
or have their expectations met. So, we started this book project with the intention to 
remind – to revitalise – teachers and administrators about the key essentials or non- 
negotiables considered critical success drivers of PBL in their classrooms, courses, 
programs and institutions. But something else happened along the way! 

 There are many factors that may explain why different teachers and administra-
tors experience different results from their PBL implementation. It is only when we 
refl ected on our own PBL teaching and implementation days – some good and some 
bad – that we were reminded of Howard S. Barrows, one of the founding fathers of 
PBL, as to the true intention of PBL in education. We remembered that it is always 
about the students and their learning. To which many would say, ‘Me too, so what?’ 
For Howard and us, it is all about recognising and respecting our students, that is, as 
soon as they complete their education, they can seamlessly immerse themselves into 
society as active members of their professions and communities. We would hope 
that they go on to become producers, creators, leaders and contributors in and for 
society, as much as they would become consumers. A PBL teacher’s role is to create 
the relevant and appropriate landscape with creativity and imagination during the 
time students are with us to give them ample opportunities to engage and to be 
rewarded and energised, rather than simply comply. What happened along the way 
was that we began to explore in earnest the actual learning environments and every-
thing that contributes to that environment. Partly based on Megan’s PhD research 
and partly on reviewers’ feedback on an earlier draft of the manuscript, this idea 
began to morph into what we have ultimately called  an agile PBL ecology for 
learning . 

 So what started as revitalising PBL, and as reminding teachers and administra-
tors on how to revitalise their university landscape, ultimately became  an agile PBL 
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ecology for learning , a process of iterative and continuous renewal in our own 
teaching and learning practices and a recognition of the complexity of factors that 
feed into, and out of, the learning process. The concept of an agile PBL ecology for 
learning thus helped us to illuminate the true intentions and purpose of PBL in edu-
cation and thereby imagine future applications. That is, PBL must perpetually stay 
responsive to the dynamics of society to carry out our responsibility as teachers in 
preparing our students for society, as well as recognise and draw on what they bring 
to the learning environment, for each student has a history and a set of skills; no one 
is an empty vessel. However, students’ learning, growth and development cannot be 
assumed. Hence, by focusing on a continuously adaptive approach to education 
renewal, we believe that an agile PBL approach to curriculum design, teaching, 
assessment, student support, scholarship of teaching and research, sustainability 
and evaluation is innovative and  agile  enough to extend on and sustain the true 
intentions of PBL in universities: to contribute to society through preparing students 
to be agile, adaptive, innovative and creative global citizens. 

 We invite you to explore our ideas contained in this book. In ‘walking our own 
talk’, this book is necessarily agile and cross-disciplinary, connecting with knowl-
edge from a variety of disciplinary fi elds, including (but not limited to) educational 
psychology, learning sciences, student approaches to learning, approaches to teach-
ing, management, educational technology, organisational behaviour, leadership, 
assessment, evaluation, marketing, media and communications, innovation, educa-
tional environment, professional learning, academic development, student develop-
ment, student experience, human development, counselling and quality. In the end, 
we hope you will be able to recognise and situate yourself within an agile PBL 
ecology for learning, be that as a reader, educator or learner. 

 P.S. Henk and Megan contributed equally to the book – it was truly a 
partnership!  

    Toowoomba ,  QLD ,  Australia      Megan     Yih     Chyn     A.     Kek    
   Suzhou ,  Jiangsu ,  China      Henk     Huijser   
   May 2016     
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    Chapter 1   
 Introduction                     

          In this book we respond to a higher education environment that is on the brink of 
profound changes and that consequently requires a continuous fl exibility to educa-
tion renewal at all levels. When we say it is on the brink, what we are really saying 
is that many of these changes are already underway. There are numerous other 
examples of industries that have been slow to adapt – slow to recognise, respect and 
respond (Chickering,  2006 ) – to fast-changing contexts, and they have been forced 
to face the consequences. One example in Australia is the demise of the national car 
manufacturing industry and the most recent example is the journalism profession. 
To some who have worked in the journalism profession for a long time, such as 
long-serving newspaper journalists at newspapers like  The Age  in Melbourne or  The 
Sydney Morning Herald , it must have felt like the bottom fell out of their well- 
established world from one day to the next, and they were obviously ill-prepared for 
it. After all, these newspapers had been Australian institutions for more than a hun-
dred years; surely would this not change from one day to the next? Think again. 

 There is no doubt that we are in the midst of profound disruptions to the way 
things have been done for a long time, not in the least due to fast-changing technolo-
gies and the possibilities they afford. The Internet and the World Wide Web have had 
huge impacts, which in turn have infl uenced the social fabric of our lives through 
the growing ubiquity of social media, networking and mobile media tools. In educa-
tion in general, and in the universities in particular, these changes have ushered in 
an age characterised by a rapidly increasing evolution of online learning with inte-
gration of online, hybrid and collaborative learning and, most recently, phenomena 
such as massive open online courses (MOOCs), the rise of big data analytics driving 
learning and personalised learning and support for students. Each of these develop-
ments have the potential to cause major disruptions in the way we operate in the 
universities, and if we do not prepare to engage with these changes and indeed 
respond, we are in danger of facing a situation where one day the bottom will have 
fallen out, and we would never have seen it coming. We need to recognise that 
changes are inevitable and respect that these changes are here to stay, some evolu-
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tionary, some revolutionary, and we need to respond but respond in adaptive and 
agile ways and, importantly, with imagination and creativity. 

 You may think that we are suggesting there is a sense of inevitability about this, 
in a technological determinist sense. This would betray a kind of defeatist attitude 
whereby we lack a sense of agency to infl uence or take charge of any of it, or that it 
is trendy or educationally fashionable. In fact, we suggest the exact opposite. Rather 
than seeing change as something that is ‘done to us’ and that we cannot control, we 
are concerned with responding by taking charge of the changes, through using 
problem- based learning (PBL) as an adaptive approach to empower students and 
ourselves. In this way we could enable everyone – students, teachers, administrators 
and policy makers – to engage with technology and with broader changes in produc-
tive and enriching ways. Such an approach to university education would recognise 
‘the teleological character of higher education – the fact that education always raises 
the question of its purpose – and account for the fact that the question of educational 
purpose always poses itself in relation to three different domains’ (Biesta,  2015 , 
p. 84), which are ‘qualifi cation, socialisation and subjectifi cation’ (p. 77). 
Qualifi cation refers to the transmission and acquisition of knowledge, skills and 
disposition; socialisation is about students being presented with ways of being and 
doing; and subjectifi cation addresses the qualities of being a subject such as auton-
omy, independence, critical reasoning and so forth (Biesta,  2015 ). Central to these 
three domains is having the judgement ‘to maintain an educationally meaningful 
balance between these domains’ (Biesta,  2015 , p. 84). As such, we recognise that we 
will always have to engage with knowledge, skills and dispositions and the mecha-
nisms of achieving results in each of them, but we argue that it is crucial to also 
consider the  person  whom the university is targeting and developing in a more 
holistic sense. In other words, the  person  is about a lot more than discipline-specifi c 
knowledge and skills and includes a level of adaptability and an ability to cross 
boundaries that are increasingly required to function effectively in a contemporary 
society. 

 The way we defi ne the purpose of university education here is towards building 
meaningful participation and contribution between students and ourselves – teach-
ers, administrators and professional staff – and the ‘world’ and vice versa. No longer 
are we satisfi ed with just enabling students so to do specifi c things or to perform 
(qualifi cation), but we also want to ensure that they are being socialised (socialisa-
tion), through PBL, into what becomes a ‘way-of-being’ (subjectifi cation), which 
includes attributes such as willingness and comfort in taking risks, critical reason-
ing, refl ection, resourcefulness and being functionally autonomous – all qualities of 
lifelong learners – that can be applied when they work and live in a world where the 
only certainty is uncertainty. In this vision, universities have a big role to play, but 
not in a ‘business as usual’ kind of way. In this book, we focus specifi cally on the 
potential of PBL as a broad-based approach to learning and teaching in the universi-
ties to connect students and the world, and vice versa, for learning. Here, we share 
Ito et al.’s ( 2013 ) connected learning model of education, which:

1 Introduction
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  advocates for broader access to learning that is socially embedded, interest driven, and 
oriented toward educational, economical, or political opportunity. Connected learning is 
realised when a young person is able to pursue a personal interest or passion with the sup-
port of friends and caring adults, and is in turn able to link this learning to academic 
achievement, career success or civic engagement. 

   Even though Ito and her team’s connected learning model is targeted at young 
children, we share a similar notion of connectivity where students are connected to 
learning beyond the garden walls of university, where the world beyond the univer-
sity is also meaningfully participating and contributing to education, rather than 
separated out. In Barnett’s ( 2013 , p. 4) words, ‘we are at a fork: we are faced with a 
self-imposed entrapment within some very narrow ideas of the university in one 
direction and, in the other, a glimpse of the  possibility of possibilities  is just begin-
ning to open’. 

 Since PBL’s conception in medical education nearly 50 years ago (Barrows & 
Tamblyn,  1980 ), it has been incorporated into many learning and teaching contexts 
with varying success. PBL is still being adopted and adapted in a wide range of 
educational fi elds and levels. The ‘elastic’ quality of PBL has allowed for different 
types and culturally variant versions of PBL with associated challenges and suc-
cesses in implementation (see, e.g. Hmelo-Silver,  2012 ; Hung,  2011 ; Hung & 
Loyens,  2012 ), and PBL continues to evolve with new types or ‘constellations’ 
(Savin-Baden,  2014 , p. 197) for the uncertain and yet unknown challenges of the 
twenty-fi rst century. New PBL constellations must ‘embrace “liquid learning” – the 
sense that learning and knowledge are always on the move … within and beyond 
disciplinary areas’ (Savin-Baden,  2014 , p. 210). Interestingly, herein lies both its 
strength and its potential weakness, for PBL is obviously seen as elastic enough to 
be ‘stretched’ into a wide variety of context-specifi c versions, or indeed constella-
tions, but at the same time this creates a potential danger of ‘anything goes’. In this 
book, we choose to engage with PBL for its potential, and so we are consciously 
positioning ourselves on the side of the fence where (with Barnett,  2013 ) imagina-
tion is allowed to think about future possibilities in an unrestricted manner. However, 
we are clearly not the only ones to think along these lines. So what are we adding to 
this already crowded space? We acknowledge that much has been written about the 
practical aspects of PBL in the form of guidelines, ‘how to’ guides and evaluations 
of small-scale practices and case studies as well as larger-scale practices in some 
cases (O’Grady, Yew, Goh, & Schmidt,  2012 ). Moreover, much has been written 
about the impact of PBL on university students’ learning and on tertiary teaching 
practices. Thus, we will not reiterate this material. 

 Rather, we are interested in  imagining  the future of the universities, through 
 imagining  ways to leverage the elasticity of PBL and enable Savin-Baden’s ( 2014 ) 
liquid learning. In this way, we can respond to future challenges and PBL may be 
incorporated into practices that could reshape that future. This is not a book about 
ready-made solutions nor is this about a toolbox of answers. After all, how can you 
design ready-made solutions for problems or issues that may not even exist yet? So 
we  imagine , rather, the ‘person’ that we would like our students to become while 
studying at the university and upon graduation and how we would approach the 
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education of students in a world that is growing ever fuzzier and more unpredictable 
with the advances of technology. We agree with Barnett ( 2013 ) that the broader 
contemporary debates about ‘the university’ are stunted by rigidifi ed and narrow 
neoliberal thinking and that ‘we require, therefore, in the fi rst place, a  proliferation  
of ideas of the university, if only to begin to demonstrate that things could be other 
than they are’ (p. 5). This is not simply about ‘dreaming’ (Barnett,  2013 , p. 6). He 
urges us instead to generate what he calls feasible utopias, which means simultane-
ously thinking outside the square and carefully considering practical implications 
and applications. Barnett’s discussion concerns the university itself and its position 
in contemporary contexts, and it is thus rather ambitious. In this book, we take up 
his challenge to some extent, but we focus it more specifi cally on approaches to 
teaching and learning that might be imagined and that might be feasible in yet to be 
defi ned future university contexts. More specifi cally, we explore PBL as an approach 
to learning and teaching with suffi cient potential to be adapted to such futures, and 
in this sense, our discussion is closely aligned to Savin-Baden’s notion of the new 
constellations of PBL. 

 This book explores the idea of  imagining  PBL as the catalyst in enabling disposi-
tions, knowledge and skills of students that become habitual, like second nature, to 
them when they live and work in a world characterised by uncertainties; in other 
words, an enabler of a  way - of - being  – through minds, hearts and actions, with refer-
ence to Barnett and Coate’s concept of knowing, acting and being (Barnett & Coate, 
 2004 ) and the qualities of being a person (Biesta,  2015 ). These qualities are deemed 
important for universities so as to enable them to prosper in the ‘age of supercom-
plexity’ (Barnett,  1999 ), ‘in which there are no stable descriptions of the world, no 
concepts that can be seized upon with any assuredness, and no value systems that 
can claim one’s allegiance with any unrivalled authority’ (Barnett,  2004 , p. 252). It 
is a world where multiple paradigms coexist and are co-located, making for a radi-
cally interdisciplinary world, in which disciplinary boundaries are increasingly 
porous. 

 The idea of enabling a way-of-being aligns closely with the original PBL spirit 
or essence, which has not always been explicitly stated. Having the necessary 
knowledge (mind) and abilities to perform (actions) are  not  suffi cient in a contem-
porary context. It is only when students are also equipped with a strong and confi -
dent conception of ‘self’ (heart – the being) that they can be active agents in their 
environments (Bronfenbrenner & Morris,  1998 ) without fear or anxiety and that 
they can prosper in any contexts in which they decide to live and work. This concep-
tualisation of ‘being’ includes qualities such as passion, resilience and emotional 
intelligence, which are the types of qualities that are often considered too intangible 
to explicitly address as part of tertiary education outcomes. Moreover, the ability to 
quickly get accustomed to change, as part of a ‘way-of-being’, might also be seen 
as adaptive expertise (Hatano & Inagaki,  1984 ). Adaptive expertise is a term coined 
by Hatano and Inagaki as a contrast to routine expertise. They posited that both 
types of expertise comprise knowledge of the subject matter and the ability to per-
form effi ciently and effectively in familiar situations to the same extent. However, 
when an individual encounters a novel or unfamiliar situation, i.e. when the task, 
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method or desired results are not known in advance to that individual, the person 
who can only draw on routine expertise will struggle. By contrast, the person who 
can access adaptive expertise, which allows for individuals to easily overcome nov-
elty or unfamiliarity, affectively and cognitively, can respond to the situation quickly, 
effectively and with an appropriate level of fl exibility (Schwartz, Bransford, & 
Sears,  2005 ). In short, adaptive expertise allows individuals to perform at a high 
level in the face of supercomplexity and provides them with the ability to adapt, as 
well as be fl exible and agile in their thinking, feeling and doing. 

 Consistent with the  Gestalt  tradition, as part of which the human ecology devel-
opment model was developed, the whole is larger than the sum of its parts. In other 
words, in the age of supercomplexity, human beings function in complex ecosys-
tems that are characterised by various intersecting layers, which impact on each 
other. To function successfully in such ecosystems requires knowledges, skills, 
abilities and dispositions, and, as we will argue, a particular way-of-being that 
allows individuals to deal in productive and creative ways with uncertainty. PBL, in 
its various adapted forms, is ideally suited to enable and develop a way-of-being in 
students, partly because of its inherent focus on metacognition. 

 In this book we propose and outline a human ecology for learning model that we 
propose is well suited for a supercomplex world and that positions students at the 
very core. This ‘agile PBL ecology for learning’ 1  model, as we call it, is adapted 
from Bronfenbrenner’s ( 1979 ) pioneering work on ecological systems theory, which 
has continued to evolve in the last 40 years. Today, though a posthumous publica-
tion, it is known as the ecological model of human development (Bronfenbrenner & 
Morris,  2006 ). The ecology for learning model places the student squarely at the 
centre of any university’s multiple rings of environments, ranging from the immedi-
ate (micro-system) to the distal (macro-system) contexts (Bronfenbrenner,  1979 , 
 2005 ; Bronfenbrenner & Morris,  2006 ). The ecological model also reminds us to 
engage with the university contexts (exo-systems) that are situated outside the stu-
dents’ formal learning and teaching contexts and to seize the opportunity to reposi-
tion such contexts as seamlessly connected to formal learning and teaching spaces 
in a way that would embrace the liquidity and porousness of learning that is charac-
teristic of contemporary global environments (Savin-Baden,  2008 ,  2014 ). 
Furthermore, repositioning PBL within a human ecology for learning model creates 
affordances and spaces for students to learn to become active agents and creators of 
change during their university studies and to continue to be habitual agents and 
creators when they leave university to live and work in an uncertain, supercomplex 
world. Thus the distinction between formal and informal learning is effectively 
loosened and watered down to the point where the two fl ow into each other like a 

1   We are aware of the association of the term ‘agile’ with ‘agile software development’ (Dingsoyr, 
Dyba, & Brede Moe,  2010 ; Waters,  2012 ), and we are attracted to the term for similar reasons, i.e. 
its use as meaning ‘the ability to create and respond to change in order to succeed in an uncertain 
and turbulent environment’ (Agile Alliance,  2001 ). However, we believe that our use of the term 
as part of the broader concept of ‘an agile PBL ecology for learning’ distinguishes it suffi ciently 
from agile software development to avoid any confusion. 
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river system in the wet season. We argue that PBL has the potential to play a central 
role in this process, and PBL thus has the potential to contribute to awakening some 
sections of the university and to jolt them into rethinking their role and the meaning 
of university education. Our imagination of the university is one that can improve 
‘the course of human life at the levels of both individual and their social world’ 
(Lerner,  2005 , p. xix), but to realise this potential requires a catalyst to allow this 
imagination to ‘fl y’. PBL can be this catalyst. 

 As Barnett ( 2013 ) argues, ‘if the contemporary range of ideas in relation to the 
university is restricted, then ways should be found to allow as many ideas of the 
university to fl ourish. There might even be a kind of imaginative mayhem, in re- 
thinking the university’ (p. 40). This works on different levels: on the one hand, it 
applies to an imaginary of where (and what) the university could (or should) be, 
while on the other hand it applies to enabling students in a way that recognises and 
makes full use of the imagination, as a tool for making the world a better place. 
This, as Barnett contends, ‘is precisely the role of the imagination: to open up a gap, 
a gulf or even a chasm between what is and what might be’ (p. 21). We believe that 
PBL, within an overall learning ecology, has the potential to help us imagine what 
a university might be in the future and in the process create spaces for ‘imaginative 
mayhem’ for students, teachers and administrators. This is an important shift in an 
age that clearly requires it, but can paradoxically and increasingly be characterised 
as an ‘age of the practical, the calculative and the empirical’ (Barnett,  2013 , p. 20). 
This is not to suggest that there is no room for practical skills, but rather that the age 
of supercomplexity requires more than mere ‘technicians of the academic market-
place’ (Barnett,  2013 , p.37). Imagination and creativity are key to a better tomorrow, 
and we believe that PBL is ideally suited to help set them free. 

 This book is divided into three parts. Part I explores the macro-systems that sur-
round universities and the role of PBL from the onset. Starting with Chap.   2    , we 
revisit what PBL is really about. We then move on to imagining PBL as the engine 
of development by introducing the ecology model for learning and its various con-
cepts. We reposition PBL as the curricular and pedagogical vehicle to qualify, 
socialise and subjectify students to learn the habits of mind, heart and actions, 
towards a way-of-being from the fi rst day they arrive at the university. This way-of- 
being ultimately becomes second nature to them when they navigate, and progress 
to, a world of super-uncertainty, where the boundaries that would provide stability 
are arguably more porous than ever before. Chapter   3     looks at a new generation of 
students and the skills they need to navigate in and manage a supercomplex world. 
This chapter also suggests imagining the macro-system boundaries as permeable 
and to reposition the macro-system as not mere ‘receivers’ of universities in the 
form of prospective workers or employees, but as a system that is imagined as an 
interconnected space where all players are engaged as partners in learning and 
teaching – co-educators, coresearchers, co-entrepreneurs, co-employers and, above 
all, co-learners. 

 Part II explores the micro- and meso-systems – the spaces within a university 
where processes and mechanisms related to education and students (and learning) 
are commonly situated. Again, the boundaries between these spaces are imagined as 
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porous, with the distinction between formal and informal learning spaces increas-
ingly fuzzy and with many available opportunities to embrace liquid learning. 
Chapter   4     discusses the curriculum by repositioning learning outcomes and PBL 
problems and imagining the roles and the forms they may take. In this chapter, we 
also discuss the role of teaching and in the context of an interdisciplinary curricu-
lum. In a similar vein, Chap.   5     discusses the rethinking of assessment from assess-
ment of learning to assessment for learning while at the same time aligning 
assessments with students’ future learning needs. 

 Part III, explores the exo-system in which students are not explicitly situated, but 
the processes and actions undertaken in these spaces would nevertheless jointly and/
or individually impact on their development. Chapter   6     examines the student sup-
port environment. It discusses the preparation of students for a curriculum that in 
many ways will radically depart from what they may currently imagine when they 
think about studying and learning at university. It thus functions as one step in 
unlocking their imagination. Chapter   7     examines the professional learning of aca-
demic staff and serves a similar function, this time in a staff-facing context. Chapter 
  8     discusses the concept of quality. It is about sustainability and continuous improve-
ment, and it involves the development of a culture of continuous improvement that 
should apply to everyone involved in a university. However, improvement is here 
imagined as applying to all layers of the university, rather than merely to a narrowly 
defi ned notion of learning outcomes, because each layer is imagined as a crucial 
element of the overall ecosystem. Lastly, Chap.   9     deals with the future of PBL by 
developing a sustainable research and scholarship agenda. It explores the impor-
tance of research and scholarship, both as a way of rigorously and continuously 
questioning our practices in an immediate sense, but also as a way of making edu-
cated guesses about the future and developing a longitudinal evidence base. 
Inevitably, it also imagines the dissemination of research and scholarship and how 
this may be recast in the future. 

 This book is our attempt to bring to the surface our ideas and thoughts about the 
potential of PBL in an imagined ‘feasible utopia’ of the universities. From an insti-
tutional point of view, this may sound like utter madness, because it would require 
massive and fundamental changes in the way higher education institutions, and par-
ticularly universities, operate. However, this is precisely our point. This is our 
attempt to respond to Barnett’s ( 2013 ) timely calls for an imaginative university that 
engages with a breadth and abundance of ideas and provides spaces for self- 
refl ection (conceptual spaciousness) and self-criticality (institutional self- criticality), 
situated in and within a culture of trust (trust) and mutual respect and humility 
(conviviality), through open communication and transparency (communicative 
openness), and that engages with the wider society on mutual terms (societal trans-
actionality). What we present here is our vision of such an imaginative university, 
and we see this serving as a starting point for dialogue. With Barnett we see this as 
an instance of “‘responsible anarchism’ which is a necessary step in unleashing the 
imagination and letting it soar, without ignoring its feasibility” (p. 43). 

 Throughout this book, we will take the idea of an agile PBL ecology for learning 
seriously. In other words, an agile PBL curriculum is not contained in a discipline 
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or a course, but instead is infl uenced by and affects the wider society. This, in turn, 
means that it affects others in various environments of the university and therefore 
should be the concern of all parts and layers of the university and beyond. All four 
systems in the agile PBL ecology for learning we are presenting here affect each 
other, and so they should. Agile PBL then is about reinvigorating university educa-
tion and blurring rigid siloed boundaries. Our central argument throughout this 
book is that there is no one person, nor the teacher, who is responsible for educating 
students. Rather, it is everyone’s responsibility, including the students, employers 
and wider social networks inside and outside the university. Agile PBL is about 
welding together imagination and experience in potentially every layer of society; it 
is thus about making connections, rather than erecting barriers. 

 Overall then, an agile PBL ecology for learning is about recognising, respecting 
and responding to supercomplexity in a fast-changing environment. It deliberately 
blurs the boundaries between disciplines, between students and teachers, between 
students and employers, between employers and teachers, between academics and 
professional staff, between formal and informal learning and between teaching and 
researching. It is based on the recognition that all of these elements are intercon-
nected, rather than exist in discrete units. This is not about maintaining comfort 
zones, but rather about becoming comfortable with discomfort. The actual imple-
mentation is of course beyond the scope of this book and we envisage that changing 
perceptions towards this vision will be a mammoth task. However, we believe that 
the alternative of leaving things as they are will one day have us look down to a bot-
tom that has suddenly fallen out and, more distressingly, will leave a generation of 
students fearful to think, feel, act, generate and challenge in a twenty-fi rst- century 
context.    
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    Chapter 2   
 Towards an Ecology for Connected Learning                     

             Introduction 

 This chapter revisits PBL and examines new types or ‘constellations of PBL’ (Savin- 
Baden,  2014 ) that are being proposed to meet yet unknown and uncertain chal-
lenges of the twenty-fi rst century and to develop a mode of knowledge creation, 
application and management that is suited for an ‘age of supercomplexity’ (Barnett, 
 2004 ). It then introduces an ecology for learning model that is underpinned by a 
student development worldview. We have adapted Bronfenbrenner’s ecology of 
human development (Bronfenbrenner,  1979 ,  2005b ; Bronfenbrenner & Morris, 
 2006 ) to imagine agile PBL operating in an ecology that positions students at the 
centre of multiple, evolving and interconnected environments, ranging from the 
proximal (micro-system) and the intermediate (meso- and exo-systems) to the distal 
(macro-system) (Bronfenbrenner,  1979 ,  2005a ; Bronfenbrenner & Morris,  2006 ), 
where liquid knowledges and learning can be activated. This model is interesting for 
our purposes here, because it allows us to reposition PBL-based learning as a ‘holis-
tic’ approach to connected learning, in which boundaries between formal and infor-
mal learning environments, between work and study and between public and private 
spaces are continuously blurred, and they frequently morph into each other and 
impact on each other. Blurred boundaries increasingly characterise twenty-fi rst- 
century learning and teaching environments and are therefore a central theme in this 
book. As Sharples et al. ( 2014 ), for example, note (albeit in reference to pre-tertiary 
education):

  When students bring their own smartphones and tablet computers into the classroom, this 
action changes their relationship with the school and with their teachers. They arrive 
equipped not only with individual technologies that they maintain and improve, but also 
with their own personal learning environments and social networks. This means that teach-
ers become managers of technology-enabled networked learners, rather than providers of 
resources and knowledge. (p. 4) 

   Although we do not necessarily agree with the idea that teachers have become 
merely facilitators or ‘managers’ of learners, Sharples et al. ( 2014 ) do draw our 
attention to radically changing learning environments. In such fast-changing envi-
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ronments, teachers need to be fl exible and adaptable, and moreover, they need 
approaches to teaching and learning that are agile enough to be both responsive and 
proactive. We will argue in this book that PBL is indeed such an agile approach to 
teaching and learning, malleable to changing contexts, knowledge and learning. 

 Up until this point, we have made a lot of reference to ‘fast-changing environ-
ments’. In order to specifi cally show how and why we believe PBL is a suitable 
approach in this context, it is important to be able to map the different elements of 
such fast-changing learning environments, or what we will call henceforth a learn-
ing ecology, with concepts borrowed from an ecology systems model pioneered by 
Bronfenbrenner ( 1979 ). A key focus in Bronfenbrenner’s model is on the proximal 
processes or ‘the engines of development’ (Bronfenbrenner & Morris,  2006 , p. 825) 
between the students and their immediate learning and teaching environments, 
which affect the desired developmental changes in students. What is appealing here 
is that the developmental change is posited to be enduring rather than restricted to a 
specifi c learning and teaching ‘event’, from the present moment in time to a future 
time. In practice, this refers to time that universities have a potential impact on stu-
dents’ learning journeys, which is from the moment students fi rst step into their 
university environments until the moment they leave that part of their learning envi-
ronment behind upon graduation. In other words, during their university studies, 
students would have acquired a particular way-of-being of a lifelong learner, char-
acterised by a particular disposition and qualities such as critical curiosity, design 
thinking, creativity, entrepreneurial thinking and imagination (among others). This 
is about making a way-of-being dimension last throughout students’ lives after they 
graduate from university studies. We propose repositioning PBL towards what we 
call ‘agile PBL’, as the engine of development that propels an enduring way-of- 
being, integrated in both curriculum and pedagogy (Barnett & Coate,  2004 ). 

 The ecology for learning model also reminds us to be aware of the interactions 
between the student and the multiple contexts that constitute the university, which 
includes spaces that the students do not necessarily encounter or interact with 
directly, and it includes spaces that are external to formal university spaces. 
However, together these all infl uence their developmental outcomes and impact on 
their learning journeys. In this respect, we imagine positioning learning beyond the 
‘business as usual’ boxed-up, fi xed and infl exible systems and spaces for learning 
and teaching, creating multi-paradigmatic learning opportunities and enabling ‘liq-
uid learning’ (Savin-Baden,  2014 , p. 210) to occur. Repositioning PBL as the engine 
of development of a learning ecology allows for both the recognition of these mul-
tiple learning spaces, as well as meaningful and proactive engagement with and in 
them. 

 As noted, Bronfenbrenner’s ecological model is useful for mapping and visualis-
ing the complicated constellation of learning spaces involved in contemporary and 
future learning environments, but before we outline this model, it is important to 
identify what it is, fundamentally, about PBL that makes it, in our opinion, suitable 
to engage with twenty-fi rst-century supercomplexity.  

2 Towards an Ecology for Connected Learning
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    What Is PBL? 

 Howard Barrows is one of the key pioneers of PBL and has written extensively 
about the essentials of PBL since it was developed and fi rst applied to medical edu-
cation in the 1960s. Megan has had the privilege to learn PBL under the mentorship 
of the late Howard Barrows. We thought that for this section, which is about the 
essentials or non-negotiables of PBL, it might be best left to Howard Barrows him-
self to explain what PBL is. What follows next is an unpublished text (in its original 
form and in a different font to set it apart) which was written by Howard before his 
passing on March 25, 2011.

  Problem-Based Learning Essentials  
    by Howard S. Barrows 

  Authenticity  
 Problem-based learning should be in the contexts of the environment where the learner 

will function after graduation. The problems presented to learners should be those that the 
learners will encounter in their work. The behaviours and skills required of learners in the 
learning process should be only those used and valued in their career. The problem-based 
learning process itself should parallel the process followed by expert professionals encoun-
tering problems in the learners’ career fi eld. 

  Problems should present as they do in the real world and permit free inquiry by 
learners  

 The problems should be in the form they will appear to the learners after graduation 
with only the information that would be initially available. The learner should be able to 
inquire about the problem through free inquiry, as occurs in the real world, to fi nd the facts 
needed to build the problem into a case. 

  Problem-solving skill development  
 With problems that present as they do in work and designed to permit free inquiry, the 

learners should practise and develop effective and effi cient problem-solving skills guided 
by tutors who understand and can facilitate the reasoning processes required. 

  Student-centered  
 The learners should be able to recall and apply the unique knowledge and skills they 

already possess to an understanding of the problem they are working with and determine 
what they each need to learn to more effectively understand and manage the problem. When 
the learners can build on the knowledge they already have, the understanding and recall of 
new information is enhanced. 

  Self-directed learning skill development  
 Under the guidance of the tutor, learners should become responsible for their own learn-

ing, able to determine what they need to learn and how to get the knowledge they need from 
a world of available resources (texts, libraries, journals, online, consultants, faculty experts). 
Since new knowledge is developed in all fi elds and new problems appear in the workplace, 
it is essential that the learners are able to update their knowledge and skills effectively and 
effi ciently to meet new challenges on a just-in-time basis. 

  Integrated knowledge  
 In their self-directed learning and problem work, the learners should obtain information 

from all the subjects or disciplines related to the problem. They should be able to integrate 
that information to obtain an in-depth understanding of the problem and a fuller apprecia-
tion of the interrelation of information from all disciplines in contributing to the under-
standing and management of a problem. 
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  Small group collaborative learning  
 Contemporary work of necessity involves teamwork, and graduates must learn how to 

work effectively in teams both as leaders and followers as the task requires, capable of 
learning from and teaching each other. The learners develop these skills through small 
group work with peer and self-assessment. 

  Reiterative  
 Following a period of self-directed study, what was learned must be applied back to the 

problem at hand and not just described. The learners must critique and revise their prior 
reasoning and knowledge about the problem and revise their decisions and inquiry on the 
basis of new learning through discussion and argumentation based on what was learned. 

  Refl ective  
 When the learners have completed their problem work, they must review what they have 

learned and discuss its potential application to other problems. They need to refl ect on what 
they had learned in prior, relate problems and consider what abstractions and generalisation 
might be developed. Developing a concept map that relates information acquired to the 
decisions about cause and management of the problem may often reveal errors in reasoning 
and holes in the learners’ knowledge and understanding of the problem. 

  Self- and peer assessment  
 This should be practised at the end of every problem, where each learner assesses his/

her own gain in knowledge, problem-solving skills, self-directed learning skills and inter-
personal skills. Following such a self-assessment, the others in the group must then assess 
that learner. The ability to assess one’s own performance and provide constructive feedback 
to others is an essential lifetime career skill. In problem-based learning, this developing 
skill can be used as a more accurate and detailed assessment of each learner’s progress in 
the curriculum. 

  Skilled tutors  
 Trained tutors are skilled in facilitating learners as they problem-solve, identify what 

they need to learn, carry out self-directed learning, apply what they have learned back to the 
problem, work as a team and carry out peer and self-assessment as required. These are 
tutors that will not directly teach the learners, provide them with the information they need 
or tell them when they are wrong. They are the backbone of any problem-based learning 
curriculum and need to be specifi cally trained as this is a new and challenging teaching 
skill. The learners should not be dependent on the tutor for their learning, but on 
themselves. 

  Foundational  
 In problem-based learning, the learners are expected to become responsible for their 

own learning, determining what they need to learn, and to have the time to develop problem- 
solving and self-directed learning skills accessing the world’s rich knowledge from many 
disciplines. The practice and development of these skills is central to their learning as is the 
acquisition of integrated information, not for its own sake, but for its usefulness in applica-
tion to career problems. The learners are assessed with performance-based exams that 
require them to apply what they have learned to the solution of problems in their chosen 
fi eld of practice. 

 These learners should not also be asked to learn in another part of the curriculum in 
separate subjects, where teachers provide them what they need to learn in lectures and read-
ing assignments and expect learners to regurgitate that learning on exams that assess only 
their skills in memorising the required content. This is a totally different epistemology that 
is not aimed at producing a problem-solving, self-directed learner, who can assess his/her 
own learning needs and work effectively in teams. In addition, the demands of such a mem-
orization/test curriculum rob the learners of the self-directed learning time they need. 

 Combining problem-based learning with traditional learning confuses both learners and 
teachers and weakens the effectiveness of problem-based learning. 
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 When problem-based learning is the foundation of the curriculum, it is easy to incorpo-
rate lectures, seminars and laboratories for their own unique value and in a way that com-
plements the problem-based learning approach. 

 January 13, 2002 (Source: H. S. Barrows, personal communication, January 13, 2002) 

   As to what constitutes a PBL problem, here again are Howard’s unpublished 
thoughts written in 2000.

  Problem  
    A problem occurs when the knowledge and/or actions you should undertake to accomplish 
an objective are not obvious or known. 

 A problem occurs when:

   Something has failed and is broken, malfunctioning or not working correctly (equipment 
breakdown, technology failure, unsuccessful plan, patient with an illness, etc.).  

  You need an answer or explanation for a puzzle, mystery or unexplained phenomena.  
  You need to fi nd a better way to accomplish something.  
  You need to design or create something.    

 A problem may have one or both of these challenges: 

•     The cause is unknown and needs to be determined.  
•    How to resolve the problem is unknown or uncertain. (Source: H. S. Barrows, personal 

notes, 2000)    

       Barrow’s PBL Essentials in Action 

 According to Prawatt ( 1996 ), constructivism is a broad term that can be categorised 
into two groups of learning theories: modern or individual and postmodern or social 
learning theories. Modern or individual constructivism focuses on the structures of 
knowledge in students’ minds and can be illustrated by the acquisition metaphor. It 
includes, among others, Piaget-based constructivism, information processing the-
ory and cognitive schema theory. On the other hand, postmodernism or social con-
structivism rejects the concept that the locus of knowledge is in the individual. 
Instead it focuses on the distributed nature of cognition and students’ participation 
in socially organised learning activities. Examples include situated cognition learn-
ing (Brown, Collins, & Duguid,  1989 ), community of practice (Lave & Wenger, 
 1991 ) and sociocultural constructivism (Vygotsky,  1978 ). 

 Even though these two approaches have different ontological bases, the goal is 
the same, which is the process of education. Therefore, to understand a complex 
phenomenon such as learning, both perspectives of constructivism are needed, as 
learning entails knowledge acquisition and construction, in line with the ‘acquisi-
tion metaphor’,  and  it entails the participation, illustrated by the ‘participation met-
aphor’, of the person and of the social world, in groups, communities and 
relationships (Sfard,  1998 , p. 5). 

 Distilling Howard’s writing on PBL, a set of PBL-based learning essentials can 
be formed, which amalgamates these two forms of constructivism, but leaning more 

Barrow’s PBL Essentials in Action



18

towards social constructivism in a wider social cultural context where boundaries 
between social categories are more porous than ever before. 

    Learning Is Action Oriented, in Context and Just-in-Time 

 Action and situated learning afford students the ability to solve complex problems 
and to signifi cantly increase the quality of learning. In PBL, students habitually 
seek, analyse, synthesise and apply information, with the guidance of the teacher, to 
resolve the problems presented to them at the outset.  

    Learning Is Motivating 

 Authentic problems are used so as to further fuel students’ interest and motivation 
and to trigger inquiry. This means that problems will often be interdisciplinary and 
multifaceted, inherently triggering ‘liquid learning’, whereby different types of 
learning and learning contexts fl ow into each other.  

    Learning Needs Explicit Modelling and Scaffolding with Fading 

 Successful learning happens when there is a scaffolding process with fading. 
Scaffolding is a term fi rst introduced by Wood, Bruner, and Ross ( 1976 ) and refers 
to those instances when appropriate assistance and support are provided, and learn-
ers can attain intended goals or engage in a practice that would otherwise be beyond 
their skill level. The notion of scaffolding is also consistent with Vygotsky’s ( 1978 ) 
conception of the zone of proximal development (ZPD). However, scaffolding  with-
out  fading (Pea,  2004 ) will not allow students to perform autonomously, and thus 
risks dependency instead. Therefore, it is essential that teachers avoid making the 
students dependent on them, but instead use the model-scaffold-fade approach to 
teaching (Kek & Huijser,  2011 ). That is, the teachers pose questions through model-
ling and scaffolding, to gradually but consciously remove the modelling (allowing 
the students to adopt the questioning role instead of the teachers) and scaffolds (sup-
port mechanisms for students) and to ‘fade’ themselves out of the picture, thereby 
ensuring that students become independent learners.  
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    Learning Occurs in Groups, with Others and Peers 

 Knowledge is constructed collectively, physically and virtually, particularly in an 
increasingly digital world. It is through conversations with others about what each 
individual knows about the problem that learning occurs (Pask,  1976 ), and knowl-
edge is shared and built (Hmelo-Silver & Barrows,  2008 ; Scardamalia & Bereiter, 
 2006 ). Collaborative learning in groups should therefore be embedded in the 
curriculum.  

    Learning Needs to Be Visible 

 An integral aspect of learning in groups through conversations is the need to exter-
nalise understanding (Pask,  1976 ). To be able to engage in a productive conversa-
tion, all members of the group, including the teacher, need to have a common 
understanding of the problem. Barrows’ reasoning structure (Kek & Huijser, 
 2011 ) – facts (identify the facts), ideas (generate or explore possible ideas or hypoth-
eses), learning issues (identify what you need to know to manage or solve the prob-
lem) and action plan (articulate an action plan to seek, evaluate, synthesise and 
apply information to the problem), also known as the FILA table – is a tool to scaf-
fold learning by making thinking and reasoning processes visible and explicit to all 
parties in the PBL session, including students and teachers. FILA provides a struc-
ture for students, facilitated by teachers, to plan the best way to address a specifi c 
problem, as it purposively enables students to ask questions about what they already 
know and in turn what they need to learn.  

    Learning Requires Effective Feedback and Refl ections: Self- 
and Peer Assessment 

 It is important to provide feedback and feedforward with reference to how every 
student in the group performs in PBL so that they can improve. It is also an impor-
tant element in developing metacognitive skills. Providing and receiving feedback 
is another essential element of PBL. It is expected that the refl ections form a part of 
structured learning activities or regular feedback sessions, usually at the end of each 
problem. The goal is to nurture the development of greater self-awareness of one’s 
own strengths and weaknesses, an important skill of critical thinkers (Halpern, 
 1998 ) and, in particular, an essential skill in contemporary learning and professional 
contexts (Rotherham & Willngham,  2010 ). It facilitates the development of refl ec-
tive practitioners (Schon,  1983 ).  
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    Learning Requires Purposive Creation of Conditions 
and Contexts 

 Learning is not stable. Phenomenographic studies and research following the tradi-
tion of Marton and Saljo ( 1976 ), which focus on qualitative differences in individ-
ual approaches to learning, have established that a surface approach to learning is 
not necessarily inherent to students. Student approaches to learning studies using 
quantitative methods have also found students’ learning to be associated with their 
perceptions of the learning contexts (Biggs,  2001 ) – teaching, learning activities and 
assessments. Biggs ( 1999 ) argued that only when the learning context involves a 
curriculum that is constructively aligned would students be ‘entrapped in [a] web of 
consistency, optimising the likelihood that they will engage the appropriate learning 
activities’ (p. 5). What this means is that to successfully implement PBL, the inten-
tions of developing PBL higher-order thinking skills, such as critical thinking, 
problem- solving, reasoning and self-directed learning, while learning discipline 
knowledge or subject matter must be  intentionally aligned  to the learning outcomes, 
teaching, learning activities and assessment.   

    PBL as a Way-of-Being 

 The essential components of PBL form the staples to achieve the PBL educational 
objectives, regardless of disciplines (Barrows,  1998 ). However, the elements out-
lined above do not constitute a mere list of essentials or ‘must haves’ for PBL prac-
tices; rather they indicate an ontological space where students are afforded spaces in 
the curriculum (Barnett & Coate,  2004 ). This ontological space is also where stu-
dents’ learning approaches and ways of knowing, acquired through the PBL 
approach, later become an essential part of their way of thinking, doing and acting – 
a way-of-being. Polanyi ( 1983 ) has referred to this as ‘indwelling’, which is a famil-
iarity with particular ideas (knowledge), processes (dispositions) and practices 
(skills) that is so ingrained that they become second nature to students. This way-of- 
being or ‘dwelling’ is internalised to the extent that it becomes the students’ mental 
existence (Polanyi,  1969 ,  1983 ), forming a type of personal knowledge and disposi-
tion (Polanyi,  1962 ) that they will use on autopilot, to make sense of the world and 
to adapt, as they travel, socialise and negotiate with others. This includes an attitude 
and response to new tools and technologies; overall, it is the attitude in particular (as 
part of a way-of-being) that provides students as lifelong learners with ongoing 
choices in terms of where they would prefer to live and work in the world. 

 This is the dimension of PBL that provides an important nuance to our vision of 
agile PBL. PBL is seen here as the engine propelling the type of development 
whereby students, as part of PBL-based learning, become so familiar with actions 
of critical reasoning, refl ections, collaboration and self-directedness and with 
unknown and uncertain problems that these elements become entrenched or 
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ingrained in their everyday practice and disposition, like second nature, a way-of- 
being or a form of indwelling. 

 Similar to the reiterative cycles of PBL-based learning, indwelling is also adap-
tive to different environments, meaning that the PBL processes and practices that 
have become habitual or second nature are adaptive and responsive to changes in the 
environment, or indeed to changing environments themselves. These qualities are 
embodied in the lived, social experiences of students as they move through a PBL- 
based program, and ideally they would have become like a way-of-life upon gradu-
ation. This is responsive to Barrows’ ( 2002 ) reminder that ‘when the learners 
graduate, there will be no teachers to tell them … they will have to do that them-
selves. When they encounter … problems … changes in the way things are done … 
they will need to learn [or not] what [would] meet these new demands … they will 
need to determine when they are not performing [contributing] as well as they 
should and take the learning needed [or not] to improve’ (p. 5).  

    Curriculum and Pedagogy in the Age of Supercomplexity 

 Our vision of developing a way-of-being enabled through PBL also echoes Barnett’s 
‘being-for-uncertainty’ ( 2004 , p. 258), which embraces a kind of disposition that 
includes elements such as resilience, courage, humility, receptiveness and critical-
ity. This is quite a departure from simply concentrating on functional attributes such 
as communication skills or discipline knowledge, but allows us instead to focus on 
long-term sustainability, rather than exclusively on short-term economic gains, both 
on the individual and societal levels. Savin-Baden ( 2008 ) warns in this respect that 
‘higher education has increasingly become colonized by an enterprising culture’ 
and that ‘these colonizing forms of enterprise in higher education refl ect the market 
forces and the quick stance of commerce and industry. Higher education that only 
supplies “training” is unlikely to equip students to work in an uncertain world’ 
(p. 141). Conversely, and most importantly, PBL students ultimately share a similar 
way-of-being that does enable them to live and work in a world of unknowns. Thus, 
the ideal of an agile form of PBL that we present in this book allows students and 
graduates who fi nd themselves in situations where they do not have the relevant or 
necessary knowledge or skills to not be fearful of the challenges but to be able to 
draw on their PBL indwelling – knowledge, skills and dispositions – and their way- 
of- being as a matter of course, which would thus allow them to be productive citi-
zens in an uncertain world (Barnett,  2004 ). This would also allow us to get away 
from a situation where ‘gaining a degree is more about marginal advantage in the 
job market than about personal transformation’ (Savin-Baden,  2008 , p. 144). Agile 
PBL will allow for a whole lot more with a focus on the latter. 

 Barnett ( 2000 ) states that the development of ‘a way-of-being’ is crucial to uni-
versities in the twenty-fi rst century, which he characterises as a ‘radically unknow-
able world’ (Barnett,  1999 , p. 43). Barnett ( 2004 ) conceived of the term 
supercomplexity to denote a world in which ‘the interactions between elements are 
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unclear, uncertain and unpredictable’ (p. 249). Indeed, supercomplexity character-
ises a world that is not just ‘radically unknowable’ but also ‘indescribable’ (Barnett, 
 2004 , p. 252). Hence, his argument is that this condition of uncertainty demands 
curricula and pedagogy that must be founded on the principle that the learning pro-
cess is both high risk and transformatory in character, wherein students and teachers 
themselves are engaged as persons with ‘openness, mutual disclosure, personal 
risks and disturbance’ (Barnett,  2004 , pp. 257–258). Such curricula and pedagogy 
engages students in developing three dimensions of knowing, acting and being, of 
which being is the most signifi cant (Barnett & Coate,  2004 ), that is, being truly and 
actively engaged in the learning process and with others. Barnett and Coate add that 
such active engagement can only occur when the students are afforded spaces in the 
curriculum in which deep, refl ective learning can take place. Agile PBL, with its 
non-negotiables of working in groups, self- and peer assessment, critical thinking 
and reasoning and students working on problems that are authentic or that mirror 
the real world, affords continuous spaces for such deep, refl ective learning. To some 
extent this has been part of PBL since its initial conceptualization, but the difference 
now is that it needs to be more fl exible and agile in order to be able to engage pro-
ductively with ‘radically unknowable’ contexts. 

 Similarly, where it is recognised that advances of technologies have penetrated 
into every aspect of students’ lives, the porous boundaries between the classroom 
and life experience, formal and informal learning and curricular and co-curricular 
experiences, along with connected learning, participatory web culture and integra-
tive contexts, are reframing what is thought of as the formal curriculum in the ‘post- 
course era’ (Bass,  2012 , p. 24). The reframed curriculum, which leverages new 
technologies, calls for a curriculum and pedagogy that afford students ways of 
‘learn[ing] to be’ (Bass,  2012 , p. 28) through both formal and informal experiences 
and as early in the curriculum as possible. This is agile PBL.  

    Agile PBL for the Twenty-First Century 

 When PBL was fi rst conceptualised in the 1960s, universities were decidedly differ-
ent places for learning than what they are today. Furthermore, the context in which 
they operate has altered quite radically since then. As Dede ( 2013 ) notes, ‘new 
media, insights from research, and alterations in organizational structures are chang-
ing long-standing assumptions that have shaped higher education’ (p. 43). This in 
turn has an impact on approaches to higher education and outcomes. Dede (p. 34) 
identifi es four key objectives in this respect, and each of them has direct relevance 
to agile PBL:

    1.    Moving from thinking about expertise as something an expert ‘knows’ and can 
articulate to thinking about expertise as a complex mix of tacit (i.e. non- 
conscious) and conscious competencies   
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   2.    Moving from knowledge and skills localised in a student’s mind to distributed 
understanding and performance   

   3.    Moving from a focus on memorising and applying facts, simple concepts and 
straightforward procedures to ‘higher-level’ conceptual and analytical capabili-
ties deployed adaptively in diverse contexts   

   4.    Moving from a primary focus on the conceptual and procedural aspects of learner 
competencies that are often described as ‘cognitive’ to an equal emphasis on 
complementary aspects of learner competencies, ‘noncognitive factors’, which 
are instrumental to successful postsecondary learning, work and citizenship    

  This is an interesting set of objectives when we relate them to PBL, as PBL 
appears to be ideally suited to deliver precisely these outcomes, including ‘distrib-
uted understanding and performance’, which is encapsulated by PBL’s emphasis on 
collaborative learning. This is not the only list of projected or desired outcomes that 
fi t very well with PBL in its long-established guise. Marilyn Lombardi, for exam-
ple, in her outline of what she calls ‘authentic learning for the twenty-fi rst century’ 
lists the following ten design elements that again fi t PBL perfectly (Lombardi,  2007 , 
pp. 3–4):

    1.    Real-world relevance   
   2.    Ill-defi ned problem   
   3.    Sustained investigation   
   4.    Multiple sources and perspectives   
   5.    Collaboration   
   6.    Refl ection (metacognition)   
   7.    Interdisciplinary perspective   
   8.    Integrated assessment   
   9.    Polished products   
   10.    Multiple interpretations and outcomes    

  If we closed our eyes for a moment, we could almost hear Howard Barrows list-
ing off what PBL was all about. Similarly, if we were to call this book simply ‘PBL 
for the twenty-fi rst century’, this list would provide us with a ready-made contents 
page. However, it is not quite as simple as that. If PBL is the apparently perfect 
pedagogical and curriculum design approach for the twenty-fi rst century, why is it 
only implemented selectively in relatively few tertiary education institutions, and 
why is it still often restricted to particular disciplines? The answer is complex and 
relates to a wide variety of factors, including institutional context factors, but impor-
tantly, the answer also includes the complexity of PBL itself, ‘comprising multiple 
constantly changing elements’ (Savin-Baden,  2014 , p. 197). This complexity of ter-
tiary education institutional contexts, as well as rapid changes in the wider societal 
context, in combination with the complexity of PBL itself, is an important reason 
for the development of our concept of agile PBL. Savin-Baden has identifi ed a simi-
lar need and response and has come up with what she calls ‘new constellations of 
PBL for the twenty-fi rst century’, and she identifi es nine such constellations (Savin- 
Baden,  2014 , pp. 202–203):
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    1.    Constellation 1: Problem-based learning for knowledge management   
   2.    Constellation 2: Problem-based learning through activity   
   3.    Constellation 3: Project-led problem-based learning   
   4.    Constellation 4: Problem-based learning for practical capabilities   
   5.    Constellation 5: Problem-based learning for design-based learning   
   6.    Constellation 6: Problem-based learning for critical understanding   
   7.    Constellation 7: Problem-based learning for multimodal reasoning   
   8.    Constellation 8: Collaborative distributed problem-based learning   
   9.    Constellation 9: Problem-based learning for transformation and social reform    

  For each of these, she identifi es design elements like ‘problem type’, ‘level of 
interaction’, ‘focus of knowledge’, ‘form of facilitation’, ‘focus of assessment’ and 
‘learning emphasis’. What this clearly shows is the complexity of problem-based 
learning and its implications for design, and this kind of breakdown is very useful 
for that reason, as it shows that there is no one-size-fi ts-all in PBL learning design. 
This further reinforces the importance of what we call ‘agile PBL’ in this book, 
which refers to both a response to constantly changing porous contexts, but impor-
tantly also a proactive agile approach to curriculum and pedagogy to embrace 
liquidity or Savin-Baden’s ( 2014 ) liquid fl ow of knowledge and learning that are 
constantly on the move in the age of supercomplexity. Thus, agile PBL recognises 
the complexity of fast-changing contexts, and, by connecting these contexts across 
an entire learning ecology, it allows for the widening of access to learning for stu-
dents, as argued by Ito et al. ( 2013 ). Then, designing appropriate ‘constellar’ PBL 
learning opportunities should provide students with what we have called above a 
‘way-of-being’ that is sustained throughout the student’s life course – during their 
university studies and beyond. This ‘way-of-being’ in turn becomes a ‘practising 
what you preach’ attitude too among teachers, university administrators and support 
staff, as we ultimately expect the same agility and proactive adaptability from our 
students and graduates. Savin-Baden, p. 213 draws on Siemens’ concept of ‘con-
nectivist pedagogy’, which is very useful for our purposes here as well, as most of 
its principles fi t very well with the idea of agile PBL for connected learning:

•    Learning and knowledge rest in diversity of opinions.  
•   Learning is a process of connecting specialised nodes of information sources.  
•   Learning may reside in non-human appliances.  
•   Capacity to know more is more critical than what is currently known.  
•   Nurturing and maintaining connections are needed to facilitate continual 

learning.  
•   The ability to see connections between fi elds, ideas and concepts is a core skill.  
•   Currency (accurate, up-to-date knowledge) is the intent of all connectivist learn-

ing activities.  
•   Decision-making is itself a learning process.  
•   Choosing what to learn and the meaning of incoming information is seen through 

the lens of shifting reality.    
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 As becomes clear, many of these principles align very nicely with the spirit or 
essence of PBL, as espoused by Howard Barrows, while also recognising a fast- 
changing learning context. For our purposes here, a key observation is that for effec-
tive connected learning (Ito et al.,  2013 ) to be fostered by using agile PBL, many of 
these types of learning that occur across multiple ecologies or environments need to 
be recognised and respected. We respond broadly by making deliberate and mean-
ingful connections between formal and informal learning environments and between 
the university and the world beyond. In turn, this will create opportunities for design 
decisions that leverage such connections proactively and productively, rather than 
ignoring them. We will discuss the various elements of agile PBL throughout this 
book, but we will now turn to the ecology for learning in which agile PBL is the 
engine of development, by unpacking Bronfenbrenner’s ecological model.  

    Towards an Ecology for Connected Learning 

 We have adapted Bronfenbrenner’s (Bronfenbrenner,  1979 ,  2005b ; Bronfenbrenner 
& Morris,  2006 ) ecological model for agile PBL. The dynamic and relational view 
of the process of human development provides us with a useful framework to 
explain agile PBL as a curriculum and pedagogy for connected learning in the 
twenty-fi rst century, a concept strongly endorsed by Barnett and Coate ( 2004 ). 

    Bronfenbrenner’s Human Ecology Model 

 Central to Bronfenbrenner’s human ecology model ( 1979 ) is the evolving intercon-
nectedness between individual characteristics and the environment in infl uencing 
human development. Bronfenbrenner conceived of the ecological environment as a 
set of nested, interdependent, dynamic structures ranging from the proximal, con-
sisting of the immediate settings, to the most distal, comprising broader social con-
texts, such as social classes and culture. They can be viewed ‘as a set of nested 
structures, each inside the other like a set of Russian dolls’ (Bronfenbrenner,  1979 , 
p. 3). Bronfenbrenner’s ecology model entails micro-systems, meso-systems, exo- 
systems and macro-systems, linked together and interacting with each other to infl u-
ence human development. If we apply this to a higher education context, it would 
involve the following:

    1.    At the innermost level are the students in what is known as the micro-system. ‘A 
microsystem is a pattern of activities, roles and interpersonal relations experi-
enced by the developing person [the students] in a given face-to-face setting with 
particular physical, social and symbolic features that invite, permit, or inhibit, 
engagement in sustained, progressively more complex interaction with, and 

Towards an Ecology for Connected Learning



26

activity in, the immediate environment [the formal learning and teaching space]’ 
(Bronfenbrenner & Morris,  2006 , p. 814).   

   2.    The meso-system comprises ‘the linkages and processes between two or more 
settings containing the developing person [such as the relation between univer-
sity and the workplace, university and caring for the family, university and for-
mal and/or informal social and peer groups]. In other words, a mesosystem is a 
system of microsystems’ (Bronfenbrenner,  2005a , p. 148).   

   3.    The exo-system is made up of ‘the linkages and processes of settings taking 
place between two or more settings containing the developing person [the stu-
dents], but in which events occur that infl uence processes within the immediate 
setting [formal learning and teaching space] that does contain that person [such 
as their teacher’s work space, institutional student support or services, institu-
tion’s quality and research decisions, plans and policies]’ (Bronfenbrenner, 
 2005a , p. 148).   

   4.    The macro-system is ‘the over-arching pattern of micro-, meso-, and exosystems 
characteristic of a given culture, subculture, or other broader social context, with 
particular reference to the developmentally instigative belief systems, resources, 
hazards, lifestyles, opportunity structures, life course options, and patterns of 
social interchange that are embedded in each of these systems’ (Bronfenbrenner, 
 2005a , pp. 149–150).    

  Underlying this human ecological model of the process of human development 
are two key ideas or propositions, which are of relevance to agile PBL in a higher 
education context. As explained by Bronfenbrenner and Morris ( 1998 ), a key prop-
osition of the human ecological model states:

  Over the life course, human development takes place throughout life through processes of 
progressively more complex reciprocal interaction between an active evolving biopsycho-
social human organism and the persons, objects, and symbols in its immediate external 
environment. To be effective, the interaction must occur on a fairly regular basis over 
extended periods of time. Such enduring forms of interaction in the immediate environment 
are referred to as proximal processes. (p. 996) 

   The second proposition states:

  The form, power, content, and direction of the proximal processes effecting development 
vary systematically as a joint function of the characteristics of the developing person; the 
environment – both immediate and more remote – in which the processes are taking place; 
the nature of the developmental outcomes under consideration; and the social continuities 
and changes occurring over time through the life course and the historical period during 
which the person has lived. (p. 996) 

   The two propositions for us mean that not only are the immediate learning space 
and PBL proximal processes important in developing university students, but the 
distal mechanisms beyond the immediate contexts could also infl uence the power 
and direction of the proximal processes that affect students’ connected learning 
directly.  
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    An Agile PBL Ecology for Connected Learning 

 We have adapted Bronfenbrenner’s four systems and propositions to imagine an 
agile PBL ecology for connected learning, as shown in Fig.  2.1 .

   The model shows the university students as living in the micro-systems of PBL- 
based learning and teaching spaces, with their teachers and other students, but agile 
PBL is not limited to these micro-systems; rather, it fl ows over and through the 
porous boundaries between micro-, meso-, exo- and macro-systems. Exchanges 
between the students and their micro-systems are infl uenced by the connections 
with the meso-systems such as their relationships with their families and/or work-
place, relationships with their peers, relationships with social and informal learning 
and the exo-systems where the students do not participate directly in the setting but 
are infl uenced by the linkages and processes of student support, academic develop-
ment of academic staff, quality and research and the scholarship of teaching and 
learning. The patterns of behaviours can also be viewed from the macro-system 
vantage point, whereby the ‘wider world’ is seen as being in a reciprocal relation-
ship with the tertiary education institution, not just as ‘users’ or ‘receivers’ of 
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 graduates, but as partnering with the university in developing students and as 
directly contributing to (and by extension benefi tting from) the educational context. 
The dotted lines show the porousness of the boundaries between the different sys-
tems. The arrows show the possible dynamic interactions and interconnections at 
play between persons and the multilevel contexts. 

 This model helps to imagine education as facilitating learning that is fl uid (Savin- 
Baden,  2014 ), through recognising the different systems in a learning ecology and 
responding by connecting these systems. This in turn enables various spaces (Savin- 
Baden,  2008 ) in the whole university and beyond for student learning, rather than 
being limited by one particular system such as the formal learning environment 
where teaching and learning commonly occur. Hence, there are chapters in this 
book about curriculum and assessment where formal learning and teaching take 
place (micro- and meso-systems). The chapters on quality, research and scholarship 
of teaching and learning, student support and academic development of academic 
staff recognise the distal ecology where the exo-systems are located. Even though 
students are not specifi cally located in these systems in most cases, they are indi-
rectly or directly affected by the decisions and processes made in these spaces. 
More importantly, the ecology for learning model positions students as active agents 
contributing as producers of their own development throughout their lifetime. This 
is important as developing a way-of-being as students is a key learning outcome of 
agile PBL. 

 Overall then, this agile PBL ecology for learning is guided by imagining a space 
where learning and knowledge have no boundaries; where the contexts, values, and 
outcomes of higher education are better interconnected and integrated with ‘exter-
nal’ environments; and where this connected learning will thus benefi t students and 
the ‘world’. The ecology for learning allows us to visualise the dynamic relation-
ships between the different contexts and environments that are part of and impact on 
students’ learning journeys. Agile PBL, in the way we develop the concept in this 
book, is a way of responding to these relationships and incorporating them into the 
learning design, in some cases literally. Ultimately, the ideal is towards building 
opportunities and a way-of-being capacity that allows students and graduates to 
approach life as problem-solvers, creators and refl ective practitioners, benefi ting 
both themselves as individuals, as well as their families, communities, society over-
all and ‘the world’. In a dynamic and ever-changing environment, only an agile 
approach can fulfi l this role, hence agile PBL.      
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    Chapter 3   
 Agile PBL and the Next Generation 
of Learners                     

             Introduction 

 In Chap.   2    , we outlined our vision and model for an agile PBL ecology for learning. 
A key challenge we are aiming to address with agile PBL is the next generation of 
learners, both in terms of what skills they bring and what skills they need. This 
chapter explores the characteristics of a new generation of students and the idea of 
twenty-fi rst-century skills. The particular emphasis here is how the two are, or 
should be, aligned and how an agile PBL provides opportunities to both draw on 
skills that a new generation of learners brings to the universities and empower these 
learners with the skills and attitudes they need to succeed upon graduation. An agile 
PBL ecology for learning allows us not only to recognise the myriad of factors, ele-
ments and layers that impact on learning but also to respond to these in both a 
responsive  and  proactive way, so that the learning environment is optimised for 
everyone involved. 

 With the fi rst decade of the twenty-fi rst century well behind us, the universities 
in general are facing a situation where they are expected to ‘educate’ more people 
from wider and more diverse backgrounds than ever before (Bradley, Noonan, 
Nugent, & Scales,  2008 ; James, Krause, & Jennings,  2010 ; Oblinger,  2010 ; Thomas, 
 2002 ). Yet, models of education in the university have arguably not changed in any 
fundamental way since the 1800s (Goodchild & Wechsler,  1989 ). As Tapscott and 
Williams ( 2010 , pp. 18–19) argue, the current model of pedagogy, which is at the 
heart of the modern university, is fast becoming obsolete. In the industrial model of 
student mass production, the teacher is the ‘broadcaster’. A broadcast is, by defi ni-
tion, the transmission of information from transmitter to receiver in a one-way, lin-
ear fashion. Broadcast learning may have been appropriate for a previous economic 
environment, and a previous generation, but increasingly it is failing the needs of a 
new generation of students who are about to enter the supercomplex world of 
uncertainties. 
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 Tapscott and Williams ( 2010 ) go on to develop their case for what they call ‘col-
laborative learning’, which they equate with ‘social learning’. This creates an inter-
esting link to PBL approaches to learning, which are inherently ‘collaborative’ and 
‘social’. PBL has been a notable exception to ‘broadcast learning’ since its introduc-
tion in the 1960s, and it was at a time of radical departure from the teacher-centred 
models. However, it has been relatively confi ned to particular disciplines, even if it 
is inherently designed to work on an interdisciplinary level. An additional element 
in the twenty-fi rst century is the increasing ubiquity of digital technologies, both in 
the workplace and in educational contexts. It is urgent and crucial that universities 
adapt to changing patterns and contexts of education and work for two related rea-
sons: fi rstly, to be able to adequately prepare their students for the needs of the 
twenty-fi rst-century workplace and wider context and, secondly, to respond to and 
engage with the skills and characteristics that students bring to the educational envi-
ronment. In short, it is urgent for universities to stay  relevant  and survive in a higher 
education context where online offerings are increasingly becoming the norm, 
which in turn means that universities can no longer depend on their physical loca-
tion or traditional funding models to operate and add value to the society in which 
they are situated. Indeed, as we have begun to argue, they need to engage in much 
more deeper, responsive and agile ways to a wider learning ecology in which they 
are a part of and situated. 

 Barrows’ PBL model is often lauded as an ‘authentic’ approach to learning (Wee 
& Kek,  2002 ) and ‘authentic’ in terms of our day-to-day environments, both at work 
and personal, and it has been increasingly characterised by a blend of face-to-face 
and technology-supported contexts. This fi ts with Barrows ( 2002 ) defi nition of PBL 
discussed in Chap.   2    , which includes the central proposition that PBL is an educa-
tion process that requires the learner to go through the same activities during learn-
ing that are valued in the real world. In other words, it is no longer a matter of 
 whether  to use technology to support PBL teaching approaches or PBL curriculum, 
but rather a matter of  how  to design a PBL curriculum, which entails the teaching 
approach, learning process, assessments, learning environment, problems (content) 
and evaluation, in the most effective manner  with  technology in an integrated man-
ner. In other words, the question is how to rejuvenate PBL curricula for the twenty- 
fi rst century and how to make it more agile, without compromising its fundamental 
principles. As Rotherham and Willingham ( 2010 , p. 20) put it, ‘devising a twenty- 
fi rst century skills curriculum requires more than paying lip service to content 
knowledge’. This leads us to the central point of this book: fundamental PBL prin-
ciples or spirit does not need to be compromised because they are very well suited 
to deliver the kind of learning outcomes that are generally considered to be needed 
for the contemporary  and  future workplace. 

 In terms of the latter, it is interesting, for example, that some educators are 
already beginning to talk about social media literacies (Rheingold,  2010 ), and new 
literacies will be needed as technologies continue to evolve at a rapid pace. In this 
twenty-fi rst-century context, it is not important what students can do with a particu-
lar digital tool or suite of tools, but rather how fast they can learn to use new tools 
and adapt to fast-changing circumstances, including the ability to identify 
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 entrepreneurial ways of leveraging new technologies (Macmahon & Huijser,  2015 ). 
This is what we call a way-of-being or adaptive expertise throughout this book. 

 Research in learning sciences has emerged highlighting two major forms of 
expertise – routine expertise and adaptive expertise (Bransford et al.,  2006 ). 
Adaptive expertise is a form of expert knowledge that can support ‘continual learn-
ing, improvisation, and expansion’ (Bransford et al.,  2006 ) or, in short, open up 
innovations in society. Adaptive expertise is a concept fi rst observed and studied by 
Hatano and Inagaki ( 1984 ). In contrast, a ‘routine expert’ refers to a person who is 
effi cient and accurate and becomes even more effi cient and accurate through time 
when addressing familiar problems. This form of expertise is developed through the 
repeated application of procedural knowledge on the same tasks or problems, i.e. 
with a well-established pattern or modes of processing a task or problem. However, 
this form of expertise is adequate in a context where the problems are similar, with 
familiar or constant variables surrounding the problems. The challenge here is 
around what happens if the student has not gone beyond procedural effi ciency. 
Routine experts, even though they may have declarative knowledge and they may 
apply procedural knowledge repeatedly to address problems at hand, appear to per-
form without much understanding (nor refl ection) and exploration or experimenta-
tion beyond the familiar (Hatano & Inagaki,  1984 ). This becomes a problem in an 
environment where the problems change continuously and, furthermore, where 
there is an increasing need to anticipate potential problems (and how to address 
them) either in advance or as part of entrepreneurial planning. This is where a ‘way- 
of- being’ becomes a salient part of becoming adaptive experts, which is what we 
would like to think of our graduates when they leave university. 

 Adaptive experts are more likely to go beyond routine competencies with varia-
tions, rather than in terms of speed and accuracy of solving familiar problems 
(Hatano & Inagaki,  1984 ). These experts apply their conceptual schemas in a more 
adaptive manner due to their understanding of why their procedures work; they also 
modify known procedures or even invent new procedures by responding in a fl exi-
ble manner to contextual variations (Hatano & Inagaki,  1984 ), making them more 
fl exible and innovative and indeed more agile. This is precisely what we want in 
twenty-fi rst-century learners – to be adaptive and fl exible as they traverse from the 
university to the supercomplex world of super uncertainties. However, it requires an 
educational landscape that allows them to actively explore, experiment and refl ect 
(Hatano & Inagaki,  1984 ; Hatano & Oura,  2003 ) and that would eventually lead 
them to continually adapt to change (Hatano & Oura,  2003 ). However, for such 
learning to be reached and attributes to be developed, and to receive the full benefi ts 
from an agile PBL, we argue that it needs to be applied in a consistent manner 
across an entire curriculum, rather than in a piecemeal fashion or in isolated pock-
ets. Naturally, this is not an easy task and requires a monumental shift in attitudes in 
the short term, but we argue that such a shift is ultimately inevitable and indeed 
desirable. By not focusing on a way-of-being, preparing students for future learning 
(Bransford & Schwartz,  1999 ), and by not changing the pedagogy and curriculum, 
we run the risk of educating pseudo-experts at best – students whose expertise does 
not mirror the expertise needed for real world, thinking inside or outside the 
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 academic disciplines and knowledges, and students who lack what Sternberg ( 2003 ) 
calls successful intelligence.  

    Why  Not  Problem-Based Learning in the Twenty-First 
Century? 

 It is relatively easy to make a theoretical argument about why PBL is a good 
approach to teaching in the twenty-fi rst century as it appears to tick all the right 
boxes such as graduate attributes, learning outcomes, student engagement and stu-
dent success and positive and signifi cant educational student experiences. The key 
skill required in the twenty-fi rst century is the ability to deal with a massive amount 
of information and turn this information into ‘knowledge’, that is, the ability to criti-
cally select and manipulate information and creatively repurpose it for whatever 
context it needs to be applied to. Moreover, it increasingly requires the ability to 
recognise and anticipate  potential  contexts for which that information may be 
repurposed, which calls for entrepreneurial skills. The latter does not necessarily 
mean ‘to start an enterprise’, but rather to have an entrepreneurial attitude in all 
aspects of life, including in a workplace. In an educational context, Jaros and 
Deakin-Crick ( 2007 ) explain it as follows:

  Instead of expending their learning power on rote-storing of solutions to eternal problems 
and ‘facts’, students must acquire methods of retrieving and manipulating knowledge and 
information. They must be able to recognize and manage their own learning processes and 
pathways, defi ning them in terms of simple local parameters, and sharing them with others 
on a time-scale dictated by the event itself. They must be able to learn while working on the 
problem and to use self-assessment to control the direction, intensity, and standard of their 
work. (p. 424) 

   This does not merely signify a minor change in education, which can be addressed 
by tweaking the way we teach and adjusting our approaches to teaching around the 
edges. Rather it signifi es what some call a paradigm shift, as illuminated, for exam-
ple, by Wee and Kek ( 2002 ) in their use of PBL to ‘transform’ marketing education 
to better prepare students for the world of marketing. Deakin-Crick ( 2007 , p. 137) 
notes that ‘this paradigm shift is towards a relational and transformative model of 
learning, in which the creation of interdependent communities of intentional learn-
ers provides a basis for the integration of “traditional academic” skills and outcomes 
with the learning dispositions, values and attitudes necessary to meet the demands 
of the emerging “networked society”’. 

 Similarly, Şendag and Odabaşi ( 2009 , p. 132) argue that ‘today’s working condi-
tions have required fundamental changes in the profi les of work power, which basi-
cally stemmed from the rapid change and transformation in the nature of 
information’. They expand on this by stressing the ability to think critically, espe-
cially in the context of technological change, for ‘technological changes along with 
the changes in the workplace have made critical thinking abilities more important 
than ever before’ (Sendag & Odabasi,  2009 , p. 132), to which we can add the ability 
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to creatively apply knowledge in ways it has not been applied before (Huijser & 
Kek,  2016 ). 

 The Partnership for 21st Century Skills collective has developed an extensive 
framework for twenty-fi rst-century learning ( 2009 ) which outlines in great detail 
the kinds of skills, literacies and attitudes that may be required. They usefully split 
these into four main themes, with a series of related skills and literacies:

•     Core subjects and twenty-fi rst-century themes 

 –    Global awareness  
 –   Financial, economic, business and entrepreneurial literacy  
 –   Civic literacy  
 –   Health literacy     

•    Learning and innovation skills 

 –    Creativity and innovation  
 –   Critical thinking and problem-solving  
 –   Communication and collaboration     

•    Information ,  media and technology skills 

 –    Information literacy  
 –   Media literacy  
 –   Information, communications and technology (ICT) literacy     

•    Life and career skills 

 –    Flexibility and adaptability  
 –   Initiative and self-direction  
 –   Social and cross-cultural skills  
 –   Productivity and accountability  
 –   Leadership and responsibility       

 These themes, skills and literacies are echoed in the more recent ‘Elements of the 
Creative Classroom Research Model’ (Johnson, Adams Becker, Estrada, & Freeman, 
 2014 , p. 4) which, as part of the  NMC Horizon Report :  2014 Higher Education 
Edition , focuses on innovative pedagogical practices and details all the elements 
that are involved in such practices. The model has 8 themes and 28 related elements, 
which overall are consistent with what fundamentally characterises a PBL teaching 
and learning system:

•     Content and Curricula 

 –    Emotional intelligence  
 –   Cross- and transdisciplinary  
 –   Open educational resources  
 –   Meaningful activities     
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•    Assessment 

 –    Engaging assessment formats  
 –   Formative assessment  
 –   Recognition of informal and non-formal learning     

•    Learning practices 

 –    Learning by exploring  
 –   Learning by creating  
 –   Learning by playing  
 –   Self-regulated learning  
 –   Personalised learning  
 –   Peer-to-peer collaboration     

•    Teaching practices 

 –    Soft skills  
 –   Individual strengths  
 –   Multiple learning styles  
 –   Multiple modes of thinking     

•    Organisation 

 –    Monitoring quality  
 –   Innovative timetables  
 –   Innovating services     

•    Leadership and values 

 –    Innovation management  
 –   Social entrepreneurship  
 –   Social inclusion and equity     

•    Connectedness 

 –    Networking with real world  
 –   Social networks  
 –   Learning events     

•    Infrastructure 

 –    ICT infrastructure  
 –   Physical space       

 In the meantime, research on student development in higher education in general 
shows that the more time and energy students devote to educationally purposeful 
activities, the more they are engaged (Astin,  1993 ; Kuh, Kinzie, Buckley, Bridges, 
& Hayek,  2007 ; Pascarella & Terenzini,  2005 ). This research implies that the more 
universities can create purposively designed learning environments that channel 
students towards highly engaging learning and activities, the more these institutions 
would have created the conditions for their students’ success, as it relates to student 
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satisfaction, learning and development of learning outcomes and persistence (Astin, 
 1993 ; Pascarella & Terenzini,  2005 ). Chickering and Reiser’s ( 1993 ) vector of 
development, which is an extension of Chickering’s ( 1969 ) work on education and 
identity, suggests that students move through a number of psychosocial develop-
ment phases termed ‘vectors’ during their university studies. Students navigate 
these vectors at different rates, often not sequential and often reiterative, but regard-
less, they do form ‘major highways for journeying toward individuation’ (Chickering 
& Reisser,  1993 , p. 35). PBL learning processes and activities, when designed well, 
could also be seen as travelling along these vectors of development, requiring reit-
erative learning processes; complicated problems; going over the process again and 
again until it becomes second nature to students; representing the identities of PBL 
students as competent problem-solvers, independent and self-directed; and criti-
cally applying and creating knowledge to be able to manage today’s world of com-
plex and mixed demands of work, business, social and personal lives. However, the 
most convincing argument for why PBL ideally suits today’s university contexts lies 
in Chickering and Reiser’s ‘three admonitions’ of, fi rstly, the integration of work 
and learning; secondly, recognition and respect for individual differences; and 
thirdly, acknowledgement of the cyclical nature of learning and development. 

 In this way, PBL can be seen as having the potential to simultaneously facilitate 
and respond to the paradigm shift laid out above. An often cited strength of PBL 
initiatives is that they facilitate the development of transferable or ‘soft’ skills 
(sometimes called ‘employability skills’) such as teamwork, communication, infor-
mation literacy, critical thinking, lifelong learning, problem-solving, self- 
management, planning and organisation and innovation and enterprise (Kek & 
Huijser,  2011 ; Moore & Poikela,  2011 ). On a global level, many employers identify 
such transferable skills as more important than technical skills or factual knowledge 
(Drohan, Mauffette, & Allard,  2011 ). PBL as a pedagogy and curriculum poten-
tially opens the universities to better address these needs and to move away from 
more traditional transmissive models to learning and teaching, which are often 
purely focused on the transfer of declarative knowledges. Majoor and Aarts ( 2010 , 
p. 249, our emphases) cite the following summary about higher education by the 
World Bank:

  The world today is increasingly dependent on knowledge and therefore on people who are 
capable of  generating  and  applying  knowledge. Thus, the potential of a society to develop 
is critically related to the comprehensiveness and quality of its educational system and rate 
of participation of the population in that system. 

   Again, the emphasis here is on  generating  and  applying  knowledge, rather than 
reproducing it, which is what more traditional transmissive approaches focus on. 
Majoor and Aarts ( 2010 ) further argue that the problem with traditional teaching 
approaches is not only that the knowledge thus acquired is static but more impor-
tantly that it is often outdated in a global context in which knowledge changes rap-
idly. They note that the qualitative challenges in education have their roots in the 
traditional transmissive tradition, which continues to dominate education in many 
developing countries and is not being adjusted to the changing needs of society 
(Davies, Fidler, & Gorbis,  2011 ; Majoor & Aarts,  2010 ), at least not fast enough. 
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 Thus, there appears to be little debate about the proposition that PBL is a peda-
gogy and curriculum that has the  potential  to empower graduates with twenty-fi rst- 
century skills, even if there is signifi cant debate about whether the evidence actually 
supports this (Archetti,  2011 ). However, this raises two key questions: how do you 
ensure the desired learning for all students, and how do you integrate technology 
into this process in meaningful ways? In terms of the latter, Savin-Baden ( 2006 , 
p. 10) has argued that ‘problem-based learning and surfi ng the internet share similar 
qualities, for example the process of learning in problem-based learning teams is 
interactive, non-sequential, random, and often seems rather chaotic’. This in turn 
puts a signifi cant amount of pressure on teachers: the PBL process has the potential 
to make teachers feel profoundly uncomfortable, and indeed it often does. Savin- 
Baden (p. 10) identifi es the confl ict for teachers as arising in the need for them to 
allow students ‘freedom to manage knowledge, rather than keeping their previous 
roles and relationships with students as the controllers and patrollers of 
knowledge’. 

 For many teachers, PBL can mean a major ‘culture shock’ and requires a change 
in attitude and approach that goes to the core of their identity as teachers. This is 
precisely why PBL is diffi cult to implement in a consistent manner across an entire 
educational institution or, even less ambitiously, across a particular faculty, program 
or course. However, if we accept that PBL has the potential to develop twenty-fi rst- 
century skills in students, then it is crucial that their teachers either already possess 
such skills themselves or are at the very least willing and open to ‘teach’ such skills 
or ‘teach’ a curriculum designed with a set of learning outcomes that comprise both 
skills, or procedural knowledge and declarative content knowledge, compared to a 
curriculum that teaches only the discipline knowledge or content. In other words, 
teachers need to be lifelong learners themselves and be comfortable opening up and 
operating in a world where there is an abundance of information, but which is at the 
same time ‘non-linear, random and chaotic’. Şendag and Odabaşi ( 2009 , p. 135) 
stress the importance of training teachers who have critical thinking, problem- 
solving, collaboration and networking skills, which they argue is ‘a must in the 
current century’. This is important, because the role of teacher is often considered 
to be crucial in a PBL context (Kek & Huijser,  2011 ; Luck & Norton,  2004 ; Martyn, 
Terwijn, Kek, & Huijser,  2014 ; Omale, Hung, Luetkehans, & Cooke-Plagwitz, 
 2009 ), especially when students are fi rst exposed to PBL. The preparation of teach-
ers who are comfortable in both a PBL context and in online environments is there-
fore a vital part of ensuring that PBL delivers on its promise of developing students 
who are self-directed, lifelong learners, or what Black, Mccormick, James, and 
Peddler ( 2006 ) call ‘intentional learners’. In a context where learning in higher 
education appears to be increasingly heading into learning and teaching environ-
ments rich with technologies (Davies,  2012 ; Johnson et al.,  2014 ), blended forms of 
PBL learning environments, and various PBL constellations (Savin-Baden,  2014 ), 
offer the potential to prepare students for such signifi cantly changed learning envi-
ronments, and more importantly to equip them with the tools to get the most out of 
such learning environments. A related issue here concerns a new generation of stu-
dents, and their characteristics; in other words, not only are current teaching 
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 practices outdated in many ways, and particularly in terms of their learning out-
comes, but they may also be inappropriate in the way they target a new generation 
of students.  

    The Digital Generation 

 At this stage, it is important to draw attention to our use of the terms ‘next genera-
tion of learners’ and ‘the digital generation’. It would be relatively easy to confuse 
this term with the widespread use of the terms ‘digital natives’ (Prensky,  2001 ) and 
‘net generation’ (Oblinger & Oblinger,  2005 ). We will thus call this new generation 
of students the ‘digital generation’, to capture their engagement with, and immer-
sion in, digital tools, rather than their age. As noted, much has been written about 
what is variously called Generation Y, the net generation (Oblinger & Oblinger, 
 2005 ), Millennials (Sankey,  2006 ) and digital natives (Prensky,  2001 ). Much of this 
writing however has a high ‘hype factor’, in that it presumes a radical break with the 
past. Prensky, for example, argues that ‘our students have changed radically. Today’s 
students are no longer the people our educational system was designed to teach’ 
(para.1). He claims that ‘today’s students think and process information fundamen-
tally differently from their predecessors’ ( 2001 , para. 4). This sets up a binary 
between students (digital natives) and teachers (digital immigrants). Ultimately, this 
then leads to his central question: ‘should the digital native students learn the old 
ways, or should their digital immigrant educators learn the new?’ (Prensky,  2001 , 
para. 17). While this is clearly a deliberately provocative question, it has the unhelp-
ful side effect of reinforcing an either/or binary, by simplifying both the category of 
‘student’ and ‘educator’, thereby not only ignoring an increasingly diverse student 
population but also closing the door on the possibility that skills associated with 
digital natives could be acquired at a later stage, or at least appropriated in different, 
yet meaningful ways (Huijser,  2006 ), and that such skills could therefore also apply 
to mature age students, for example. Prensky and other proponents of the ‘digital 
native thesis’ have been widely critiqued for using overgeneralisations, but the key 
characteristics of digital natives that are identifi ed include: digital natives prefer 
images over text; they prefer games over ‘serious work’; they function best when 
networked; they can’t pay attention (or choose not to); and fi nally, they have per-
fected their digital technologies-related skills (Koutropoulos,  2010 ;  Oblinger & 
Oblinger ). Some of these claims are supported with some evidence, even if it is 
somewhat tenuous. Sontag ( 2009 ), for example, draws attention to some evidence 
that social changes associated with technology use by teenagers (a ‘generation of 
learners enmeshed in connective technologies’, p. 1) impact on cognitive processes. 
The key point to make here, however, is that the next generation of learners is highly 
heterogeneous, in terms of access to digital technologies, use of digital technologies 
and applied skills in this regard. In other words, while there is clearly a highly diver-
gent use of digital technologies, a basic level of use of digital technologies is never-
theless near-universal. 
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 Basically, Prensky’s argument is largely positional in nature and not based on 
specifi c empirical research (Koutropoulos,  2010 ), and it has attracted a lot of cri-
tique since it was fi rst introduced (Bennett & Maton,  2010 ; Burton, Summers, 
Noble, & Gibbings,  2015 ; Jones, Ramanau, Cross, & Healing,  2010 ; Kennedy, 
Judd, Dalgarnot, & Waycott,  2010 ). As noted above, the idea that there is a homo-
geneous generation of students has been widely debunked as a myth, even if it per-
sists as a popular notion. For example, Jones et al. ( 2010 , p. 722) note that ‘the 
generation is not homogeneous in its use and appreciation of new technologies, and 
there are signifi cant variations amongst students that lie within the Net generation 
band’. More recently, empirical research is beginning to appear which cuts through 
some of the hype associated with this ‘digital generation’ (Kennedy, Judd, 
Churchward, Gray, & Krause,  2008 ; Kvavik,  2005 ), and it is beginning to show its 
heterogeneity in more detail (Czerniewicz & Brown,  2010 ; Harigittai,  2010 ; Oliver 
& Goerke,  2007 ). While these studies confi rm that the digital generation has grown 
up in an environment ‘saturated’ by technology, they also suggest that there is much 
variation in terms of types of use, associated skills and, importantly for our purposes 
here, preferences for use in education. A large Australian study by Kennedy et al. 
( 2008 , p. 108) shows that ‘many fi rst year students are highly tech-savvy. However, 
when one moves beyond entrenched technologies and tools (e.g. computers, mobile 
phones, email), the patterns of access and use of a range of other technologies show 
considerable variation’. For example, while Kennedy et al. ( 2008 ) found a signifi -
cant growth in students’ general use of instant messaging, blogs and podcasting, 
they also found that the majority of students rarely or never used these technologies 
for study, and importantly, ‘the transfer from a social or entertainment technology 
to a learning technology is neither automatic nor guaranteed’ (Kennedy et al.,  2008 , 
p. 119). In a related study that builds on this evidence, Kennedy et al. ( 2010 , p. 339) 
make a distinction, based on their empirical data, between what they call ‘power 
users’ (advanced technology users) (14 %), ‘ordinary users’ (27 %), ‘irregular users’ 
(14 %) and ‘basic users’ (45 %). The largest group, basic users, was ‘rudimentary 
technology users, who used only standard web-based applications and mobile 
phones on a relatively frequent basis’ (p. 339). In other words, the Prensky’s ( 2001 ) 
‘digital natives’ are more likely to be the exception rather than the rule. 

 However, in terms of outcomes, it is important that we strive for ‘digital native’-
like competencies. In other words, in the apparent scramble to appeal to the digital 
generation, there is often no direct engagement with what they  should  be able to do 
as part of their learning journey, and how this should be applied and adapted to work 
or entrepreneurial environments. As Koutropoulos  (2010 , p. 526, original emphasis) 
argues, for example, ‘digital natives  should  also exploit that physical ability to learn 
to function in environments that don’t necessarily have the tools that they are used 
to’. He goes on to question a range of other assumptions that are associated with the 
digital generation: ‘the fact that one can mechanically go through the motions of 
searching for someone on Google doesn’t mean that they possess the critical liter-
acy and information literacy required to determine which results were quality 
results’ ( 2010 , p. 527). Interestingly, it is at that level of learning, and what we are 
calling twenty-fi rst-century skills, that PBL is at its most powerful, because of two 
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reasons: Firstly, an inherent part of the PBL process is identifying and exploring 
prior skills, as they are relevant to the PBL problem, so this means recognising the 
diverse skills that the digital generation brings to the classroom (e.g. those skills 
acquired in the meso- and macro-contexts of their learning environments) and lever-
aging those skills as part of the learning process. Secondly, the PBL process is out-
comes driven, which means that a well-designed PBL program does not assume 
anything, but does clearly defi ne the exit skills and actively works towards develop-
ing those skills.  

    Towards an Agile PBL 

 So far we have identifi ed the potential relevance and outcomes of PBL and the need 
for teachers to acquire the skills to activate the type of learning to occur in a PBL 
context, on a theoretical level. However, there is a large gap between the theory and 
the practice, especially because PBL has the biggest potential impact if it is seen as 
a holistic pedagogy and curriculum, rather than as one of many teaching techniques 
that can be addressed in isolation. If we consider this in the context of an agile PBL 
ecology for learning, it becomes clear that nothing in such an ecology works in 
isolation. Thus, applying PBL in isolation would not have achieved any of the 
desired intentions that we are identifying here. Any rewards, however small, from 
PBL can be achieved by intentional design of the pedagogy and at the curriculum 
level. This is the key point and one that is often overlooked in the critiques of 
PBL. Most of the empirically based studies of PBL are based on individual units of 
study or courses. They are often case studies produced by teachers who are PBL 
enthusiasts or who are experimenting with PBL (Brodie & Gibbings,  2007 ; Huijser 
& Wali,  2012 ; Omale et al.,  2009 ; Yeh,  2010 ). The results of such studies are often 
diffi cult to generalise, and they often create perceptions of benefi ts, rather than hard 
evidence about learning outcomes. It is therefore no coincidence that the main cri-
tiques of PBL are often levelled at the perceived lack of evidence for the benefi ts 
claimed (Eck,  2002 ; Sanson-Fisher & Lynagh,  2005 ). Archetti ( 2011 ), for example, 
asks the following provocative question: ‘are teachers simply deriving the expected 
benefi ts from the characteristics of PBL activities rather than from the evidence of 
students’ learning experience?’ Our response to this question is twofold. Firstly, the 
question is based on an earlier mentioned traditional, and arguably outdated, con-
ceptualisation of knowledge, rather than on the types of skills that most of the claims 
about PBL benefi ts relate to. This is what Jaros and Deakin-Crick  (2007 , p. 424, 
original emphasis) refer to when they discuss a ‘new approach to curriculum struc-
ture and delivery, and a new style of benchmarking in which the competencies and 
the learning outcomes are  supported , rather than led, by subject knowledge’. PBL is 
such an approach to both curriculum structure and delivery and should therefore be 
measured as such. 

 Secondly, the direct learning outcomes, in the form of transferable skills, are not 
the type of skills that can be developed in isolation in a single course or unit of 
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study. Instead, they are the type of skills that will only be further developed progres-
sively if a consistent intentional pedagogy, across an entire curriculum, is imple-
mented, as they involve learning of knowledges, skills and dispositions that cannot 
be easily measured in the form of an exam in one sitting. A whole-of-institution 
approach is therefore a critical element of leveraging the potential benefi ts of PBL, 
but this demands signifi cant organisational commitment and resources, and the 
types of critique outlined above, though fl awed, create a barrier to such organisa-
tional implementation of PBL. Not only that, we argue throughout this book that an 
agile PBL pedagogy and curriculum do not just take place in a traditional classroom 
context but aim to move the PBL problems into authentic contexts (i.e. into the 
macro-context), such as workplaces, communities and society in general, as early in 
the curriculum as possible, and furthermore, it aims to involve employers and other 
external partners in the educational process as early as possible too. In an agile PBL 
context, the boundaries between the different spheres of the PBL ecology for learn-
ing are necessarily porous; the responsibility for learning concerns everyone 
involved, rather than just the teachers. 

 Implementing PBL in a course or program is often challenging enough, and of 
course, this challenge multiplies when it is a university-wide implementation. It 
often encounters major obstacles, ranging from professional learning needs to 
expectations about resource needs. In short, the theory behind PBL is convincing, 
but the link to practice is not always explicitly made. Therefore, we imagine an agile 
PBL ecology for learning as empowering a ‘way-of-being’ in students, opening the 
possibilities of ubiquitous learning. An agile PBL ecology for learning, leveraging 
a variety of technologies, provides a way to imagine the knowledge, skills and dis-
position ‘fl ow’ between the different ecosystems within the university environment, 
but also between the universities and the world outside the universities (macro- 
system) more seamlessly. This is crucial if the goal is to develop an agile PBL for a 
new generation of learners and to make their learning experience as ‘authentic’ as 
possible in relation to what they face during their studies or are likely to encounter 
in the world they will live and work in upon graduation.  

    Digital Technologies and the Digital Generation in an Agile 
PBL Context 

 A considerable amount of writing has emerged in recent years about the potential of 
new and emerging technologies for learning (Johnson, Adams Becker, & Hall, 
 2015 ). Such writing tends to advocate the use of mobile and social media for their 
potential affordances (‘we will be able to do…’ versus ‘we have been able to do…’) 
(Rheingold,  2010 ), but it is often characterised by a lack of empirical evidence to 
back up the claims. On a theoretical level, mobile and social media technologies 
appear to fi t very closely with social constructivist conceptualisations of teaching 
and learning, which are widely regarded as most effective and which fi t neatly with 
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PBL. However, despite the apparent momentum in the adoption of mobile and 
social media in formal (and informal) learning contexts, there is much less clarity 
about their effectiveness with regard to student learning and outcomes. For exam-
ple, while we know that many education institutions and individual departments 
have their own  Facebook  pages, in what way does this contribute to student learning 
outcomes, and what is the evidence to support this? Engagement is one thing, but 
tangible learning outcomes is the area we, as educators, really need to focus on 
before substantial claims about a technology’s usefulness can be made. 

 The key element here is that available technology should be used where relevant 
and in alignment with the pedagogical approach, rather than the other way around. 
For example, on a pragmatic level, Pepper ( 2009 , p. 129) identifi es the following 
key benefi ts of PBL:

•    Students deciding on the information and skills they need to investigate issues 
while building on their current knowledge to synthesise then integrate new 
information  

•   Students taking responsibility for the learning that occurs within their group 
while instructors monitor and facilitate student learning  

•   Students engaging with the learning experience more fully    

 In terms of the fi rst point, one of the main benefi ts of PBL is that it explicitly 
makes use of students’ prior knowledge, thus often successfully manages to engage 
students, because the learning process starts from ‘where they are at’ (Brodie & 
Gibbings,  2007 ; Tate & Klein-Collins,  2012 ). This includes the use of online and 
mobile applications and environments that students are familiar with, especially if 
they are used in the authentic contexts in which students will engage with problems. 
The last point in particular is important and related to the other two points, and as 
Hu ( 2011 ) notes, ‘student engagement is considered the pathway to success in col-
lege’. This engagement is further stimulated by group work, which is another cen-
tral element of PBL. In relation to group work, and the development of learning 
communities, social media applications (such as  Facebook  or  Twitter ) can be used 
to develop such learning communities (Hall & Maugham,  2015 ; Yeh,  2010 ). 
Similarly, multi-user online environments (Omale et al.,  2009 ) and even massive 
open online courses (MOOCs) (Davies,  2012 ) can be used, where relevant, for 
group work and the development of learning communities. There are no hard and 
fast rules around which tools to use and which not to use, or when and how. As 
Archetti ( 2011 ) argues, ‘the effectiveness of PBL as a teaching and learning tool 
entirely depends on the context of its implementation’ or, in other words, its agility 
to leverage on the complete ecology for learning, rather than isolated pockets of it. 
Similarly, the development of a technology-supported or ‘blended’ PBL learning 
environment should be responsive to where the learners are at and where they should 
be at the end of a particular unit of study. The latter refers both to how various tech-
nologies are relevant in the authentic workplace setting and to how to potentially 
create the opportunities to address authentic work-based problems. Getting that bal-
ance right is fundamental to the success of PBL as a pedagogy and curriculum, and 
to get that balance right ideally requires a whole-of-institution and a whole-of-cur-
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riculum approach, which includes suffi cient and just-in-time professional learning 
for teachers so that they can activate their PBL groups with confi dence, for as Savin-
Baden ( 2006 , p. 10) has argued, ‘PBL online does require that tutors are supported’. 
This is crucial, especially when students are fi rst engaged with PBL-based learning 
(and moreover, a blended PBL environment), which is when students often perceive 
a lack of guidance (Luck & Norton,  2004 ). As noted above, the teacher’s facilitation 
role is a vital part of PBL, and this is not different in blended, technology-supported 
forms of PBL, nor is it that far removed from a mentor role in a workplace or busi-
ness context.  

    ‘Whole-of-Curriculum’ and ‘Whole-of-Institution’ 
Approaches 

 The implementation of successful technology-supported and blended PBL for the 
next generation of learners requires both a whole-of-curriculum and a whole-of- 
institution worldview, and by success, we mean that it will achieve the outcomes 
that are celebrated in the PBL literature and discussed above. This is not an easy 
task, that is in fi nding the right blend to what Pascarella and Terenzini ( 2005 ) refer 
to as the  interconnectedness  that are more likely to produce a more effective educa-
tional experience. We argue that this is the transformative element of an agile PBL 
ecology for learning. As noted in the introduction, this is very much a vision and a 
starting point in this book, rather than a blueprint for implementation, but we believe 
it is crucial to begin to imagine such a vision. 

 In short, it needs courage from those in senior management and educational 
administrative positions at the universities. It requires careful planning of PBL 
applications across the curriculum, as well as choices about technology to support 
the desired learning outcomes. Importantly, this is not a one-time process, but rather 
an ongoing process that is dynamic and adaptive to changing contexts, both inter-
nally and externally. Once the curriculum has been mapped or constructively aligned 
(Biggs & Tang,  2011 ) according to agile PBL spirit, learning needs of staff should 
be identifi ed and acted upon and constructively aligned to their ‘training’ needs to 
effectively ‘teach’ in a technology-supported agile PBL context. This is particularly 
important when it comes to the incorporation of technology-supported applications, 
because the teachers need to be confi dently able to facilitate the development of 
learning communities in online environments. The IT staff working in the back-
ground need to have their professional learning needs met as well, so that they can 
provide the appropriate support needed, at the appropriate time. Closely related to 
this is the recruitment of staff. As a learning organisation that is based on a transfor-
mative technology-supported agile PBL approach, new staff need to be recruited not 
simply based on the knowledge they possess, but rather on their willingness to learn 
and adapt on a continuous basis. In other words, they need to be able to model the 
same skills and attitudes that we expect students to learn. If the desired outcomes 
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are students who are lifelong learners, then staff need to model what that means and 
embody the same principles. Again, this may sound straightforward, but it is far 
from it in reality. 

 An agile PBL allows organisations to design adaptive and blended problem- 
based learning environments that suit their specifi c student cohorts and their par-
ticular contexts. The suite of e-learning tools is potentially endless and ever growing. 
At the moment, it includes social networking tools (such as  Facebook ,  YouTube  and 
 Twitter ) that can be integrated into an agile PBL curriculum, along with e-learning 
tools such as online classrooms, blogs, wikis, multi-user virtual environments 
(MUVEs) and conferencing technologies. In addition, a series of mobile technolo-
gies, such as smart phones and tablets, can be explored for their potential affor-
dances in an agile, blended problem-based learning environment. In each case, 
decisions need to be made about where and when it is most appropriate, and these 
decisions hinge, on the one hand, on what students, as the next generation of learn-
ers, bring to the learning environments and, on the other hand, on what they should 
be able to do at that particular stage of the curriculum. Agile PBL problems can thus 
be designed in such a way that they include both ‘comfortable’ technologies and 
‘new’ ones in the educational process and indeed ‘future’ ones.  

    Conclusion 

 Overall, we have made a start in this chapter to imagine what an agile PBL context 
might look like and how it might suit a new generation of learners, both in terms of 
what they bring to the learning environment and in terms of the twenty-fi rst-century 
skills they need to learn. The assumption from the beginning is that with regard to 
technology-supported PBL, it is not so much a question of  whether  anymore, but 
rather of  how best to , and not a question of  whether  it will replace face-to-face PBL, 
but rather  how best to  blend it with face-to-face PBL, which not coincidently mir-
rors the ‘real world’ outside the university. The challenge is how to design a 
technology- supported agile PBL environment that stays true to the original inten-
tions of PBL and that leverages technology to  enhance  the impact of learning, rather 
than reducing it. This is the challenge that we are taking up throughout this book. In 
the next chapter, we will therefore zoom in on the role and place of learning out-
comes in an agile PBL ecology for learning.     
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    Chapter 4   
 Focusing on Learning Outcomes 
and Authentic Interdisciplinary Problems                     

             Introduction 

 In Chap.   3    , we have identifi ed the challenge in designing a technology-supported 
agile PBL environment that stays true to the original intentions of PBL and that 
leverages technology to enhance the impact of learning in teams, rather than reduc-
ing it. We have also imagined what we called the ‘next generation of learners’ and 
began to identify the characteristics that they may bring to the formal learning envi-
ronments. Of course, the fl ipside of considering student characteristics as they enter 
a particular learning environment is that we also need to defi ne and clarify what we 
want them to learn and be able to do, once they have moved into and through this 
formal learning environment. In other words, what do we imagine their characteris-
tics to be when they move out of the university? How do those characteristics align 
with what they are likely to encounter when they complete their university studies? 
And how do we ensure that we draw on students’ prior learning and strengths while 
simultaneously empowering them with the skills, dispositions and knowledges to 
engage meaningfully and productively in the present and future twenty-fi rst-century 
context? 

 PBL offers some solutions in this respect and in particular if we imagine an agile 
PBL, which draws on Savin-Baden’s ( 2014 ) new PBL constellations for the twenty- 
fi rst century. One of the key reasons for expanding PBL in this way is that PBL has 
traditionally been largely confi ned to disciplinary curricula. As Savin-Baden argues 
( 2014 ), ‘PBL is an approach to learning that is affected by the structural and peda-
gogical environment into which it is placed (that is, the discipline or subject, the 
instructors, and the organization)’ (p. 198). As noted, many instances of PBL prac-
tice occur on the micro level of what we have termed an agile PBL ecology for 
learning (outlined in detail in Chap.   2    ). However, the meso-, exo- and macro- 
systems are of course also part of the overall ecology, and as with any ecology, none 
of these systems operate in isolation, but they are rather intimately related and feed 
into, and off, each other. Even though Savin-Baden’s new PBL constellations can be 
seen as essentially a critique and a mapping exercise of the wide variety of 
approaches to PBL, we argue that these constellations can be employed for our 
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purposes here to, fi rstly, allow for the recognition that students learn in an overall 
learning ecology that involves much more than the formal classroom environment 
and, secondly, to engage with the fact that they will move into a context upon gradu-
ation that is most likely interdisciplinary and characterised by high levels of 
uncertainty. 

 In this chapter then, we begin to imagine what curriculum design in an agile PBL 
context might look like, and we begin to imagine how interdisciplinary PBL prob-
lems may be conceived. This requires imagining a set of skills, dispositions, values, 
attitudes and knowledges that will be required, but without the certainty of knowing 
what the context will look like when such skills will ultimately be employed. In 
essence, this is the dilemma that we respond to in this book by employing the con-
cept of agile PBL.  

    An Agile PBL Curriculum 

 Within the overall agile PBL ecology for learning, curriculum is positioned at the 
micro level, as it includes problems, assessment as well as PBL learning and teach-
ing spaces in the formal university setting. To reiterate, we aim to extend the notion 
of strict boundaries between different levels of the ecology, which in turn means that 
each individual system in the ecology (e.g. the micro-system in this case) needs to 
be rethought. If we take curriculum as an example, we argue that it should not be 
confi ned to the level of disciplinary content, as this is too narrow a focus. This does 
not mean that highly specialised disciplinary knowledge and content cannot be part 
of the curriculum, but rather that in itself such knowledge is not enough. Specialised 
disciplinary knowledge increasingly needs to be adapted and applied in diverse and 
supercomplex environments, which brings in an additional set of skills. Furthermore, 
there are important ethical and moral dimensions to knowledge that require engage-
ment and decisions that in turn require critical assessment of particular social and 
cultural contexts. In short, within an agile PBL ecology for learning, curriculum is 
imagined as connected to all other elements of the ecology, and this should be made 
explicit in curriculum frameworks. 

 In their critique of conceptualisations of ‘the curriculum’, Barnett and Coate 
( 2004 ) identify that curriculum implications of learning and teaching strategies tend 
to be framed in unduly narrow ways. Their critique of current debates around the 
curriculum is summed up like this:

  Not only is it likely to lead to efforts that fall short of what is required even for capability in 
the disciplines, but it is also likely to lead to curriculum approaches that run counter to the 
understandings and practices that are necessary if higher education is to be in any ways 
adequate to the contemporary world. (p. 25) 
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   If we look at the fi ve elements that make up their critique, we can see that it 
aligns rather neatly to the key elements of our arguments which are in favour of 
agile PBL in this book. Firstly, by focusing on knowledges, dispositions, attitudes, 
values and skills in narrow, discipline-focused ways, more intractable dimensions of 
human development, such as human qualities and dispositions, are neglected. In this 
way, ‘students are being reduced to the status of bearers of value beyond them-
selves’ (Barnett & Coate,  2004 , p. 24). Secondly, the voice of students is largely 
absent from discussions about curriculum, and so student do not have an active and 
direct stake in it. This means by extension that the curriculum refl ects its primary 
stakeholders, i.e. the academic community and employers in the labour market, 
while students, as stakeholders, are effectively excluded from the curriculum. In 
other words, the curriculum is ‘done to them’, reinforcing a sense of separation 
rather than a sense of ownership. Within this context, academics, employers and 
students are each discrete entities with discrete roles, rather than an integrated com-
munity that negotiates the most desirable outcomes for all involved. Within an agile 
PBL ecology for learning, the boundaries around such discrete entities are imagined 
to be much more blurred, with employers and other external entities in the commu-
nity and society being directly involved in teaching and teachers and students tra-
versing in and out of formal university spaces, and thus crossing boundaries, in a 
much more seamless manner. Thirdly and fourthly, Barnett and Coate ( 2004 ) argue 
that the academic community does not refl ect critically enough on curriculum 
design in a way that goes beyond the immediate curriculum environment or, in other 
words, beyond each semester’s course surveys. Again, the argument here is that 
academics are locked within the boundaries of the micro-system, whereas they 
should look at the curriculum in its broader context and design their curriculum in 
such a way that it engages with, or indeed develops, ‘higher forms of human devel-
opment’ (Barnett & Coate,  2004 , p. 24). Of course, it is easy to be cynical about this, 
but we agree with Barnett and Coate that we should aim higher and that we should 
therefore imagine a curriculum that stimulates students well beyond the functional 
skills they need to ‘get a job’. Their last point of critique is that the current narrow 
focus on skills and (functional) outcomes may come back to haunt universities, for 
‘the modern world may be such as to require human qualities and dispositions that 
are not easily caught in a language of skills and outcomes’ (Barnett & Coate,  2004 , 
p. 25). However, we will argue that focusing on employability is not wrong, and to 
ignore that it is an aspect and demand from the wide macro-system would be naïve. 
The fact that it is a part of the macro-system needs to be accepted, and serious con-
siderations have to be taken into account for it, even if we should of course not be 
totally consumed by it. Thus, we believe that agile PBL can be the vehicle for imag-
ining a curriculum and pedagogy that empowers and builds on such human qualities 
and dispositions, a way-of-being, as well as developing a functional skill set and 
knowledges in the process.  
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    Agile PBL, Employability and Twenty-First-Century Learning 
Outcomes 

 More than a decade into the twenty-fi rst century, much has been written about the 
kinds of skills that are needed in this century, and a variety of different frameworks 
has been developed. Some of these frameworks were beginning to be developed 
well before the turn of the century, such as multiliteracies, for example (The New 
London Group,  1996 ). Although the focus in their case was specifi cally on literacy, 
the framework of multiliteracies was based on a strong sense that teaching practices 
at the time were no longer suited for a fast-changing context of both education and 
employment. Thus, there is a strong pedagogy dimension to the multiliteracies 
framework, which includes four elements: situated practice, overt instruction, criti-
cal framing and transformed practice (Huijser,  2006 ; Kalantzis & Cope,  2001 ). 

 These four pedagogical elements are closely related and together have a strong 
emphasis on critical thinking and application of acquired knowledge in familiar and 
different contexts, rather than ‘reproduction’ of taught knowledge. This is in many 
ways the crucial element of employability skills for the twenty-fi rst century: the 
centrality of what is variously called ‘soft skills’, ‘generic skills’ or ‘transferable 
skills’, or in the Australian higher education context, ‘graduate attributes’. Cassidy 
( 2006 , p. 508) defi nes employability skills as skills that are ‘not job specifi c, but are 
skills which cut horizontally across all industries and vertically across all jobs from 
entry level to chief executive offi cer’. In short, employability skills are skills that are 
not discipline specifi c nor content specifi c, but rather allow graduates to adapt 
quickly to new contexts and hit the ground running while also being able to learn 
continuously; to think about future applications or implications of whatever their 
current occupation is, whether that be as an employee or as a business and/or social 
entrepreneur; and to be self-directed as lifelong learners long after they move out of 
a university. 

 Another early example of an attempt to design a framework around the develop-
ment of such transferable skills, and one that comes from a different angle, is 
Chickering and Reisser’s ( 1993 ) seven vectors of college students’ development 
(see also  Chickering, n.d. ; Foubert,  1980 ):

•    Developing competence  
•   Managing emotions  
•   Moving through autonomy towards interdependence  
•   Developing mature interpersonal relationships  
•   Establishing identity  
•   Developing purpose  
•   Developing integrity    

 Here, the focus is more on personal attributes that students are expected to 
develop, but there are clear links with various versions of twenty-fi rst-century skills 
and graduate attributes. In addition, and of particular importance for our purposes 
here, the development of these vectors can be mapped against an agile PBL program 
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in that these vectors all relate to some extent to developing professional identities 
and productive relationships, which are an integral part of an agile PBL in the form 
of its emphasis on group or collaborative work in a professional context. 

 Since the turn of the century, work on various approaches to employability skills 
and frameworks for the development of twenty-fi rst-century skills has accelerated, 
and this is no coincidence as there appears to be an urgent need for a rethink of 
approaches to higher education in the twenty-fi rst century (Altbach, Gumport, & 
Berdahl,  2011 ; Bridges,  2000 ). This is consistent with feedback from employers 
who increasingly indicate that the graduates they ‘receive’ are not ready and often 
require long periods of ‘retraining’ when they enter the workplace and, therefore, 
stress the need for universities to make ‘more explicit efforts to develop the “key”, 
“core”, “transferable” and/or “generic” skills needed in many types of high-level 
employment’(Mason, Williams, & Cranmer,  2006 , p. 2). The difference that an 
agile PBL can potentially make here is that it requires employers to be actively 
involved bearing a level of responsibility for developing these types of skills, rather 
than waiting for universities (as completely separate entities) to ‘deliver’ such skills. 
In other words, agile PBL imagines the boundary between employers and academ-
ics to blur signifi cantly when it comes to curriculum design, including the design of 
authentic agile PBL problems, as well as assessment tasks and evaluation. 

 It is important at this point to refl ect for a moment on the historical context of 
calls for the development of transferable skills, as these are not exactly new and 
certainly not confi ned to the twenty-fi rst century. For example, John Dewey wrote 
as far back as 1899: ‘it is radical conditions which have changed and only a radical 
change in education suffi ces. Knowledge is no longer an immobile solid; it has been 
 liquefi ed ’ (Dewey,  1980 , p. 18, our emphasis). Dewey believed that the aim of 
twentieth- century education should not simply be the production of a labour force, 
but the enrichment of the individual and society by developing a child’s ‘social 
power and insight’ (cited in Partnership for 21st Century Learning,  2007 , p. 3). He 
saw the way to do that through learning by doing and a curriculum that involved the 
mind, hands and heart. Throughout the twentieth century, there was an ongoing 
debate around whether to focus on core academic subjects (or ‘content’) or on real- 
world knowledge and skills (or ‘adapted’ knowledge and ‘transferable skills’) 
(Partnership for 21st Century Learning,  2007 ). This dilemma is still at the heart of 
debates about twenty-fi rst-century skills and learning outcomes. However, the dif-
ference now is the pace of change and the rapid rate at which existing pedagogical 
models appear to be outdated. This requires a ‘liquefi ed’ or fl exible and adaptive 
pedagogy and curriculum, indeed a pedagogy and curriculum that are  agile , rather 
than ‘fossilised’ and fi xed. It is perhaps best imagined through the popular example 
of future proofi ng curriculum that is supposed to educate students for jobs that do 
not yet exist. We would argue that an agile PBL is ideally suited in this respect, 
because it requires educators to continuously look for relevance of the problems 
they design, which in turn allows for the development of relevant lifelong skills, 
rather than those that may be outdated by the time the students move out university. 
Furthermore, as noted above, this is not simply the responsibility of educators in the 
traditional sense of the word, but rather, agile PBL curriculum design requires 
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employers, as stakeholders, to adopt an educator disposition. Of course, they do not 
necessarily possess the curriculum design skills, but we argue that they should at 
least be part of the conversation at the design level. This will ensure the agility and 
relevance of the curriculum. 

 In this chapter, we discuss various approaches to, and frameworks around, 
employability skills and develop some links between such frameworks and their 
potential application in education from an agile PBL perspective. We then provide 
some ideas on how to specifi cally incorporate and develop employability skills for 
the twenty-fi rst century in an agile PBL educational space. Note that we deliberately 
use the term educational space, rather than classroom, as the idea here is to blur the 
boundaries between educational spaces and the spaces beyond the formal learning 
environment, as they all form part of the same agile PBL ecology for learning. 

 We draw on a number of different frameworks, each of which addresses employ-
ability skills for the twenty-fi rst century in different ways:

•    Framework for 21st Century Learning (Partnership for 21st Century Learning, 
 2007 )  

•   The concept of learning power, combined with Effective Lifelong Learning 
Inventory (ELLI) (Deakin-Crick,  2007 ; Deakin-Crick, Broadfoot, & Glaxton, 
 2004 )  

•   Future Work Skills 2020 (Davies, Fidler, & Gorbis,  2011 )    

 This is by no means an exhaustive list, but as noted above, there is a certain 
amount of overlap between such frameworks, and the key element they have in 
common is the emphasis on transferable skills. As noted above, this is partly driven 
by commercial pressures (read: employer driven demands) for graduates who will 
not require long ‘learning curves’ when they start employment (Mason et al.,  2006 ) 
as the employability skills employers stress they need are usually transferable skills, 
such as ‘effective communication’ or ‘problem-solving’. As Mason et al. note:

  University responses to this agenda typically include modifi cations to existing course con-
tent (sometimes in response to employer suggestions), the introduction of new courses and 
teaching methods and expanded provision of opportunities for work experience – all 
intended to enhance the development of employability skills and/or ensure that the acquisi-
tion of such skills is made more explicit. In some cases university departments have sought 
to ‘embed’ the desired skills within courses; in other departments students are offered 
‘stand-alone’ skills courses which are effectively ‘bolted-on’ to traditional academic pro-
grammes. (p. 4) 

   It could be argued, however, that such responses are ‘tinkering around the edges’ 
to some extent and do not fundamentally change the way skills development is 
approached, which makes their success questionable. Such responses are increas-
ingly supported by lists of graduate attributes that universities draw up and proudly 
display in their marketing material (Barrie,  2007 ; Star & Hammer,  2008 ). We argue 
that there is a need to make more fundamental changes to the way curricula are 
designed. We believe that an agile PBL curriculum is ideally suited to a rapidly 
changing context that requires universities to not only respond to current employer 
demands for employability skills but also equip graduates with the skills to adapt to 
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an employment context that does not yet exist and indeed equip them with the skills 
to help shape and design their future employment context. 

 In the context of the United Kingdom, employability is defi ned in the Dearing 
Report ( 1997 ) rather broadly as the ability of an individual to gain employment 
appropriate to his/her educational standard. Within that defi nition, Wickramasinghe 
and Perera ( 2010 , p. 226) identify three key elements of employability:

•    The ability to gain initial employment  
•   The ability to maintain employment and make transitions between jobs and roles 

within the same organisation to meet new job requirements  
•   The ability to obtain new employment, if required, by being independent in the 

labour market and able to manage employment transitions between 
organisations    

 Of course, the emphasis within this conceptualisation is still very much on 
employers seeking employees and employees meeting their demands. We would 
extend that and add a fourth element that is about having the skills to operate auton-
omously and either choose paid employment or start a business or social enterprise 
and/or move comfortably between the two at various times. Again, we believe an 
agile PBL curriculum has great potential to provide graduates with all three ele-
ments of employability: gain initial employment, maintain and transit between jobs 
and roles, obtain new employment whilst operating autonomously. The key focus of 
an agile PBL curriculum is therefore to empower students to have the courage to 
learn, unlearn and relearn as a ‘way-of-being’ and to open other possibilities for 
themselves in their personal and work lives.  

    Framework for 21st Century Learning 

 The Framework for 21st Century Learning was developed by the Partnership for 
21st Century Skills, whose membership includes companies like Adobe Systems, 
AT&T, the LEGO Group and Pearson Education, among many others. The frame-
work is divided into expected outcomes on four different levels:

•    Core subjects and twenty-fi rst-century themes  
•   Learning and innovation skills  
•   Information, media and technology skills  
•   Life and career skills    

 Each one of these levels is then further subdivided into more specifi c parts which 
ultimately allow you to drill down to the coalface. Thus, core subjects include 
English, reading or language, world languages, arts, mathematics, economics, sci-
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ence, geography, history, government and civics. Importantly, these are not only 
seen as discrete disciplinary subjects, but instead they are connected by twenty-fi rst- 
century themes:

•    Global awareness  
•   Financial, economic, business and entrepreneurial literacy  
•   Civic literacy  
•   Health literacy    

 This is important, because it ensures that the core subjects are not taught in isola-
tion, but rather linked to ‘real-world’ or authentic contexts, because that is where the 
knowledge ultimately needs to be applied. As Bransford, Brown and Cocking ( 2000 , 
cited in Partnership for 21st Century Learning,  2007 , p. 8) note, ‘transfer from 
school to the everyday environment is the ultimate purpose of school-based learn-
ing’. They go on to say that ‘research indicates that students are more successful at 
doing this when instruction explicitly emphasises the process of transfer by using a 
real world context’. The question then becomes: what type of instruction would be 
most suited to achieve this effectively? In this framework, the authors suggest that 
‘“teaching for transfer”, that is instruction that helps students link their learning to 
the real world, can promote greater understanding of core subjects’ (p. 9), and they 
see the use of projects as enabling students to make immediate connections between 
content and application. Of course, they are talking here about a school context, 
rather than a university context, but we believe that the principles are not different, 
and an agile PBL can be used to implement these principles at the appropriate level 
for where students are situated. 

 An agile PBL seems well positioned to be an intentional pedagogy, curriculum, 
assessment and learning environment – serving a bridging function (Stark, Renkl, 
Gruber, & Mandl,  1998 ) – to educate and prepare students in today’s context for a 
world that is supercomplex, but increasingly digital and socially interconnected, 
complex and dynamic. Integrative learning, which is what the agile PBL ecology for 
learning is about, is learning in preparation for future learning (Bransford et al., 
 2006 ), preparing to apply adaptive expertise (Hatano & Inagaki,  1984 ; Hatano & 
Oura,  2003 ) which in turn is about responding fl exibly to contextual variations and 
maximising transfer of learning in the workplace (Bransford & Schwartz,  1999 ). 
Furthermore, the twenty-fi rst-century themes, when fully integrated, allow for inter-
disciplinary application, which is important because ‘we know that we must draw 
on multiple knowledge domains to fi nd solutions for many of today’s problems’ 
(Partnership for 21st Century Learning,  2007 , p. 9). This dovetails nicely into our 
discussion about interdisciplinarity in this chapter. 

 Learning and innovation skills are subdivided into:

•    Critical thinking and problem-solving  
•   Creativity and innovation  
•   Communication and collaboration    

 It is in this domain that any PBL-based approach appears perhaps most relevant, 
as each of these subdomains are central to the PBL process. However, each of them 
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needs to be carefully rethought and adapted to ever-changing contexts. An agile 
PBL allows us to do precisely that. For example, problem-solving has obviously 
been an integral part of PBL since the 1960s, but ‘successful problem solving in the 
twenty-fi rst century requires us to work effectively and creatively with computers, 
with vast amounts of information, with ambiguous situations, and also with other 
people’ (Partnership for 21st Century Learning,  2007 , p. 14), either face to face or 
using computerised mediated tools, such as Skype, Zoom and many others. What 
we can see then is the blurring of the boundaries between each of these subdomains, 
whereby each of these attributes needs to be developed in context, because they do 
not exist in isolation. For example, work-based problems require creative and inno-
vative solutions as well as the ability to cooperate and communicate about such 
solutions. In addition, they need a keen understanding of the social and/or ethical 
implications of potential solutions, which may draw on, for example, civic literacy 
and/or global awareness. Creativity in this context is not confi ned to traditional 
conceptualisations of ‘the Arts’ with a capital A, but rather refers to creativity in 
context and within the constraints of particular real-life situations and problems. Sir 
Ken Robinson (Robinson,  2006 ) has famously said that ‘we do not grow into cre-
ativity, we grow out of it – or rather, we are educated out of it’. We imagine that an 
agile version of PBL educates creativity back into it. 

 The third domain, information, media and technology skills, is further subdi-
vided into:

•    Information literacy  
•   Media literacy  
•   Information, communications and technology (ICT) literacy    

 Within this framework, the inclusion of these subdomains is based on the recog-
nition that ‘the worlds of work, higher education, and personal life increasingly 
demand the ability to: (1) access information effi ciently and effectively; (2) evaluate 
information critically and competently; and (3) use information accurately and cre-
atively’ (Partnership for 21st Century Learning,  2007 , p. 18). We can begin to see 
the links between different domains, as of course these types of twenty-fi rst-century 
literacies are based on the ability to solve problems through critical and creative 
thinking, as well as collaboration and communication. Importantly, using these 
types of literacies and skills at a sophisticated level does not stop at simply identify-
ing a solution for a particular problem, but instead (and almost inevitably) includes 
what we might call ‘future thinking’, which involves thinking critically, creatively 
and analytically about future solutions to prevent problems from recurring. 

 The ability to learn continuously or what Cope and Kalantzis ( 2009 ) call ‘ubiq-
uitous learning’ is arguably the most crucial ‘employability skill’ for the twenty- fi rst 
century. Technology is both an enabler of this type of learning and a potential con-
straint if such skills are not explicitly taught. Moreover, it is not simply about teach-
ing new technologies, but rather about developing self-directed lifelong learning 
skills. As noted in the explanation of this framework, it is critical that ‘the workers 
of tomorrow develop the ability to use not just today’s technologies, but be skillful 
enough to learn and adapt to the technologies of tomorrow, in other words, that they 
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be ICT-literate’ (Partnership for 21st Century Learning,  2007 , p. 20). Again, we 
believe that an agile PBL ideally allows for the development of these types of skills, 
because the problems can be designed in such a way that in order to solve them, 
students would need to collaborate and learn how to use new tools that they may not 
have used before. Furthermore, an agile PBL provides a platform for what Bransford 
et al. ( 2006 ) call preparation for future learning, in the form of liquefi ed teaching 
and learning spaces that are not confi ned to the micro-system commonly found in 
traditional learning environments, which are fi xed, bounded and restrictive. 

 The fourth and fi nal domain of this framework, life and career skills, is further 
subdivided into:

•    Flexibility and adaptability  
•   Initiative and self-direction  
•   Social and cross-cultural skills  
•   Productivity and accountability  
•   Leadership and responsibility    

 Limited versions of employability skills focus only on these ‘soft skills’, but they 
are not a separate skill set. Rather, they are about applied skills in authentic con-
texts. To many employers, applied skills are now so important that ‘on all educa-
tional levels they trump basic knowledge and skills, such as reading comprehension 
and mathematics’ (Partnership for 21st Century Learning,  2007 , p. 22). What is 
needed then is an educational approach where the boundaries between these four 
domains are porous, and we believe that an agile PBL is ideal in this respect. 

 In their conclusion to the overview of their Framework for 21st Century Learning, 
the authors note that:

  Current research supports the effectiveness of pedagogical approaches such as cooperative 
learning, teaching for transfer, project-based learning, and real world teaching contexts – as 
well as the importance of educators’ lifelong learning through professional development, 
professional learning communities, mentoring, and the like. 

   Although they do not specifi cally mention PBL, an agile PBL actually includes 
cooperative learning (and teaching), teaching (and learning) for transfer, problems 
and, ideally, learning in real-world contexts (rather than only scenario-based or 
simulated problems). The latter is crucial, for it is diffi cult to create a curriculum 
that is geared towards the development of employability skills for the twenty-fi rst 
century if the teachers do not possess such skills themselves or are not prepared for 
a context of ‘ubiquitous learning’.  

    Learning Power and Effective Lifelong Learning Inventory 

 Another framework that is based on the interpretation of large amounts of research 
data is that of learning power and its associated Effective Lifelong Learning 
Inventory (ELLI) tool. This was designed from the beginning to fi nd out what the 
key elements are of effective learning in (and for) the twenty-fi rst century. 
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 Deakin-Crick ( 2007 , p. 137) describes a need for a ‘paradigm shift towards a 
relational and transformative model of learning, in which the creation of interdepen-
dent communities of intentional learners provides a basis for the integration of ‘tra-
ditional academic’ skills and outcomes with the learning dispositions, values and 
attitudes necessary to meet the demands of the emerging “networked society”’. The 
key term here is ‘intentional learners’, because it suggests lifelong learners who are 
able to identify what and when they need to learn and recognise how they will best 
be able to learn effectively for the goals and aims they set themselves. In other 
words, these are learners who take control of their own learning, who have an 
awareness of their own strengths and weaknesses and who use this awareness to 
both learn and grow their own learning capabilities. ‘Learning power’ provides a 
framework for highly learning-centred design of productive twenty-fi rst-century 
learning programs, which we believe aligns well with an agile PBL program by add-
ing a very deliberate self-refl ection element to the learning process that ultimately 
leads to self-directed autonomous learners. In Deakin-Crick’s ( 2007 , p. 136) words, 
‘the concept of learning power and learning how to learn must be understood and 
contextualised as part of a complex system in which the formation of a learning 
identity, personal power to learn and competencies for managing life in the post- 
mechanical age are as important as the acquisition of knowledge’. 

 In the original learning power and the Effective Lifelong Learning Inventory 
(ELLI) research, Deakin-Crick et al. ( 2004 ) set out to identify the characteristics 
and dispositions of effective lifelong learners. Seven dimensions of ‘learning power’ 
emerged, via factor analysis, each with elements of ‘thinking, feeling and doing’. 
Learning power refl ects the kinds of attributes and skills graduates need to engage 
effectively with new learning opportunities. It is more than simply a style or a way 
of thinking or doing – it’s a way of ‘being a learner’ that is appropriate for the 
twenty-fi rst century ( ELLI, n.d. ). 

 The seven dimensions of learning power of ELLI are:

•    Changing and learning – a sense of myself as someone who learns and changes 
over time  

•   Critical curiosity – an orientation to want to ‘get beneath the surface’  
•   Meaning making – making connections and seeing that learning ‘matters to me’  
•   Creativity – risk-taking, playfulness, imagination and intuition  
•   Learning relationships – learning with and from others and also being able to 

manage without them  
•   Strategic awareness – being aware of my thoughts, feelings and actions as a 

learner and being able to use that awareness to manage learning processes  
•   Resilience – the readiness to persevere in the development of my own learning 

power    

 Once they had identifi ed these seven dimensions, Deakin-Crick and the original 
Bristol University research team developed what is now known as the Effective 
Lifelong Learning Inventory (ELLI) (Tew, Crick, Broadfoot, & Claxton,  2004 ). The 
learning inventory is an online questionnaire that is fi lled in by students according 
to how they see themselves as learners. The results provide a snapshot of the 
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 student’s learning energy based on the seven dimensions of learning power 
(described above) which can be used as both a summative and a formative form of 
assessment. The assessment information is summative in that it sums up where a 
student is now, and it is formative because it provides impetus and direction for 
development, growth and change (Tew et al.,  2004 ). 

 The fi gure below represents one snapshot or spider diagram for one individual as 
a learner – one form of feedback provided by the ELLI tool. The two coloured lines 
represent two different completions of the inventory. In between each completion, a 
range of interventions or strategies is implemented, designed to stretch learning 
power dimensions. The spider diagram provides a visual analytic which facilitates a 
conversation about an individual’s learning story and their learning identity. It can 
also be used to track growth in learning power at two key stages (three stages are 
possible) in the learning journey (Fig.  4.1 ).

   If we consider ‘learning power’ as a learning framework, then at least four broad 
categories are identifi ed as making a substantial contribution (Jaros & Deakin- 
Crick,  2007 , p. 430):

•    Learning capacities: dispositions, awareness and skills  
•   Learning identity: the beliefs, values and attitudes about learning, self and 

knowledge held by the learner  
•   Learning story: the sociocultural formation of learners over time  
•   Learning relationships: the quality and substance of learning relationships    

 These are intimately related, and they hold different degrees of importance at 
different times and in different contexts. These broad categories in turn underlie the 
seven dimensions of learning power identifi ed. Each of these can be ‘assessed’ 

  Fig. 4.1    Snapshot of an individual’s lifelong learning inventory (Source:   http://www.vitalpartner-
ships.com/elli/    )       
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 formatively and summatively within the learning process (Jaros & Deakin-Crick, 
 2007 ). This inventory can form a measurement instrument to assess and evaluate a 
student’s lifelong learning skills in an agile PBL curriculum. The assessment and/or 
evaluation can either be conducted by a PBL teacher and/or by a peer within the 
PBL groups. The idea is that these assessments and/or evaluations are to be carried 
out regularly and at appropriate times during the learning journey of the students, 
and this then provides the opportunity for students to develop each of the four cat-
egories outlined above. 

 Although the learning power dimensions are not employability skills in the con-
ventional sense of the term, we believe this aligns well with agile PBL, as it adds a 
metacognitive dimension which is a crucial part of employability skills for the 
twenty-fi rst century. The ELLI tool can be integrated into an agile PBL curriculum 
with relative ease.  

    Future Work Skills 2020 

 While both the Framework for 21st Century Learning and the learning power frame-
work are based on current understandings of what types of skills are needed in the 
twenty-fi rst century, the Future Work Skills 2020 framework (Davies et al.,  2011 ), 
designed by the Institute for the Future at the University of Phoenix, tries to move 
beyond this by making an educated guess about what kinds of skills would be 
needed in the ‘future workplace’. This is important, because it helps us anticipate 
how we may need to change and adapt our curricula to both be responsive to ever- 
changing employment contexts and empower students with the confi dence and 
skills to help shape future employment contexts. 

 Underlying their model, Davies et al. ( 2011 ) identify six drivers for change into 
the future:

•    Extreme longevity – Increasing global lifespans change the nature of careers and 
learning.  

•   Rise of smart machines and systems – Workplace automation nudges human 
workers out of rote, repetitive tasks.  

•   Computational world – Massive increases in sensors and processing power make 
the world a programmable system.  

•   New media ecology – New communication tools require new media literacies 
beyond text.  

•   Superstructured organisations – Social technologies drive new forms of produc-
tion and value creation.  

•   Globally connected world – Increased global interconnectivity puts diversity and 
adaptability at the centre of organisational operations.    

 Especially, the last two points take us well beyond approaching employability 
skills in a reactive manner and instead point us into the direction of a proactive 
approach to employability skills. In other words, graduates need to be able to engage 
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with ‘new forms of production and value creation’, and indeed they need to be able 
to do some of this value creation themselves. In order to do so, they need to be cre-
ative, analytical, confi dent of their own strengths and weaknesses and, of course, 
able to deal with a context where diversity and adaptability is the norm; indeed, they 
need to be able to feel ‘at home’ in such a context, in order for them to thrive. 

 Within the framework, this leads to ten identifi ed skills ‘for the future 
workforce’:

•    Sense making – ability to determine the deeper meaning of signifi cance of what 
is being expressed  

•   Social intelligence – ability to connect to others in a deep way, to sense and 
stimulate and desired interaction  

•   Novel and adaptive thinking – profi ciency at thinking and coming up with solu-
tions and response beyond that which is rote or rule based and familiar  

•   Cross-cultural competency – ability to operate in different cultural settings  
•   Computational thinking – ability to translate vast amounts of data into abstract 

concepts and to understand data-based reasoning  
•   New media literacy – ability to critically assess and develop content that uses 

new media forms and to leverage these media for persuasive communication  
•   Transdisciplinarity – literacy in and ability to understand concepts across multi-

ple disciplines  
•   Design mindset – ability to represent and develop tasks and work processes for 

desired outcomes  
•   Cognitive load management – ability to discriminate and fi lter information for 

importance and to understand how to maximise cognitive functioning using a 
variety of tools and techniques  

•   Virtual collaboration – ability to work productively, drive engagement and dem-
onstrate presence as a member of a virtual team    

 Interestingly, there is a fair amount of overlap with the two frameworks, but it 
takes most of the identifi ed skills a little further, especially with regard to computa-
tional thinking and new media literacy. The crucial point for universities is that 
these skills (and attributes) do not necessarily develop unless you have a curriculum 
and pedagogy that is explicitly designed and intentionally taught to develop these 
skills and, more importantly, are fl exible and agile enough to respond to ever- 
changing circumstances. As noted above, this is not a one-way street, where employ-
ers say they want graduates who can do this or that and educational institutions 
respond in kind. Rather, it should be an ongoing conversation that involves employ-
ers and partners outside the universities and students themselves in discussions 
about the curriculum in the design phase. Again, however, this needs to be system-
atically incorporated into curriculum design practices as part of an agile PBL 
approach. 

 Davies et al. ( 2011 , p. 13) end their document with a set of anticipated changes 
in direction for educational institutions:

•    Placing additional emphasis on developing skills such as critical thinking, insight 
and analysis capabilities  

•   Integrating new media literacy into education programs  
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•   Including experiential learning that gives prominence to soft skills – such as the 
ability to collaborate, work in groups, read social clues and respond adaptively  

•   Broadening the learning constituency beyond teens and young adults through to 
adulthood  

•   Integrating interdisciplinary training that allows students to develop skills and 
knowledge in a range of subjects    

 At the risk of sounding rule bound and not fl exible enough, an agile PBL curricu-
lum appears to tick all of these boxes. However, to reap the full benefi ts of what an 
agile PBL can achieve in terms of employability skills for the twenty-fi rst century, 
it is important that an agile PBL is integrated across an entire curriculum and 
designed in such a way that it is fl exible enough to allow for interdisciplinarity and, 
also, that employers and entrepreneurial funding bodies are involved in discussions 
about (1) the structure of the agile PBL curriculum, (2) the design of authentic prob-
lems that incorporate future thinking elements and (3) the locations in which the 
problems are being addressed (i.e. where the learning occurs). The third point is 
particularly important, for if graduates are going to be work-ready to apply their 
twenty-fi rst-century skills, they need to be familiar with the contexts in which they 
are to apply those skills (i.e. authentic workplace environments). As Mason et al. 
( 2006 , p. 25) point out, ‘the strongly positive effects of student work experience on 
labour market outcomes serve as a reminder that many relevant employability skills 
are probably best learned in workplaces rather than in classroom settings’. Again, 
this draws attention to the importance of boundary crossing in the agile PBL ecol-
ogy for learning.  

    Agile PBL and the Importance of Interdisciplinary 

 Interdisciplinarity is a key, but often neglected, implicit element of most PBL-based 
curriculum. Thus, the agile PBL ecology for learning that we are proposing ensures 
that this element is explicit and visible. An important reason for this is that authentic 
problems are increasingly interdisciplinary, and indeed they are often inherently 
interdisciplinary, or otherwise multi- or transdisciplinary, albeit to varying degrees. 
This is very important if we focus on learning outcomes of an agile PBL curriculum, 
because the ability to work in interdisciplinary teams and in cross-disciplinary con-
texts is a fundamental twenty-fi rst-century skill. We would argue that a well- 
designed PBL curriculum develops a high level of comfort in working in 
interdisciplinary contexts in students as a way-of-being. However, this is certainly 
not an easy process as the architecture of many universities is still very much aligned 
to disciplinary, rather than interdisciplinary, structures. As Klein ( 2006 , p. 10) notes, 
‘for most of the twentieth century, the dominant structure of education was the dis-
cipline-based department and school subject’. Despite rhetoric to the contrary, this 
is still very much the case in many universities. So we have Faculties of Engineering, 
Faculties of Arts and Faculties of Business, and the programs and courses they offer 
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are largely fenced off from each other and largely confi ned to the micro-system of 
an agile PBL ecology for learning. And according to Hall and Weaver ( 2001 , p. 867), 
‘this discipline-specifi c view of the world is taught and reinforced through the 
socialization processes of educational experiences’. Although we are beginning to 
see initiatives in the twenty-fi rst century that make an attempt at blurring these dis-
ciplinary boundaries, this is clearly not a straightforward process and has potentially 
huge implications for rethinking of the curricula; in the case of an agile PBL, it 
requires a mindset or worldview capable of recognising that a paradigm shift is tak-
ing place. 

 One good example is the shift in some universities from a Faculty of Arts to a 
Faculty of Creative Industries (Flew,  2012 ,  2013 ; Hartley,  2005 ). This shift recog-
nises the increasingly interdisciplinary nature of ‘the arts’ and expands the tradi-
tional boundaries around the individual arts disciplines to include, for example, 
design and architecture, but most importantly, it also includes more generic business 
skills such as entrepreneurial skills. However, while Creative Industries Faculties 
blur the boundaries to some extent, they are still organised around discipline-based 
schools, such as journalism, fi lm and television, media and communication, and so 
on, with little interdisciplinary overlap beyond large fi rst-year introductory courses, 
let alone interdisciplinary overlap within individual courses. This is a result and a 
historical legacy of what Petrie (1976, cited in Hall & Weaver,  2001 , p. 867) has 
referred to as ‘the professional’s “cognitive map”, i.e. the whole cognitive and per-
ceptual approach embraced by the discipline. As these maps become entrenched 
through repeated use, communication with other disciplines can become increas-
ingly challenging’. This is then followed by what Witz (1992, cited in Hall & 
Weaver,  2001 , p. 871) has called ‘external and internal closure’, which is the pro-
cess whereby ‘professions tend to implement both procedures which separate other 
disciplines from their own and measures to restrict access to the discipline’. In other 
words, there is a process of entrenchment that actively works against interdisciplin-
arity, and this is structurally built into the way universities have been operating for 
hundreds of years. Of course, in ‘the real world’ of work and business, such strict 
disciplinary boundaries rarely exist, and knowledge in this context tends to be a lot 
more integrative. 

 We are currently on the cusp of a paradigm shift which will require profound 
changes in the way universities structurally operate (Tapscott & Williams,  2010 ), 
and if we take a closer look at the characteristics of disciplinary thinking, we can 
begin to see why this paradigm shift, which has been identifi ed and discussed in 
previous chapters, is both needed and why it is likely to be met with fi erce resistance 
from some corners.  

    From Disciplinarity to Interdisciplinarity 

 Disciplinary thinking is so ingrained into our modus operandi and woven into our 
DNA that it operates like common sense, and most of the time, we don’t give it a 
second thought. For example, when we meet someone for the fi rst time, one of the 
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fi rst questions we ask is ‘what do you do for a living’, and the answer we expect is 
a clearly defi ned disciplinary one, like an accountant, a journalist or a plumber. In 
other words, disciplinarity is like thinking in clearly delineated boxes, each with 
their own historical development, characteristics and language. In the context of the 
university, such characteristics become highly specialised and individual disciplines 
can become almost like individual cultures with their own languages and behav-
iours. For example, if you are an education academic and you accidently fi nd your-
self at a literary criticism conference, you will fi nd that most presenters will literally 
read their densely theoretical academic papers in front of a live audience, and no 
one will blink an eyelid. In other disciplines, such as education, business or the 
STEM disciplines, this would be severely frowned upon, but no doubt these disci-
plines have their own quirks. One of the key twenty-fi rst-century skills is the ability 
to move effortlessly between different disciplines and to be able to draw knowledge 
from different disciplines and synthesise and repackage that knowledge in different 
ways for different contexts. This is not a skill that students are taught in a purely 
discipline-based curriculum. 

 If we want to be clear on what we mean by interdisciplinarity, we should fi rst 
zoom in on what characterises disciplinarity, and Klein ( 2006 ) very usefully identi-
fi es two sets of features in this respect: ‘functional differentiation’ and ‘a system of 
power’. Functional differentiation is about creating disciplinary boundaries on a 
number of different levels:

•    A subject matter and objects isolated for study  
•   A body of evidence, canon, content, laws and formalisms  
•   Example, models, paradigms and law  
•   Concepts and theories  
•   Methods, procedures, techniques and skills  
•   Explanatory modes, language and argument styles  
•   Ontologies and epistemologies (Klein,  2006 , p. 10)    

 Each of these individual elements contributes to a unique disciplinary culture or 
ecosystem, which can become rather rigidifi ed over time. Once disciplinary bound-
aries have been established, ‘a system of power’ guards the discipline through a 
number of structural and institutionalised practices:

•    Departmental units of teaching and research  
•   Institutional structures of a profession  
•   Criteria of validity and legitimated practices  
•   A behavioural culture that shapes self and collective identities  
•   Patterns of education and training, publication and funding  
•   Accounts of disciplinary history  
•   Employment and labour markets  
•   Allocations of resources, privileges and prestige  
•   Economies of value with social, political and intellectual capital (Klein,  2006 , 

p. 11)    
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 In its purest form then, disciplinarity ‘[accentuates] stability and natural order, 
consistent realities, boundary formation and maintenance, normative social values, 
and homogeneity, with companion images of structure, foundation, compartmen-
talisation, and autonomous territorial regimes’ (Klein,  2006 , p. 11). This is fi rmly 
rooted in modernity and has clear links to Foucault’s ( 1980 ) concepts of power and 
knowledge and the ways in which they are dynamically interrelated. This suggests 
of course that fundamental change will be characterised by a gradual erosion of the 
rigidity of disciplinary boundaries, and this process is well underway. The pressure 
comes from two different angles: the perceived inadequacy of discipline-based edu-
cation in terms of outcomes and a perceived lack of alignment with the skills that 
students bring into the classroom, as discussed in Chap.   3    . In terms of the former, 
there are many examples in medical education that decry the limited ability of grad-
uates to work in interdisciplinary teams. As Fineberg, Wenger and Forrow ( 2004 , 
p. 769) argue, ‘[non-PBL] medical education inadequately prepares students for 
interdisciplinary collaboration, an essential component of palliative care and numer-
ous other areas of clinical practice’. The initial institutional response to the identi-
fi ed need for interdisciplinarity has been an array of new ‘interdisciplinary’ subjects, 
such as cultural studies, international studies, environmental studies, and even gen-
eral studies. In some ways, these are related to what Newell ( 2010 ) calls integrative 
learning. However, they are not changing existing disciplinary curricula in any sig-
nifi cant ways. Working towards that is a huge challenge, as ‘the physical layout and 
traditional academic approach of universities are not conducive to interdisciplinary 
concepts’ (Hall & Weaver,  2001 . p. 873). The power elements outlined above also 
show that power is distributed, and so the resistance to change comes from guard-
ians of various little fi efdoms that, put together, constitute a formidable force. 
Despite such structural barriers, there is an increasing pressure from different 
angles, including commercial ones, on disciplinary boundaries. 

 The focus on integrative learning outlined above has run parallel with an increas-
ing interest in the development of generic skills, in the form of graduate attributes 
(Barrie,  2007 ; Bridgstock,  2009 ; Star & Hammer,  2008 ) which includes communi-
cation skills, critical thinking (Davies et al.,  2011 ; Kek & Huijser,  2011 ), ability to 
work in teams (Beccaria, Kek, Huijser, Rose, & Kimmins,  2014 ) and collaboration 
(Tapscott & Williams,  2010 ) and of course problem-solving skills. As Klein ( 2006 , 
p. 11) identifi es, ‘heightened demands for problem solving have fostered greater 
interest in collaboration and the ability to work with multiple sources of 
knowledge’. 

 So by now we can identify a number of interrelated themes that keep surfacing 
in debates about integrative learning and twenty-fi rst-century skills, including com-
munication, collaboration and problem-solving skills across disciplines. An agile 
PBL is ideally positioned to respond to the perceived need for such educational 
outcomes. The important point for our purposes here is that teachers should be seen 
as designers of learning experiences, and the design of problems is a crucial design 
element of an agile PBL. Moreover, we would argue that it is possible within an 
agile PBL context to design authentic problems that are inherently interdisciplinary 
and integrative and would thus stimulate and develop both collaborative skills and 
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the ability to work with multiple sources of knowledge across different disciplines. 
We will return to the design of authentic interdisciplinary problems later, as we fi rst 
need to establish what we actually mean by interdisciplinarity. 

 Not surprisingly, the idea of interdisciplinarity is not new and has a long history, 
mostly related to the development of schools, but the terminology is not consistent 
and includes concepts like ‘integrated’ and ‘integrative’ approaches, ‘integration of 
studies’ and since the 1920s also ‘integrated curriculum’ (Klein,  2006 , p. 12). At 
various stages of the twentieth century, movements developed that were essentially 
trying to break through disciplinary boundaries and develop more holistic educa-
tional approaches that would have more generic learning outcomes. Broadly speak-
ing, ‘integration’ was ‘linked with the psychological process of holistic learning, 
personal integration, social integration, moral education, merging learning and 
work, a more relevant student-centred curriculum, teacher-student planning, prepa-
ration for participation in a democracy, a child-centred activity curriculum, and 
experience-based curriculum, and a broad-fi elds approach’ (Klein,  2006 , p. 12). We 
can draw clear links here to characterise elements of agile PBL, such as personal 
and social integration, holistic learning and an experience-based curriculum, other-
wise known as experiential learning (Moon,  2013 ), but there are other links as well 
that may be relevant for an agile PBL, such as moral education and preparation for 
participation in a democracy, to which we can add ethical participation in a global 
economy. Each of these elements relies on the blurring of disciplinary boundaries to 
some extent. However, there are different levels of disciplinary ‘integration’, and 
each of these has a slightly different meaning. The three main contemporary terms 
that are widely used are multidisciplinary (Adamczyk & Twidale,  2007 ; Hooyman 
& Kiyak,  2008 ), interdisciplinary (Baldwin,  2007 ; Dillon, Noble, & Kaplan,  2009 ) 
and transdisciplinary (Clark & Button,  2011 ; Nicolescu,  2005 ). 

 Multidisciplinary approaches ‘juxtapose disciplines, adding breadth and avail-
able knowledge, information, and methods. Yet, they speak as separate voices in an 
additive and encyclopedic mélange. Moreover, disciplinary elements remain intact’ 
(Klein,  2006 , p. 13). This is the ‘postmodern’ approach to blending disciplinary 
knowledge, otherwise known as the ‘potpourri problem’ (Jacobs,  2002 ). In other 
words, bits and pieces from different disciplinary knowledges are put together in 
this approach (but not necessarily people), which Jacobs argues diminishes the inte-
grative focus and conceptual clarity. In other words, by juxtaposing different bits, 
students do not necessarily develop the ability to integrate these bits into a meaning-
ful and rich whole. In fact, it may have the opposite effect of rigidifying the position 
of individual disciplinary bits. Similarly, even if you design collaborative tasks or 
problems that would require and bring together students from different disciplines, 
the problem in a multidisciplinary context would potentially create a jigsaw effect, 
whereby each disciplinary piece is simply added to the jigsaw by individual 
discipline- based students in a multidisciplinary team. In the worst multidisciplinary 
case scenario, none of the participants would have to cross-disciplinary 
boundaries. 
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 This is different for interdisciplinary approaches, which go much further. The 
key here is integration of disciplines, which, in terms of curriculum design, is 
achieved through the use of themes, questions, ideas or problems. ‘Subjects and 
disciplines become tools for studying a theme, a problem, a question, or an idea. 
Structures vary, from engaging two subjects in a single unit or course to a year-long 
program, or a student’s entire educational experience in an “academy”, “whole 
school”, or “school-within-a-school”’ (Klein,  2006 , p. 14). Interdisciplinarity thus 
aligns very well with an agile PBL, and it is very possible to design authentic inter-
disciplinary problems that engage two subjects in a single unit or a year-long pro-
gram. To do so, however, would require a blurring of disciplinary boundaries and 
programs and thus a collaborative and integrative approach to curriculum design, 
rather than a competitive, discipline-based one. With a full understanding of what is 
at stake, and with full support of the institutional hierarchy, along with a healthy 
dose of creative imagination, it is possible to design a fully integrated, interdisci-
plinary and scaffolded PBL curriculum that would be characterised by a balanced 
combination of shorter projects and longer projects at various points in the student 
learning journey. 

 Finally, transdisciplinarity goes one step further, in that it directly involves stu-
dents in the design of the curriculum. Transdisciplinarity can be seen as a radically 
student-centred approach, whereby students participate in selecting the themes and 
problems they will study. Clearly, getting students involved in curriculum design, 
especially in an agile PBL context, is useful regardless of whether it is using a trans-
disciplinary approach. ‘In university programs, transdisciplinary approaches are 
linked with new comprehensive frameworks that transcend the narrow scope of dis-
ciplinary worldviews through an overarching synthesis, such as general systems, 
policy sciences, feminism, cultural critique, and ecology and sustainability’ (Klein, 
 2006 , p. 14). We believe that at this stage a transdisciplinary approach is possible as 
an extension of an interdisciplinary program. It would call for genuine partnerships 
with students involving them in the educational process – curriculum, teaching, 
research and problem design – so that they are not just mere ‘receivers’ but become 
cocreators, co-teachers, co-learners and coresearchers (Healey, Flint, & Harrington, 
 2014 ). Therefore, if designed carefully and collaboratively with students, employers 
and partners outside the university, an agile PBL could potentially lend itself to a 
transdisciplinary approach or at least partially. 

 Overall, when we compare interdisciplinarity with discipline-based learning, the 
key distinction is that an interdisciplinary and integrative approach allows for inte-
gration and synthesis, or rather it demands integration and synthesis as learning 
outcomes, because these are an integral part of how the curriculum has been 
designed. As Klein ( 2006 , p. 15) notes, ‘interdisciplinary education at all levels 
intersects with innovative pedagogies that emphasize exploration and active involve-
ment in the process of meaning making’. PBL can be seen as such an innovative 
approach that ‘promotes dialogue and community, problem-posing and 
 problem- solving, and critical thinking’ (Klein,  2006 , p. 15). Of course PBL is not 
the only student-centred approach that does this, and others, to varying degrees, 
include other forms of PBL such as project-based learning (Helle, Tynjala, & 
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Olkinuora,  2006 ) and anchored instruction (Hmelo-Silver,  2004 ), design thinking 
(Brown,  2008 ; Oka,  2010 ), service learning (Furco & Billig,  2002 ) and the learning 
factory (Lamancusa, Zayas, Soyster, Morell, & Jorgensen,  2008 ). However, the 
strength of an agile PBL is that it can potentially incorporate elements of all these 
approaches, especially when we consider Savin-Baden’s ( 2014 ) new PBL constel-
lations, such as the focus on authentic, contextualised learning, particularly through 
its problem design, and herein lies its potential. 

 With regard to interdisciplinarity, Klein ( 2006 , p. 15) provides a useful list of 
structures, strategies and activities that are typically associated with interdisciplin-
ary approaches, and these make for a useful comparison to the identifi ed and docu-
mented characteristics of PBL:

•    Team teaching and team planning  
•   Collaborative learning and learning communities  
•   Clustered and linked courses  
•   Core seminars at introductory and capstone levels  
•   Theme and problem focus in courses  
•   Proactive attention to integration and synthesis  
•   Models of interdisciplinary and integrative process  
•   Theories and methods from interdisciplinary fi elds  
•   Projects and case studies  
•   Dyads, triads and small groups for discussion  
•   Game and role playing  
•   Inquiry- and discovery-based learning  
•   Learning portfolios  
•   Experiential and service learning, internships and fi eldwork  
•   Residential living-learning experiences    

 While perhaps not all of these apply directly to PBL in its more traditional sense, 
this can almost be seen as a ‘tick list’ for an agile PBL. For example, PBL is still too 
often applied by single teachers in their own courses. We are certainly not condemn-
ing this, as we know from our own experiences that implementing PBL across a 
whole curriculum, or indeed a whole institution, is a huge challenge, as suggested 
above. Even when it is applied across a whole institution, it may be quite a rigid and 
discipline-based version of PBL, as can be seen, for example, in the ‘one problem 
per day’ version of PBL at Republic Polytechnic in Singapore (O’Grady & Alwis, 
 2002 ; O’Grady, Yew, Goh, & Schmidt,  2012 ). Again, we are certainly not condemn-
ing this, as it has achieved good learning outcomes. However, our argument is that 
we need a much more fl exible and interdisciplinary or what we call in this book an 
agile version of PBL in order to not only respond to twenty-fi rst-century skills needs 
but to also empower students to shape twenty-fi rst-century environments.  
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    Possible Challenges 

 In an agile (and an admittedly imagined) version of PBL, teachers, students and 
problem designers from a variety of disciplines and with a range of specialised 
discipline-based expertise would work together to design the problems for the cur-
riculum, and these problems would thus incorporate different disciplinary aspects 
that would need to be addressed in an integrated manner. Interdisciplinary team 
teaching would be a crucial part in its success, and this could take the form of dif-
ferent sessions being facilitated by different teachers, or in some cases, specifi c 
sessions being facilitated by two or three teachers with different specialised disci-
plinary expertise, and in really courageous cases partnering students in teaching. It 
is not hard to see how quickly this could become problematic within current univer-
sity structures that are based on rigid units of time, workload and worldview, which 
has not changed in any fundamental way since the early Fordist factories (Amin, 
 2008 ). So yes, it would need considerable courage of university administrators, aca-
demics and educational leaders for a fully agile PBL version to be implemented. 

 The interdisciplinary problems thus designed would then be addressed through 
collaborative learning in collaborative learning communities or PBL teams. The 
interdisciplinary design team, which ideally would include employers, would have 
ensured that the problem is pitched at the right level and indeed that individual dis-
ciplinary elements are do-able at the level the students are at. Of course, it helps in 
this respect that exploring prior skills that individual students bring to the collabora-
tive teams has always been an integral part of the PBL process (Dolmans & Schmidt, 
 2010 ), and indeed Schmidt and Moust ( 2010 , p. 41) argue that ‘a problem should be 
connected to the prior knowledge base students have’. Of course, this consideration 
can be managed if we involve students in the design of the problems in the fi rst 
place. Still, this is a delicate balance, and the expectations about outcomes should 
be adjusted if the balance is not quite right. In the overall curriculum, these prob-
lems could be contained within individual courses, especially in the fi rst year, but as 
students become accustomed to the PBL process, problems are more likely to 
become extended beyond individual courses, for example, through clustered and 
linked courses. This is particularly important when you begin to design increasingly 
authentic problems, as they cannot necessarily be contained in the neat and tidy 
15-week boundaries of existing course structures. Indeed, they may run over a 
period of 1 year or even longer. 

 An interdisciplinary agile PBL curriculum needs to be carefully balanced, appro-
priately scaffolded with fading properties within and intercourses and time (year 
level). In other words, it needs to be intentionally planned and designed. So in most 
cases, it would be perfectly acceptable and appropriate to begin with scenario-based 
problems and short projects in the fi rst year, accompanied by core seminars at intro-
ductory and capstone levels. However, even those scenario-based ‘shorter’ problems 
can have an interdisciplinary and integrative theme focus, rather than being purely 
discipline based. In this way, you would be paying conscious attention to integration 
and synthesis, and students would be stimulated from the beginning of their degrees 
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to consider what kind of disciplinary knowledge they would require to address par-
ticular interdisciplinary projects, as well as how best to go about acquiring such 
knowledge. Moreover, they would be able to draw on their existing knowledge and 
skills, acquired in other parts of the agile PBL ecology for learning. 

 A well-facilitated PBL process already has built-in mechanisms to develop such 
skills and, in this way, models interdisciplinary and integrative process by requiring 
students to consider theories and methods from interdisciplinary fi elds. Again, the 
key here is the design of the problem, which then functions as the centre of the 
whole pedagogical process. The other crucial element is the facilitation, and as 
Klein ( 2006 , p. 15) argues, ‘teachers become “connection experts”, not “subject 
experts”’. Of course, they are discipline experts as well, but their role lies primarily 
in connecting students to knowledge and activating learning rather than being mere 
providers and transmitters of knowledge.  

    Agile PBL Problems for the Twenty-First Century 

 The problems, regardless of whether they are case based, scenario based or authen-
tic, require students to work collaboratively. Usually such integrative problems are 
addressed in teams of fi ve or six students, and these teams would preferably be 
interdisciplinary in nature. Within such teams, tasks can then be assigned to indi-
viduals, dyads or triads. Depending on the problem and the envisioned learning 
outcomes, problems can involve game and role playing, for example, if a problem 
requires the delivery of a particular service in a high pressure context. 

 An example is a client-based marketing PBL program at a Singaporean polytech-
nic where the faculty, fi rstly, had to prospect for external industry partners as clients 
for marketing communications agencies, formed by students (Kek & Wee,  2000 ; 
Wee, Kek, & Kelley,  2003 ). The real clients contribute some funding to students to 
purchase materials and resources used to create appropriate products or artefacts 
related to the clients’ problems. In the student groups, students will assume different 
roles such as account manager, strategic planning manager, media executive, cre-
ative directors, researchers and so forth. Students would attend an initial client brief-
ing to obtain the issues or problems from the clients, which they would later clarify 
to fi nd out what they already knew and what they needed to know and do about it. 
Subsequently, they learned to map their own strategies to accomplish the work at 
hand. Students become self-directed, working within authentic constraints of 
resources and time, but this varies with different client problems. During the client 
management, students learned crisis management as they had to learn to adapt their 
strategies when they faced unanticipated barriers or new information thrown at them 
by the clients, much like in the ‘real world’. Students presented the fi nal product or 
solution to the clients in the form of new creative campaigns with storyboards, 
developed advertisements, taxi ads, bill boards or product packaging. Both the fac-
ulty and industry partners graded the students’ work. Thus, these problems are 
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authentic, interdisciplinary and integrative, and they require a range of twenty-fi rst- 
century skills, such as team work, communication and problem-solving. 

 In terms of the facilitation of these interdisciplinary teams, inquiry- and 
discovery- based learning approaches will be used by individual students after iden-
tifying the learning issues or knowledge to be sought and learned to solve the prob-
lem, and this is facilitated by PBL teachers. Integrative problems infer effective 
facilitation or teaching from PBL teachers. ‘Inquiry teachers tend to use questioning 
techniques to promote deep thinking; as a result students are more active, but the 
teacher still leads the discussion, working towards global learning goals by choos-
ing strategies on the fl y’ (Hmelo-Silver & Barrows,  2006 , p. 23). The ‘on the fl y’ bit 
may suggest a level of randomness, but this is not the case. It merely focuses on the 
importance of responding to where your students are at and probing in an appropri-
ate but fl exible manner to interrogate the problem as much as possible within the 
developmental stage of the group. That is, some groups will take longer than others. 
But all groups will learn about the integrated knowledge and integrative processes. 
At the same time though, ‘it is critical for the facilitator to always keep the learning 
goals in mind’ (Hmelo-Silver & Barrows,  2006 , p. 29). In other words, while the 
facilitation of the team response to the problem is fl exible, the outcomes are not, as 
they are contained in the design of the problem, which, if done well, should be 
pitched at the right level. It is clear however that the role of the teacher/facilitator in 
PBL is a crucial one and fades in time and not diminished, as is a common percep-
tion among those who are unfamiliar with the PBL process (Ribeiro,  2011 ). 

 Ultimately, in an agile PBL curriculum, the problems are as authentic as they can 
possibly be. Ideally, this means that the problems would involve some form of expe-
riential and service learning, internships and fi eldwork, as well as residential living- 
learning experiences where appropriate and relevant. When designing the 
curriculum, problems are the drivers to progress, extend and integrate student learn-
ing in an authentic context, drawn from partners in the macro-system. Indeed, some 
of these projects may even lead to start-ups, which would be another excellent out-
come. Through working on numerous smaller and larger projects, and contributing 
to interdisciplinary teams, individual students can end up with a ‘learning portfolio’ 
of ‘real’ work of product and/or artefacts, demonstrating their knowledges, skills, 
attitudes, values and competencies. The products and/or artefacts students create in 
response to the authentic problems in an agile PBL context, and that they are able to 
show in the form of, for example, an (e-)portfolio, demonstrate the agile PBL out-
comes about what they know and are able to do, as opposed to a list of discipline- 
based grades for exams and isolated assignments. In short, this is a ‘living’ and 
‘lived’ portfolio that they can use well beyond their university degree and keep 
building when they move out of the university. At the same time, this is part of the 
development of their metacognitive skills and ability to refl ect on their own practice, 
which is also a crucial twenty-fi rst-century skill. If an agile PBL curriculum is well 
designed, the ultimate outcome, in Newell’s (2002, cited in Klein,  2006 , p. 15) 
words, would be ‘a new category of interdisciplinary experts, capable of synthesis-
ing specialised insights of disciplinary experts into a comprehensive understanding 
of signifi cant problems and solutions’.  
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    Conclusion 

 As Schmidt and Moust ( 2010 ) rightly argue, the (agile PBL) problem needs to be 
pitched in such a way that it potentially links to prior knowledge and learning, on 
the one hand, even if this requires some careful teaching up front, but at the same 
time raises students’ curiosity and challenges them to the right extent. Getting this 
balance right is probably the most important part of problem design, and the added 
complication is of course that the problems need to be as authentic as possible. 
However, while this is challenging, the rewards, in the form of twenty-fi rst-century 
skills, and in particular the ability to address complex, interdisciplinary problems in 
diverse teams, are worth considering. As noted earlier, the use of problems and 
building a gradual increase in complexity into those problems is less challenging if 
PBL is an integrated pedagogy and curriculum throughout a student’s learning jour-
ney. It would be very diffi cult if PBL is only applied in isolated courses and units. 
As we have argued, an agile PBL is an interdisciplinary and integrative pedagogy 
and curriculum, and within this imagined worldview, the problems should be as 
authentic as possible, cocreated with students and partners outside the university, 
and in this way, they will authentically position students for a twenty-fi rst-century 
world which is no longer able to offer any level of certainty, but which instead 
requires confi dence and creativity, with a healthy dose of interdisciplinary collabo-
ration to function effectively and to improve things for those around them. The next 
question then becomes: how do you know that the learning outcomes are being 
achieved, and how do you assess the interdisciplinary skills in the context of an 
agile PBL ecology for learning. Thus, we will next shift our focus towards assess-
ment in an agile PBL context in Chap.   5    .     
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    Chapter 5   
 Assessing Agile PBL                     

             Introduction 

 As suggested in Chap.   4    , the learning outcomes we imagined for an agile PBL ecol-
ogy for learning in this book, do not only include (inter)disciplinary skills and 
knowledge, but instead constitute a whole way-of-being, which includes an attitude 
and disposition. Agile PBL serves as a curricular and pedagogical vehicle to facili-
tate the development of this way-of-being among students so that they learn and 
develop adaptive expertise while in their current studies and beyond the micro- 
context of the university as lifelong learners. This also brings with it the need to 
reconceptualise assessment, as it raises the question of how we can, or should, 
assess such learning outcomes, in particular the intangible ones such as ‘attitude’ 
and ‘disposition’, which are notoriously diffi cult to measure. We are not suggesting 
to rethink assessment for its own sake as a new curricular reform agenda, but rather 
that current assessment practices are so entrenched in traditions of psychometrics in 
a testing culture that it has been immune to changes, even though the concept of 
learning has signifi cantly evolved and reconceptualised in the past few decades 
(Boud,  2000 ; McDowell & Sambell,  1999 ; Segers, Dochy, & Cascallar,  2003 ). The 
traditional testing assessment paradigm and practices do not align with Barrow’s 
essentials of PBL conceptualised 50 years ago, particularly not as they relate to the 
continuous and reiterative participation of students in the teaching and learning pro-
cess and activities, in assessment activities and in authentic assessment problems or 
tasks. They align even less with agile PBL. 

 The one end point, high-stakes examinations, is not only unfi t for the intentions 
of agile PBL, but it fails to recognise that learning in agile PBL is an integral part of 
assessing and vice versa. That is, students are constantly assessing themselves and 
their peers in the learning and teaching process and activities. Authentic problems 
or tasks and activities are used to motivate and engage students to share their present 
knowledge, share alternative ideas or hypotheses, search for information and evalu-
ate and develop reasoned arguments to support, or disagree with, proposed solu-
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tions. And where possible, students and partners outside the university in the 
macro-system cocreate the problem. Throughout the learning process and at the end 
of a problem, students refl ect through self- and peer assessment on their developing 
knowledge and competencies so as to support transfer of learning (Salomon & 
Perkins,  1989 ). Research has continuously found that PBL students, when com-
pared to traditional forms of learning and teaching, are better able to transfer knowl-
edge to new problems (Lu, Bridges, & Hmelo-Silver,  2014 ; Strobel & Van Barneveld, 
 2009 ; Xian & Madhavan,  2013 ); in agile PBL, this ability can be accelerated. In 
another words, agile PBL students are considered to be more apt as adaptive experts, 
having the opportunities to learn and developed a way-of-being that is fl exible, and 
adapt to future contexts, both within and beyond the university. Part of the reason 
for this is that these two domains are not seen as separate but instead are seamlessly 
intertwined in an agile PBL ecology for learning. As discussed in the previous chap-
ters, agile PBL serves to bridge the university and the world beyond, to transition 
students from current university studies (micro-context) to future contexts of super-
complexity, where their ability to deal effectively and effi ciently with novel or new 
situations and problems is the ultimate form of assessment. 

 In agile PBL, we imagine assessment to be enmeshed in learning and teaching 
activities, and the intention is to assess a way-of-being as an integral part of an over-
all set of learning outcomes that also includes (inter)disciplinary knowledge and 
skills. From our perspective, these three agile PBL components – outcomes, learn-
ing and teaching process and assessment – are interrelated and interdependent or, as 
Biggs (Biggs & Tang,  2011 ) termed it, in constructive alignment. That is, if the 
outcomes are about enabling student to become lifelong learners, not only do the 
teaching, curriculum and learning outcomes have to focus squarely on knowledge, 
skills and dispositions that can sustain students beyond current university studies, 
but the assessment practices and methods must also engage and facilitate students 
to  be (come) lifelong learners. Messick ( 1994 ) referred to such assessments as hav-
ing consequential validity, that is, a measure of the consequences of assessment on 
learning. The mode of assessment that is required as part of agile PBL puts the 
students and consequences on learning squarely in the centre and can be termed as 
‘assessment for learning’ to distinguish it from the more traditional ‘assessment of 
learning’, which is part of the measurement paradigm. 

 In this chapter, we will discuss the challenges faced in transforming assessment 
practices, recent thinking around assessments that are aligned to agile PBL’s inten-
tions and goals of developing a way-of-being and the tensions and possibilities 
associated with assessments for learning. Central to all of this, again, is the position 
of assessment in the context of an overall agile PBL ecology for learning.  

    Importance of Assessment 

 Assessment is a powerful tool in higher education as it plays a major role in student 
learning, to the extent that, for some, assessment is the actual curriculum (Ramsden, 
 1992 ) and, for others, it embodies the success of an institution (Tinto,  2012 ). 

5 Assessing Agile PBL



81

Regardless, assessment is one of the distinct features of student approaches to learn-
ing (Marton & Saljo,  1997 ), as it drives learning (Gibbs,  2006a ; Ramsden,  1992 ) 
and is a necessary condition of student success (Tinto,  2012 ). Assessment has been 
found to engage students and stimulate them into taking a deep approach to learning 
(Entwistle & Tait,  1990 ; McDowell, Wakelin, Montgomery, & King,  2011 ) and to 
support learning outcomes, teaching, pedagogy and curriculum that focus on ‘what 
students can do in the world’ (Boud & Soler,  2015 , p. 2). Assessments infl uence 
what and how students learn, and they act as a motivator for learning. Yet sadly, 
much evidence has indicated that students mostly tend to learn surface declarative 
discipline-based knowledge rather than show a deep understanding and use of 
higher-order thinking skills, unlike the experts in their area of study or at work 
(Biggs & Tang,  2011 ). 

 Undesirable backwash or wash-back effects of assessments on student learning 
have long been recognised and have been one of the reasons for developing closer 
alignment between teaching and assessment to learning outcomes, otherwise known 
as Biggs’ principle of constructive alignment (Biggs & Tang,  2011 ). It is only 
through constructive alignment that students are:

  … entrapped in a web of consistency, optimising the likelihood that they will engage the 
appropriate learning activities … where assessment is not aligned to the intended or other 
desired outcomes, or where the teaching does not directly encourage the appropriate learn-
ing activities, students can easily escape by engaging in inappropriate learning activities, 
which become a surface approach to learning.… (Biggs & Tang,  2011 , p. 99) 

   If assessment is such a powerful tool for students, assessment should also be a 
powerful tool for teachers to leverage and use productively, rather than being used 
against them as backwash. Thus, whatever we claim as the intended learning out-
comes, and no matter how well the agile PBL curriculum and authentic problems 
are designed, and how excellent the teaching is, it is the assessment that is viewed 
by students as the driver of their learning (McDowell & Sambell,  1999 ; Sambell, 
McDowell, & Montgomery,  2013 ). Therefore, what we claim as our intended edu-
cational goals and/or learning outcomes must be refl ected in what we assess – pro-
viding the  evidence  to us as teachers and to other important constituents or 
stakeholders of the institution and beyond, that our students know  and do  what we 
claim they know and are able to do. However, to be able to do this, students must 
perceive the time, efforts and emotions invested in doing the assessments NOT to be 
just about gaining good grades and/or just about acquiring the ‘right’ disciplinary/
technical or professional declarative knowledge. So what are the barriers for institu-
tions and teachers in designing and practising assessment for learning?  

    Challenges in Transforming Traditional Assessment Practices 

 Traditional assessment practices are deeply entrenched in a long history of the test-
ing culture that refl ects the psychometric-quantitative paradigm (Birenbaum,  2003 ). 
The testing culture subscribes to traditional theories of learning and teaching and is 
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behaviouristic in nature. Students are broadly viewed as empty vessels, passively 
receiving knowledge transmitted by their teachers. As the term psychometric- 
quantitative connotes, testing culture is heavily reliant on psychometric models in 
developing tests, strongly guided by objectivity and fairness in testing and scoring, 
and thus requires a high level of standardisation. 

 According to Baartman, Bastiaens, Kirschner and van der Vleuten ( 2007 ), test-
ing culture emerged at the start of the industrial revolution in the 1920s, when effi -
cient and cheap tests were needed to detect individual differences in achievement. 
During those days, teaching and assessment were two separate activities in educa-
tion. That is, the teachers carried out the teaching, and assessment experts were the 
ones to develop the assessment tools to be used by the teachers. The assessment 
tools were commonly comprised of multiple-choice questions, true/false or match-
ing items. They were mostly paper-and-pencil tests, taken in class, and usually as a 
big summative exam at the end of a course or year. The assessments were also con-
ducted under tight surveillance such as strict time limits, and external resources 
such as books, reading materials and tools at the examination halls were not allowed. 
Assessments were norm referenced whereby students were compared across stu-
dent cohorts. The development of the tests and the criteria used to judge the students 
were not made known to students. The tests mostly addressed the basic and lower- 
level skills and were mostly based on rote learning and memorisation of what was 
taught in the classrooms or read from textbooks (Birenbaum,  2003 ). What is 
assessed in this model is only the product. The processes of getting to the end prod-
uct are not taken into account. 

 Even though we wrote about such assessment practices above in the past tense, 
the same testing culture, assessment tools and practices remain relatively unchanged 
today, in PBL and non-PBL programs alike. Many teachers may observe that some 
assessments are not appropriately assessing what they should, but they may not 
know, fi rstly, that the assessments they are using are legacies of outdated testing 
traditions and, secondly, how to actually change the assessment in meaningful ways. 
Moreover, there are other contextual factors (especially emanating from the exo- 
and macro-systems) that impede institutions, and these spiral down to teachers and 
students, which in turn renders such assessments effectively the status quo. 

 According to Gibbs ( 2006b ), some of the reasons for maintaining traditional 
assessment tools and subscribing to a conservative, testing mindset could be attrib-
uted to:

•    Declining resources to the higher education sector by governments, which leads 
to increased pressure on teachers to increase research productivity, resulting in 
less time allocated to teaching and interactions with students.  

•   Increasing class sizes, which makes computer-aided assessment marking more 
effi cient; however, teachers continue to design low-level questions relying on 
students’ recall and memorisation because it is much easier to design and it is 
commonly thought that MCQs are more objective.  
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•   Worries of declining standards have inadvertently resulted in many institutions 
of higher education being overly cautious about approving changes to assess-
ment policies that relate to learning or innovative assessments.    

 Similarly, Kvale ( 2007 ) offers a perspective from the sociopolitical functions of 
assessment to explain why testing culture and traditional assessment practices have 
continued to be a mainstay in today’s educational system. Reasons include:

•    The increased formal legal requirements and continued reference to objectivity 
or psychometric criteria in tests have pushed teachers to continue using assess-
ment for certifi cation and selection purposes.  

•   The domination properties in traditional assessment where teachers can maintain 
power, authority and control of the discipline or knowledge they are teaching. 
This idea also echoes Savin-Baden’s ( 2004 ) study where the impact of assess-
ment at four British universities implementing four different PBL curricula was 
explored. She concluded that ‘… many of our current assessment practices are 
hegemonic practices whereby ideas, structures and actions are constructed and 
promoted by the powerful to maintain the status quo’ (p. 232).  

•   Assessment is used as censorship where examinations are constantly used to 
defi ne for students what knowledge is worthy of acquiring.    

 In short, many assessment practices today still focus on assessment of learning, 
instead of assessment for learning (Boud,  2007 ), contributing to differences in aca-
demic tribes and territories (Becher & Trowler,  2001 ). Moreover, in this way, they 
remain squarely confi ned to the micro-system, thus reinforcing the boundaries 
within the overall ecology for learning, rather than traversing between them, as an 
agile PBL ecology for learning aims to do. 

 To summarise, traditional assessment tools and practices are currently too lim-
ited in scope in preparing students for future learning needs, application of knowl-
edge, skills, dispositions and competencies deemed important for the twenty-fi rst 
century:

•    They test predominantly disciplinary knowledge or declarative knowledge with 
less attention to skills, competencies and dispositions.  

•   They drive teaching for assessment instead of teaching for learning.  
•   They treat assessment as a separate, post-teaching activity instead of integrating 

assessment into teaching and curriculum at the program level.  
•   They focus only on individual achievement instead of group interactions and 

group achievement.  
•   They focus on artifi cial constraints such as a prescribed length of time; high- 

stakes, big fi nal exam at the end of the study period; and most of the time stu-
dents must attempt the exam individually.     
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    What Should Assessment for Learning Look Like Instead? 

 If the traditional assessment practices and tools are insuffi cient to provide the evi-
dence, what should the ‘new’ assessment look like, particularly ones that would be 
aligned with twenty-fi rst-century experiences and/or requirements? Assessment 
culture, as opposed to testing culture, appears much more suitable. Segers et al. 
( 2003 ) state that the concept of learning has transformed today based on new 
insights and developments from various disciplines. New insights into learning have 
led to a movement towards rethinking and reframing assessment, in ways that con-
verge more directly with learning. 

 Many insights into learning can be found in our earlier chapters so we will not 
repeat them here. However, the thesis is that students are not passive receivers of 
knowledge and that they share responsibilities for the learning process. In this 
twenty-fi rst century, students not only need (inter)disciplinary knowledge, but they 
need to be able to think critically, analyse, synthesise, communicate, solve prob-
lems, work with others and technologies and innovate and create new products or 
knowledge. More importantly, they need to be able to perform and adapt knowledge 
when encountering a new problem, task or novel situation that is not ‘taught’ in 
schools. This means they will not necessarily have the knowledge domain ready in 
hand, but they will have the indwellings, a way-of-being – they have the skills, com-
petencies and dispositions to formulate problems, propose possible ideas or hypoth-
eses, search for information and problem-solve. This comes from being used to 
interacting with others, texts, technologies and tools effectively and as a result being 
able to judge the best solutions or approaches in any particular circumstance. 

 The fundamental belief of this new assessment culture is that the fi nal grade or 
score normally obtained in the testing culture does not represent the developmental 
competence of a student, which is assumed to change over time (Baartman, 
Bastiaens, et al.  2007 ). This is to be expected of a beginning novice student in con-
trast to a later year expert student engaging in an agile PBL curriculum. Thus, the 
new assessment modes are generally less standardised than the ones used in the 
testing culture, and they have the following aspects (Baartman, Bastiaens, et al., 
 2007 ):

•    Assessments are carried out without time pressure.  
•   Tools or resources used in real life are used in tandem.  
•   Assessments are interesting and authentic to engage students in meaningful 

learning processes.  
•   Assessments assess both product and processes.  
•   Summative assessments are not only used, but formative assessments are fre-

quently carried out to guide students through the provision of prompt and con-
structive feedback on the product and processes.  

•   Assessment criteria and standards are communicated and shared with students 
and even codeveloped or developed and assessed by students.  

•   There are multiple assessments (a suite or program) instead of one single assess-
ment to measure the multidimensional aspects of competencies.    
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 The major changes differentiating assessment and testing cultures could be sum-
marised in continua related to the following seven characteristics of assessment 
(Segers et al.,  2003 , pp. 3–4):

    1.    Authenticity – from decontextualised, atomistic to authentic, contextualised 
 Refers to a shift from objective tests with item formats such as short answer, 

fi ll in the blanks, multiple-choice questions and true/false  to authentic ,  perfor-
mance- or competence-based assessment .   

   2.    Measures – from single to multiple 
 Refers to depicting a student’s competence with one single measure such as a 

mark or grade  to portraying a student ’ s competence based on multiple measures 
showing the various aspects of a student profi le .   

   3.    Level of comprehension – from low to high 
 Refers to the move from mainly assessing reproduction of knowledge  to 

assessing higher - order skills and processes .   
   4.    Dimensions of intelligence – from few to many 

 Refers to recognising that intelligence is more than cognition;  it implies meta-
cognition and also affective ,  social and psychomotor skills .   

   5.    Relation to learning process – from isolated assessment to integrated 
assessment 

 Refers to the move from one, isolated assessment  to integrating assessment in 
the learning process ,  emphasising assessment as a tool for ongoing learning .   

   6.    Responsibility – from teacher to student 
 Refers to a move from focusing on teachers only in assessment  to the increased 

involvement of students in the assessment process ,  seen through the increasing 
implementation of self and peer student assessment .   

   7.    Use of assessment – from assessment of learning to assessment for learning 
 Refers to a move from using assessment to measure learning achievement to 

 using assessment as a tool for learning through provision of prompt and con-
structive feedback .    

  Even though this summary list shows the  differences  between traditional and 
new assessment practices, it is interesting that the new assessments  closely resemble  
the way people are assessed on a daily basis in the workplace (e.g. by managers, 
clients, peers, etc.). The relation to employability skills, learning outcomes and 
competencies has been discussed in Chap.   4    .  

    Variants and Synonyms for a New Mode of Assessment 
for Developing Way-of-Being 

    Assessment for Learning (AfL) 

 Assessment for learning or AfL, a term that has become familiar and popular in 
many UK universities and in UK policies of the Quality Assurance Agency for 
Higher Education, grew from long-standing scholarship on assessment at the 

 Variants and Synonyms for a New Mode of Assessment for Developing Way-of-Being
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University of Northumbria and its joint leadership of the European Association for 
Research on Learning and Instruction (EARLI). A tangible product from research 
on formative assessment and feedback is a seminal practical guide on assessment 
for learning, called  Assessment for Learning in Higher Education  (Sambell et al., 
 2013 ). 

 They argued that  all  assessments should contribute to helping students to learn 
and to succeed. They wanted to dispel the myth that assessment for learning only 
comprises formative assessments and that they are only about giving effective feed-
back. Assessments should inform both students and teachers about what students 
know and can do, and this should in turn inform the planning of future learning 
activities, and help students and teachers to improve their learning and teaching, 
respectively. In today’s assessment landscape, the question of whether to use forma-
tive or not, or whether summative assessment is better than formative assessment, is 
pointless because learning and developing to be adaptive lifelong learners 
‘encompass[es] both formative and summative assessment and in some applications 
these two are indistinguishable’ (Sambell et al.,  2013 , p. 3). 

 Their view of assessment for learning is a holistic model representing an overall 
approach to assessment, rather than a set of techniques that can be bolted on. This 
view aligns quite closely with an agile PBL ecology for learning, which is based on 
an integrated approach to learning and developing present knowledge, skills and 
dispositions for current and future learning. The crucial factor is that it traverses the 
various systems in the ecology, rather than being confi ned to the micro-system. 
Assessment for learning is based on the following six core conditions for effective 
assessment for present and future learning:

•    Authentic and complex assessment tasks are emphasised.  
•   Appropriate balance of summative and formative assessment.  
•   Extensive opportunities to build confi dence and practice.  
•   Students’ abilities to evaluate own progress and direct own learning are 

developed.  
•   Rich in informal feedback.  
•   Rich in formal feedback (Sambell et al.,  2013 , pp. 6–7).     

    Sustainable Assessment 

 Our view of agile PBL as developing a way-of-being where students can not only 
operate in the present formal education context but also in a supercomplex future is 
echoed by Boud’s ( 2000 ) sustainable assessment. He termed it sustainable assess-
ment for future learning because the current assessment practices are perceived to 
be more focused on meeting the specifi c and immediate goals of a course or pro-
gram, and/or certifi cation requirements, rather than preparing students for the lon-
ger term. 
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 He argued that assessment needs to be reframed in such a way that the idea of 
informing judgement is central and that learning is foregrounded rather than certifi -
cation (Boud,  2007 ). Informed judgement is salient in sustainable assessment, and 
it encompasses the abilities required to undertake activities that necessarily accom-
pany learning throughout life beyond the universities (Boud,  2000 ) so that students 
can meet their own future learning needs (Boud & Soler,  2015 ). In fact, Boud and 
Falchikov ( 2006 ) have argued that there should be more assessments that can foster 
future learning after graduation because in their view the purpose of assessment is 
to measure achievement (summative assessment) and to engender learning (forma-
tive assessment). Again, this fi ts the agile PBL context well, because it suggests 
authentic assessments, set in a rich variety of contexts that may contain elements 
from micro- to macro-systems, and everything in between.  

    Assessment as Learning and Empowerment 

 This future learning is also echoed in Rodriguez-Gomez and Ibarra-Saiz’s ( 2015 ) 
concept of assessment as an instrument for learning and empowerment that ‘enables 
students to take charge of their own learning within an academic context, but beyond 
that, students will also become empowered with extra-academic – professional and 
personal contexts’ (p. 2), i.e. macro-systems. They added that educators must lever-
age technology by not asking ‘how technology should be incorporated into educa-
tional practice but rather what kind of technology should be developed and 
stimulated so that in all our higher education institutions students are faced with 
high quality assessment tasks, participate in their assessment and receive feedback 
in a manner which ultimately help them learn  how to learn ’ (Rodriguez-Gomez & 
Ibarra-Saiz,  2015 , p. 18). 

 There are ten conditions for effective assessment as learning and 
empowerment:

•    Credibility – assessment is systematic and expresses the extent the work pro-
duced by students is a result of learning based on reasoned, effective and valu-
able judgements.  

•   Dialogue – assessment produces both formal and informal dialogue between 
participants.  

•   Improvement – assessment offers opportunities for learning and progress.  
•   Participation – assessment involves all participants – students, peers and teach-

ers – in a shared, collaborative and responsible process (and we will add employ-
ers and/or partners outside the university to the mix here).  

•   Refl ection – assessment is a learning activity that promotes refl ection, analysis 
and critique through substantial tasks that also enable one’s own performance 
and that of others to be evaluated.  

•   Regulation – assessment develops autonomy and independence, promoting 
empowerment and initiative in the learning process which can be transferred to 
extra-academic, professional and social contexts.  
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•   Challenge – assessment provides engagement with challenging, authentic tasks, 
providing demanding and motivating assignments that require use of increas-
ingly high level of skills and performance.  

•   Sustainability – assessment encourages learning for life, offering opportunities 
to develop skills and abilities in a range of contexts and throughout one’s life.  

•   Transparency – assessment is carried out against a set of transparent criteria and 
standards to guide students to achieve the required learning outcomes.  

•   Transferability – assessment is undertaken in a way that is coherent, interrelated 
and integrated within the course, program, module or subject matter such that it 
avoids segmentation and disconnection from learning (Rodriguez-Gomez & 
Ibarra-Saiz,  2015 , p. 4).     

    Integrative Assessment 

 The debate in higher education on whether assessments should be summative for 
the purposes of certifi cation or whether assessments should be formative to facili-
tate learning, autonomy and future learning can be abated if there is a clearer dis-
tinction between them (Crisp,  2012 ). Crisp proposed using the term, integrative 
assessments whose:

  Primary purpose is to infl uence students’ approaches for future learning by providing activi-
ties that defi ne and track strategies that students use to assess their own learning abilities 
and problem-solving capabilities, the quality and standards of student responses and how 
students might adapt their learning to future scenarios. (Crisp,  2012 , p. 39) 

   The main purpose for this distinction is so that teachers and academic developers 
can be aided in curriculum design that will enhance both current and future learning 
because the distinction provides greater clarity around the proposed outcomes and 
reward mechanisms related to the assessment tasks and feedback. The key charac-
teristics of integrative assessment, which can be either in summative or formative 
mode, are that its primary purpose is to ‘infl uence students’ approach to future 
learning, and the reward mechanisms in place for students will refl ect an analysis of 
approaches to learning, rather than learning itself’ (Crisp,  2012 , p. 41). 

 Students are viewed as active partners in integrative assessments, which provide 
them with opportunities to:

•    Make judgements about their own learning or performance.  
•   Defi ne standards and expectations in their responses.  
•   Track and analyse their approaches to responding to a problem, issue, situation 

or performance.  
•   Integrate prior or current feedback into their response.  
•   Engage with meaningful tasks that have inherent worth beyond just an assess-

ment activity.  
•   Be rewarded for the quality of their analysis of their metacognitive abilities, 

rather than factual knowledge or a specifi c performance (Crisp,  2012 , p. 41).      
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    Commonalities in Assessments for Learning 

 All assessments for learning, regardless of the variants, are closely aligned with 
agile PBL because they intentionally cultivate habits of mind or a way-of-being a 
lifelong learner. From the outset, assessments for learning are framed from the per-
spective that the learning has to encompass declarative knowledge, skills and dispo-
sitions. In this way, students can learn how to be competent, adaptive and fl exible 
during their studies so that it becomes like ‘indwelling’ or a way-of-being to be 
competent, adaptive and fl exible in future contexts. In this view, students are not 
passive learners, empty vessels to be ‘equipped’ with domain or disciplinary declar-
ative knowledge and related professional or disciplinary skills, in order to certify 
them in the hope that they then become competent individuals  after  graduation. 

 There are a number of important commonalities between the essentials of agile 
PBL and features of assessments for learning, including the positioning of students, 
developing metacognition to allow for productive self-regulated learning, creating 
iterative processes and opportunities for learning and providing feedback and 
authenticity in assessments. There might be other features for each, but these are the 
ones that we consider as the most powerful features – philosophically and 
practically. 

    Positioning of Students in Assessments 

 Student engagement is a generic term related to the extent of students’ involvement 
in their learning, as measured in terms of their time, effort, interest and emotions. 
Student engagement is a term that has evolved in North America over the last 
40 years and in recent years has been associated with student success or retention. 
It is now used to describe the effort and time that students invest in meaningful 
educational experiences (Kuh,  2003 ,  2004 ,  2009 ). It is a measure used in the 
National Survey of Student Engagement (NSSE) in the United States and a similar 
version called Australasian Survey of Student Engagement in Australia and New 
Zealand (AUSSE). The American version focused more on the cognitive and behav-
ioural aspects of learning, such as time and effort, while the British and Europeans 
have focused more on the qualitative essence of learning, from students’ perspec-
tives, for example, in the form of interests and emotions (Zepke,  2013 ). 

 Regardless of the versions, when applied to assessments for learning, teachers 
must position students in the centre of the assessment design and tasks, because 
only when assessment tasks are educationally purposive, that is, pedagogically or 
educationally aligned with the intended future learning outcomes, would students 
be stimulated to engage meaningfully with the tasks by investing their time, effort 
and emotions, as they see the value and benefi ts to them personally. They are thus 
stimulated into going beyond surface learning. When students’ interests are trig-
gered, they are more likely to want to delve deeper into the subject matter, as com-
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pared to just doing the assessments because they have to with the assessment pieces 
just being regarded as for markers or teachers (McDowell & Sambell,  1999 ; Sambell 
et al.,  2013 ). 

 Engaging students in the assessment tasks and processes directs students’ atten-
tion to learning, thereby reaping the inherent benefi ts from learning. This applies in 
particular to learning in groups – acquiring, collaborating, sharing, dialoguing, con-
versing, experimenting, exploring, analysing, judging, evaluating and contributing. 
These are the skills or competencies and dispositions that would enable and 
empower them in future contexts. Students involved in an agile PBL ecology for 
learning acquire knowledge and skills from their peers, their own performances and 
those of their peers, integrate what they have learned into their own world views and 
other academic and social experiences and form their identities – personal (Baxter 
Magolda,  2001 ; Chickering & Reisser,  1993 ), professional and academic (Zhao & 
Kuh,  2004 ). Student engagement is greater when academic and social support are 
available (Tinto,  2012 ). In particular, students who are academically unprepared 
benefi t the most from engagement with peers because of the social and academic 
support they receive (Trowler & Trowler,  2010 ). In other words, peers serve as 
instrumental resources for one another (William,  2011 ). The role and importance of 
student support in an agile PBL ecology for learning is discussed in more detail in 
the next chapter.  

    Metacognition, Self-Regulation and Refl ection 

 Self-regulated learning refers to the active control and monitoring by students of 
some aspects of their own learning, such as setting learning goals and monitoring 
and regulating progress to achieving these goals (Pintrich,  1995 ; Zimmerman, 
 1990 ). Students’ capacity to monitor their own work, rather than rely on others tell-
ing them what to do, and students’ capacity for independent judgement and critical 
refl ections are considered important in the work and social contexts that they are 
likely to meet in the future and are thus important to develop (Boud & Falchikov, 
 2006 ). In order for students to engage in self-regulated learning, they must fi rst 
engage in metacognition productively, where metacognition is thinking about the 
contents and processes of one’s mind (Winnie & Azevedo,  2014 , p. 63). Winnie and 
Azevedo further argue that students (and teachers) must realise that they need mul-
tiple forms of strategies and tactics for learning, as well as having declarative 
knowledge. Declarative knowledge by itself is insuffi cient. 

 Self-assessment is a common assessment task to engage students’ metacognition 
and develop abilities as judges of their own and others’ performances and to pro-
mote awareness that they are responsible for their own learning because after gradu-
ation they need to drive their own learning (Fastre, Van Der Klink, Sluijsmans, & 
Van Merrienboer,  2013 ). To be able to self-regulate and critically refl ect promotes 
autonomy (Knight & Yorke,  2003 ) and self-directed learning skills (Tan,  2007 ). 
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 More precisely, when explicit refl ection activities are demanded of students in 
the assessment tasks, students retrospectively consider a learning event or their own 
learning, evaluate the effectiveness and engage in ‘forward-reaching’ transfer by 
making decisions about how to approach similar tasks in the future (Salomon & 
Perkins,  1989 , p. 126). It is this form of ‘mindfulness’ (Salomon & Perkins,  1989 , 
p. 124) or way-of-being, which is central to an agile PBL teaching and learning 
environment, that facilitates their capacity to make informed judgement that is valu-
able for future learning (Boud,  2007 ). Informed judgement is ‘informing the capac-
ity to evaluate evidence, appraise situations and circumstances acutely, to draw 
sound conclusions and act in accordance with this analysis’ (Boud,  2007 , p. 19). 
Boud further argues that the idea is to put learning in the centre where students learn 
to form judgements, as well as learn about the act of forming judgements, about 
learning.  

    Iterative Processes and Opportunities for Learning 

 For students to learn, they need to be in a social setting where social participation 
and interactions occur frequently enough for them to practise applying skills and 
knowledge before they learn to become ‘experts’ themselves in the future (Wenger, 
 1998 ). The testing assessment paradigm where students ‘cram’ and sit for one, big, 
high-stakes examination at the end of their course simply does not afford students 
the iterative ‘spaces’ for them to develop and learn. Formative assessments placed 
throughout the course or program before the ‘the big one’ would create the opportu-
nities or affordances for students to practise, rehearse and build knowledge and 
skills. This is refl ective of the way in which people are ‘evaluated’ and ‘assessed’ in 
the workplace, and it is precisely for this reason that we imagine the involvement of 
employers in assessment design, thus blurring the boundary between the micro- and 
macro-systems in an agile PBL ecology for learning. 

 Creating opportunities for iterative practice means engaging students in a more 
active, all-encompassing social space where they learn to make sense of the subject 
matter, organise knowledge and skills and progressively develop their own interpre-
tations and judgements. They also learn the practices of their disciplines or profes-
sions and in the process build evolving personal and professional identities (Lave & 
Wenger,  1991 ). The learning community space also provides a pathway for students 
to traverse, much like a training ground, while gaining the requirements for full 
participation (Lave & Wenger) in (inter)disciplinary or professional communities in 
the future. 

 Another reason for creating iterative processes and opportunities for students is 
learning from mistakes or errors. Mistakes, misconceptions or incorrect responses 
can be, and should be, made, and they should be considered a good thing. There are 
lessons to be learned because mistakes are forms of feedback to students that ‘some-
thing is wrong’, and they afford feedforward to students about why it is incorrect 
and how to improve and progress (Black,  2007 ). Feedforward can be provided by 
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peer students and teachers but, more importantly, by students themselves through 
observation, self-awareness, critical refl ection and judgement.  

    Feedback 

 Feedback is important in the development of students’ self-regulated learning so 
that they can be self-directed learners (Nicol & Macfarlane-Dick,  2006 ). Students 
generate internal feedback when they monitor engagement with learning activities 
from assessment of how they are performing. Feedback can also be generated exter-
nally from peers and teachers. Both of these types of feedback are valuable ingredi-
ents for fostering and developing self-regulated learning because how else will 
students learn to regulate and self-correct if they do not receive feedback on the 
achievement or performance and feedforward on what and how to self-correct? 

 Nicol and Macfarlane-Dick ( 2006 ) have identifi ed the following seven principles 
of effective feedback from the research literature:

•    Helps clarify what is good performance  
•   Facilitates development of refl ection and self-assessment in learning  
•   Delivers high-quality information to students about their learning  
•   Encourages teacher and peer dialogue around learning  
•   Encourages positive motivational beliefs and self-esteem  
•   Provides opportunities to close the gap between current and desired 

performance  
•   Provides information to teachers that can be used to shape their teaching     

    Authenticity in Assessment 

 The other recurring theme in the new assessment paradigm is authenticity and 
authentic assessment, which we propose are closely aligned with agile 
PBL. Authenticity is the level or degree of resemblance to the criterion situation 
(real or actual situation) or fi delity. It is the underlying motivator for active student 
engagement and involvement. When an assessment is authentic, students can see the 
relevance and meaning of the assessment to their future professions; and for non-
professional programs or studies, they can see the resemblance to complex disci-
plinary ways of thinking and practising and/or be personally involved through 
having the opportunity to have a hands-on experience (Sambell et al.,  2013 ). 
Students are not just engaged cognitively but also affectively; they also develop 
their personal and professional identities. Increasing student engagement or involve-
ment in assessments means that students would invest more time, effort and emo-
tions on really learning because they know that they are learning to adopt a 
professional identity and way-of-being in future contexts or professions while still 
being supported in the educational context.  
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    So, What Is Authentic Assessment? 

 Many authors have viewed authentic assessment as performance assessment (Baron 
& Boshchee,  1995 ; Hart,  1994 ; Torrance,  1995 ; Wiggins,  2011 ), while there are 
some who emphasise the realistic value of the task and the context of the authentic 
assessment (Herrington & Herrington,  1998 ). The difference really is a question of 
its fi delity (Reeves & Oakley,  1996 ). This refers to the extent the tasks and condi-
tions of the assessment task resemble the tasks and conditions under which the 
performance would normally occur. In other words, while fi delity is not a factor in 
performance assessment such as playing the piano or dance, authentic assessment 
has high fi delity. That is, every authentic assessment is a performance assessment, 
but not vice versa (Meyer,  1992 ). 

 There are other terms used interchangeably for authentic assessment such as 
competence assessment, outcomes-based assessment and holistic assessment. Even 
though there are a number of defi nitions or opinions on what constitutes authentic-
ity and authentic assessment, all of them share a commonality. That is, authentic 
assessment enables teachers to determine students’ skills, knowledge, disposition 
and competence and to provide evidence that values learning per se and, for stu-
dents, authentic assessment provide a more engaging and effective way to promote 
understanding and value the process of learning (Newton,  2009 ). Within an agile 
PBL ecology for learning, authentic assessment ideally blurs the lines between 
teachers and employers, between teachers and students and between classrooms and 
contexts outside the university such as the workplace. In other words, ideally stu-
dents, employers and partners outside the university are involved in both the 
 assessment design and the actual assessing, as students would be assessed when 
they move beyond the university, e.g. at their work in the workplace. Indeed, it is in 
the workplace that the assessment would ideally take place, however defi ned. 

 The term authentic in the context of learning and assessment fi rst appeared in 
1988 and was coined by Newmann and Archbald (Archbald,  1991 ). Authentic 
assessment’s major goal is to ‘cultivate the kind of higher-order thinking and 
problem- solving capacities useful both to individuals and to the society. The mas-
tery gained in school is likely to transfer more readily to life beyond school …’ 
(Newmann & Archbald,  1992 , p. 75). 

 According to Archbald ( 1991 ), the notion of learning beyond classrooms has 
been largely absent in the testing and psychometric paradigm of assessment. For 
Newmann and Archbald ( 1992 ), an authentic assessment has the following 
components:

•    Construction of knowledge: Students organise information using higher-order 
skills and consider alternatives instead of reproduction or response only to the 
produced work of others.  

•   Disciplined enquiry: (Inter)disciplinary content, processes and communications 
to elaborate understanding.  

•   Value beyond assessment: Connecting problems to the world beyond the 
classroom.    
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 The  value beyond  assessment, a characteristic of authentic assessment, is at the 
heart of the new assessment paradigm and all assessments for learning. More impor-
tantly, it is also an element in our imaged agile PBL ecology for learning. The agile 
PBL ecology for learning also suggests that learning permeates through all levels of 
contexts. Thus, assessments in agile PBL need to go beyond the classroom to future 
contexts where future learning needs of students are drawn and actors or players in 
future contexts would be involved in the assessment process in the form of being 
providers of authentic problems or providers of cases for students to solve, as co- 
assessors with teachers and students to provide feedback and judgement on merit 
and worth of assessment products or solutions or ideas and ultimately also as co- 
learners with students. The liquid fl ow of knowledge through assessment tasks and 
interactions between these actors would mutually benefi t the educational system 
(teachers, students, and administrators) and the community and society at large 
(products and solutions deployed in society). This is in essence what the agile PBL 
ecology for learning is all about.   

    Challenges and Possibilities of Assessments for Learning 

 We acknowledge that there are challenges and tensions in shifting the much 
entrenched testing assessment paradigm to an assessment for learning paradigm by 
institutions and teachers. In the following, we have considered a number of fre-
quently asked questions or statements that can be seen as barriers hindering wider 
use and practices of assessment for learning, along with possible suggestions to 
overcome them.

    1.    It’s impossible for assessments to measure intended learning outcomes relating 
to a ‘way-of-being’ or lifelong learning skills and dispositions! 

 Assessments for learning comprise both formative and summative assess-
ments, and contrary to what many people think, they do not only consist of for-
mative assessment activities, and they are not just about providing feedback to 
students. Formative assessments can be graded and marked akin to summative 
assessments. Assessment per se, regardless of its form, summative or formative, 
connotes students submitting to standards and criteria that judge the worth or 
merit of their performance in relation to the intended learning outcomes. On the 
other hand, the more generic learning outcomes of developing a ‘way-of-being’ 
or becoming lifelong learners are about students discovering self, others and the 
world or progressing to a ‘state of authentic being’ (Barnett,  2007 , p. 25). 

 Herein lies the tension: can we imagine assessment that can measure this 
educational state of authentic being? We believe the answer is a fi rm yes and that 
the tension can be overcome with formative assessment practices because the 
educational properties inherent in formative assessments provide the space and 
affordances to students to learn and develop in a safe, supportive learning envi-
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ronment. This happens in an agile PBL environment with a PBL teaching 
approach and an explicit curriculum that comprises disciplinary knowledge and 
skills and dispositions related to future learning. If this is the case, however, can 
summative assessment, which is still widely practised and has an important role 
to serve to the public as a tangible certifi cation of quality, perform this formative 
role simultaneously to develop students in a more holistic and interdisciplinary 
sense? 

 Sambell et al. ( 2013 ) suggest that this is possible by (1) enhancing learning by 
doing in summative assessment; (2) learning from guidance on summative 
assessment, e.g. meetings or sessions between teachers and students to discuss 
the summative assessment tasks and requirements before the submission date; 
and (3) learning from feedback associated with summative assessment, e.g. 
teachers give generic but timely information before students complete the assign-
ment by reporting on key feedback points of previous students who took the 
same assignment or type of assignment.   

   2.    Formative assessment takes too much time –for academics and students! 
 For the academics, the common challenges are that they spend a vast amount 

of time on marking and providing feedback; that the department or institution 
workload formula only allocates X amount of time for marking, which is insuf-
fi cient for marking a fi nal exam  and  marking formative assessments; or that hav-
ing too many formative assessments will take time away from research activities. 
For the students, the common perception is that there are too many assessments. 
As a consequence, time-poor academics will often favour summative assessment 
over formative, and even if they provide feedback on summative assessment, the 
quality and quantity of the feedback can be questioned, as it is often inconsistent 
and not provided in a timely manner. From the students’ perspective, formative 
assessments are designed to develop students, but they often create the percep-
tion that the teachers are not supporting them because the feedback does not tell 
them much about anything or it comes too late for them to respond to. Moreover, 
the emotional stress due to a large number of assessments can for some students 
be a barrier and a hindrance to learning and progress. 

 Jessop, El Hakim, and Gibbs ( 2014 ) suggest taking a more programmatic 
approach, rather than a piecemeal approach to assessment and feedback design 
and practice. Their suggested strategies include (1) developing a shared collegial 
culture of marking, e.g. establish collaborative team discussions to generate and 
review criteria, staff and student marking workshops, mentoring for new markers 
and collaborative online marking so that comments are open and visible to all 
markers to enable sharing of good practice, and (2) mapping assessments across 
the program to create connections, sequences, timing and logical fl ow of assess-
ment tasks. The goal here is to fi nd a balance between summative and formative 
assessments to engender meaningful and purposive learning. 

 The ‘problem’ of too many assignments or assessments will still be there, but 
if students fi nd meaning and relevance in the assessment tasks, students report 
that they will invest the time, effort and emotions into doing them because they 
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can see the link to their profession or disciplinary practices and know that it is for 
their future (Sambell et al.,  2013 ). The answer is in the assessment design from 
the outset.   

   3.    When can I involve students in assessment for learning tasks? 
 Healey, Flint, and Harrington ( 2014 ) have argued that the process of involv-

ing students as partners in learning and teaching can be made in the assessment 
component of learning and teaching in higher education. According to Rodriguez- 
Gomez and Ibarra-Saiz ( 2015 ), they can be involved at any of the three stages of 
the assessment process: (1) during planning when students can be involved in 
selecting and defi ning the criteria, choosing assessment tasks, designing the 
assessment instrument and weighting of components in the marking rubric; (2) 
during execution when students can be involved in self-, peer and co-assessment 
with students, teachers and external assessors such as employers and receivers/
audience of the assessments; and (3) during the formal evaluation and analysis 
stage when students can be involved in self-, peer and co-refl ection and feedback 
on the fi nal results.   

   4.    Authentic assessments are not appropriate for academic disciplines that are not 
professional or vocational oriented! 

 We acknowledge that designing authentic assessment can be perceived as 
more of a challenge for teachers in academic disciplines that are not traditionally 
professional or vocational oriented, such as the humanities, the social sciences, 
and the pure sciences, in contrast to programs that are traditionally considered to 
be ‘professional’, such as engineering, business, nursing and education. Does 
that mean that such disciplines are not developing skills required for the uncer-
tain age of supercomplexity or that they should not? We argue that despite the 
perceived diffi culties in practising authentic assessments, the notion of learning 
or acquiring knowledge, skills and dispositions in authentic contexts is a useful 
notion. In other words, the perception is based on what we would consider an 
artifi cial binary between ‘academic’ disciplines and ‘professional’ disciplines. 
The boundary between the two is largely imagined to be dissolved in an agile 
PBL ecology for learning, as to us, ‘pure science in a lab’ is just as ‘professional’ 
as a marketing department of a business school. As a result, students in each will 
benefi t from developing an agile PBL way-of-being. 

 Sambell et al. ( 2013 ) similarly suggest that  all  disciplines can embed authen-
ticity into their assessment tasks by (1) enhancing students’ perceptions of the 
meaning and relevance of assessment, e.g. specifying a ‘real’ audience for the 
assessment tasks by prompting students that they are being asked by someone 
other than the teacher (marker) to develop an artefact, communicate or explain a 
concept; (2) drawing on and linking the assessment to the real world, e.g. work-
ing on problems with real-world signifi cance, getting students to perform work-
ing practices such as working in groups rather than performing individually; and 
(3) developing a sense of personal engagement, e.g. explicitly build opportuni-
ties for students to draw on their personal experience, explicitly build in oppor-
tunities to discuss assessment tasks with others, explain and defend their ideas to 
others or present their solutions or ideas to others.   
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   5.    But authentic assessment is not reliable! 
 One common criticism of authentic assessment is that reliability is compen-

sated with validity. Reliability is concerned with the degree to which consistent 
results are obtained at different occasions or by different assessors. In testing 
within the psychometric paradigm, reliability concerns the accuracy of the mea-
surements, because the ultimate goal is to be able to identify the high achievers 
from the failures (norm referenced). 

 However, authentic assessment is about making a judgement of a student’s 
competence (technical knowledge, skills and disposition) and not evidence of 
learning (criterion referenced). Applying the same psychometric traditional test-
ing approaches to authentic assessment would be inappropriate because the tasks 
are often complex and open ended and it is unavoidable to use decisions that are 
based on multiple scores and assessors (Cronbach, Linn, Brennan, & Haertel, 
 1997 ). Cronbach et al. ( 1997 ) have indicated that acceptable levels of reliability 
across multiple assessors can be reached in any assessment format, provided 
multiple assessments are used. Therefore, the reliability issue in authentic assess-
ment can be managed by providing multiple assessment tasks and formats so as 
to reach acceptable levels of reliability across multiple assessors. Gipps ( 1995 ) 
reminded us that even with standardised tests, greater reliability cannot be 
guaranteed! 

 In the overall assessment paradigm, the issue of constructing validity is 
mainly of interest within a testing culture where the issue of reliability is of pri-
mary concern. This applies in particular to a concern with the consequences of 
test use and test scores for students known as the consequential validity (Messick, 
 1994 ). Research in the student learning fi eld has shown that student approaches 
to learning are driven by assessment. Consequential validity addresses this issue 
by investigating whether the actual consequences of assessment are also the 
expected consequences (Gielen, Dochy, & Dierick,  2003 ). Gielen et al. ( 2003 ) 
have pointed out that provision of constructive feedback plays an important role 
in determining that the actual consequence is as expected. Teachers should pro-
vide their students with quality information about their performance and product 
and support them in refl ecting on the learning outcomes and the learning pro-
cesses that they are expected to demonstrate. As such, the assessments can serve 
as tools  for learning , instead of just tools  of teaching . This has been demon-
strated in a study by McDowell et al. ( 2011 ) whose fi ndings revealed that the 
overall student experience is more positive in courses where assessment for 
learning approaches is used and, by extension, students are more likely to employ 
a deep approach to learning.   

   6.    Is this really authentic? 
 There also have been concerns about student perceptions of assessment in that 

the true intention of developing authentic assessment can be construed by stu-
dents as artifi cial and this helps to create unintentional consequences such as 
assessment backlash or wash-back. Cumming and Maxwell ( 1997 , p. 10) 
observed, for example, that some authentic assessments are disguised as ‘authen-
tic’ assessments, either in the implementation or design stages. 
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 These assessments, which are disguised as authentic assessment, would have 
the opposite effect in that they would only make the assessment appear to be 
more superfi cial, artifi cial and contrived to students (Cumming & Maxwell, 
 1997 ), rather than authentic. Cumming and Maxwell argued that such assess-
ment is not fair because it only aids to distract students from the real intention 
and underlying expectations of the teachers and assessors. However, they con-
tended that assessments disguised as authentic assessment occur when the con-
tent of the assessment is not carefully considered, where assessment is limited in 
that it is not open ended or unbounded with real-world complications and unex-
pected contingencies and consequences of assessment and where the students 
being assessed are not accountable for the outcomes. 

 Therefore, Cumming and Maxwell ( 1997 ) advise teachers and academic 
developers to identify the most salient characteristics of learning (i.e. the learn-
ing outcomes) that are intended to be fostered and assessed and then ensure that 
these characteristics are enveloped in the assessment tasks. By doing so, the 
emphasis is on the ‘important critical aspects of the criterion situation or knowl-
edge and skills that are inferred, at a suffi cient level to resemble the real world, 
so that relevant differences and changes in the performances or variables assessed 
can be detected’ (Messick,  1994 , p. 17). As such, these assessments ‘are authen-
tic in that they replicate the challenges and standards of real-world performances 
and are representative of the ways in which knowledge and skills are used in 
real-world contexts, even though they do not simulate all the complexity of real- 
world functioning’ ( Messick , p. 17). We would take this a step further and sug-
gest that, as students move through a program, the assessment should get 
increasingly ‘authentic’ and indeed draw on the ‘complexity of real-world func-
tioning’, including the ways in which such functioning gets assessed, for 
 example, by clients or managers. Again, this would signifi cantly blur the bound-
aries between ‘the university’ and ‘the workplace’, and thus fi t neatly into the 
agile PBL ecology for learning.   

   7.    How to design authentic assessments in a technology-rich environment? 
 Lombardi ( 2007 , pp. 3–4) provides ten design elements for learning for a 

twenty-fi rst-century environment that is rich with technology and tools to sup-
port and aid authentic assessment processes. She proposes using the following 
elements as checklists, and they can be adapted to any subject matter or disci-
pline, which, not coincidently, also resembles an agile PBL ecology for 
learning:

•    Authentic assessment tasks and activities match real-world tasks of profes-
sionals in practice as nearly as possible. Learning progresses to the level of 
authenticity when students are asked to work actively with abstract concepts, 
facts and formulae inside a realistic and highly social context, imitating the 
ordinary practices of the discipline and/or the workplace.  

•   Authentic assessments are relatively undefi ned and open to multiple interpre-
tations and solutions, requiring students to identify for themselves the tasks 
and subtasks needed to complete the major task. Challenges cannot be easily 
solved by the application of existing algorithms.  
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•   Authentic assessments comprise complex tasks to be investigated by students 
over a period of time, requiring signifi cant time and intellectual resources. 
Problems cannot be solved in a matter of minutes or even hours.  

•   Authentic assessment provides the opportunities for students to examine the 
task from a variety of theoretical and practical perspectives, using a variety of 
resources, requiring students to distinguish relevant from irrelevant informa-
tion in the process.  

•   Authentic assessments make working with others or collaboration an integral 
aspect of assessment, both within the walled gardens of formal learning and 
in the real world. Success cannot be achieved by an individual student work-
ing alone.  

•   Authentic assessments enable learners to make choices and refl ect on their 
learning, both individually and as a team.  

•   Authentic assessments have consequences that extend beyond a particular 
discipline, culture and walls of classrooms, encouraging students to adopt 
diverse perspectives and roles and think in interdisciplinary terms. Relevance 
is not confi ned to a single discipline or domain or subject matter.  

•   Assessment is not merely a summative piece but is woven seamlessly into the 
major task in a manner that refl ects real-world evaluation processes.  

•   Authentic assessment culminates in the creation of products, not merely exer-
cises in preparation for something else.  

•   Authentic assessment allows for diverse interpretations and competing solu-
tions, rather than yielding a single correct answer.      

   8.    How can I evaluate authentic assessment? 
 Baartman, Prins, Kirschner, and van der Vleuten ( 2007 , p. 261) have proposed 

12 quality criteria for authentic assessment, based on Messick’s ( 1994 ) construct 
validity as a unifi ed and overarching validity concept that aligns with an authen-
tic assessment paradigm. Their framework also incorporated Gulikers, Bastiaens, 
and Kirschner’s ( 2004 ) work on assessing the level of fi delity between the assess-
ment and the criterion situation, which is helpful to eliminate possible disguises 
(Cumming & Maxwell,  1997 ) that can occur in authentic assessment and, 
thereby, innocently and inadvertently sabotaging intended learning. 

 We have transformed Baartman, Bastiaens et al.’s ( 2007 ) quality framework 
into evaluation questions to guide teachers and academic developers and to be 
used as self- and/or peer assessment activities. The responses to these questions 
would illuminate the areas of limitations in the suite of authentic assessments 
and prompt corrective actions to improve the assessments. This also serves as a 
checklist of sorts to ascertain whether the assessment design aligns with an agile 
PBL ecology for learning.

•    How much does the authentic assessment resemble the criterion situation (work-
place or disciplinary practice)?  

•   How does the authentic assessment relate to the future professional life or disci-
plinary practice and refl ect higher cognitive skills?  

 Challenges and Possibilities of Assessments for Learning
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•   How does the authentic assessment provide opportunities for students to demon-
strate their abilities and maximise their potential?  

•   What is the signifi cant value of the authentic assessment to teachers, students and 
employers/disciplinary community of practitioners?  

•   How confi dent are all the stakeholders with the authentic assessment?  
•   How clear and comprehensible are the criteria and standards of the authentic 

assessment to all stakeholders?  
•   What are the effects of the authentic assessment on learning and teaching?  
•   Are there multiple authentic assessments, carried out by multiple assessors and 

on multiple occasions, across multiple disciplines?  
•   Are the authentic assessments conducted consistently and responsibly?  
•   Is the authentic assessment practical in terms of effi ciency and cost?  
•   Is the authentic assessment aligned to intended learning outcomes, curriculum, 

and teaching and learning?  
•   How do the authentic assessments stimulate self-regulated learning of students?         

    Conclusion 

 An authentic assessment paradigm that fi ts into an agile PBL ecology for learning, 
or at least in its spirit, is a lot of work. So the question for many inevitably will be: 
is it worth it? We argue that it is, in particular when we consider the future contexts 
of students and the anticipated demands of those contexts, in combination with how 
entrenched existing assessments often are, which means they are increasingly mis-
aligned with those demands. Assessment for learning has the promise to meet the 
demands of society in which students will be employed or where they will be 
employers themselves. Today’s students must be comfortable with the complexities, 
uncertainties, ill-defi ned and complex problems found in an increasingly competi-
tive society, as well as a volatile and fl uid sociocultural environment. The greater 
exposure students have to assessment-related learning, in tandem with an agile PBL 
curriculum, while they are in university, the better prepared they will be in dealing 
with ambiguities and ubiquitous technologies and resources beyond university. 
Better still, if these students are already engaging with the realities of the world, and 
solving real problems, learning and developing cannot get any more authentic! 
Therefore, it seems to us that to teach and develop a way-of-being and becoming a 
lifelong learner, it matters that students are assessed as authentically as possible so 
that the knowledge, skills and dispositions that they require for their future can be 
put to practice now as current  and  future practitioners. The cooperation between 
various stakeholders (students, teachers and employers) is a vital part of this, and 
they are seamlessly interwoven in an agile PBL ecology for learning. 

 Although there seems to be progress in the assessment fi eld, moving assessment 
away from the traditional assessment paradigm is not without its challenges and 
tensions. We have presented the challenges and tensions faced and the possibilities 
to overcome them. We acknowledge that it is not a comprehensive list nor do we 
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have all the answers, but it is clear that the old way of thinking about and using 
assessment has shifted in the last decade, and with further research and scholarship 
into new forms of assessment, challengers and sceptics might be won over. However, 
until that time comes, to realise the intention and goal of developing a way-of- being, 
learning outcomes should remain the focal point to reframe assessment as part of 
agile PBL teaching and an agile PBL curriculum for future learning.     
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    Chapter 6   
 Agile Student Development and Engagement 
for Learning                     

             Introduction 

 As has become clear by now, within an agile PBL ecology for learning, there are 
four interrelated systems or environments that feed into each other and depend on 
each other. In this chapter, we turn our attention to the exo-environments surround-
ing the students’ immediate formal micro-environment where learning, teaching 
and assessment interconnect to initiate the development of students’ ways-of-being 
and them becoming change ready for supercomplex future contexts. Our imagining 
of the ‘new’ university for learning will not be complete if we do not discuss these 
environments and systems. While students are not directly situated in them, the 
decisions and actions of actors and systems situated in exo-environments can infl u-
ence the development of their ‘ways-of-being’ by enhancing student engagement. 

 In this chapter, the focus is on student development and engagement and how the 
whole university environment – people, policies, tools and systems – academic 
teachers, professional staff, administrators and managers must be interconnected 
and take a whole-of-university approach to be able to codevelop a way-of-being and 
becoming. The future university for learning must consider the whole development 
of a student – emotions and affect as well as cognitive and performative develop-
ment in terms of learning knowledges, competencies, dispositions and skills. Thus, 
this would involve the continuous interaction between the various systems of the 
agile PBL ecology for learning. 

 Based on this model, a university for learning applies an integrative, rather than 
an add-on or bolt-on, approach to engage students. By interconnecting the four uni-
versity environments for learning, consequential, immediate and micro level student 
success, in the form of learning and development outcomes, can be achieved. 
Furthermore, consequential, distal and institutional student success, in the form of 
retention, progression and completion rates, can be achieved as well. It is only when 
the micro-system, i.e. the curricular environment, and the exo-system, the non- 
curricular environment, are interconnected and viewed as a totality that we are able 
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to say that the university for learning is  mattering  (Schlossberg,  1989 ). A mattering 
institution sends a clear signal to the students that they matter, which then propels 
them to engage in their learning and development, and this in turn is part of foster-
ing development of the self and of professional and/or academic identities, precisely 
because they feel they mattered. In return, mattering institutions would expect to 
experience high student success, in the form of retention and educational outcomes 
such as lifelong learning (Kuh et al.,  2005 ; Pascarella, Seifert, & Blaich,  2010 ; 
Schlossberg, Lynch, & Chickering,  1989 ; Trowler & Trowler,  2010 ). 

 This chapter draws primarily on the student development literature, which covers 
the factors that play a crucial role in facilitating growth in university students 
(Evans, Forney, Guido, Patton, & Renn,  2010 ). We discuss integrative theories that 
address student development and student engagement and in particular theories and 
frameworks that examine a range of contexts that affect students emotionally and 
academically, in line with our discussions in this book of an agile PBL ecology for 
learning. Ultimately then, we discuss strategies and practices in student develop-
ment and engagement in pursuit of developing a ‘way-of-being’ and of becoming an 
agile PBL university that is serious about its position in the overall ecology and 
recognises its associated responsibilities.  

    Student Development 

 We have considered the literature on student development for guidance to under-
stand what students experience when they enter and graduate from universities. 
Student development is ‘the ways that a student grows, progresses, or increases his 
or her developmental capabilities as a result of enrolment in an institution of higher 
education’ (Rodger, 1990, p. 27, as cited in Evans et al.,  2010 ). It is a philosophy 
that is concerned with the development of the whole person, where interventions, 
programs and services are focused on encouraging learning and student growth. 
Citing Miller and Prince (1976, as cited in Evans et al.,  2010 ), Evans et al. explain 
that most of the student development programs and services in higher education 
apply human development concepts, particularly in the North American higher edu-
cation sector. A central view shared by most human development theories is that 
every student can be expert in increasingly complex developmental tasks and strive 
to be self-directed and autonomous. Similar to an agile PBL ecology for learning, it 
is also underpinned by concepts from human development – where Bronfenbrenner’s 
bioecological model of human development (Bronfenbrenner & Morris,  2006 ) was 
mostly used. 

6 Agile Student Development and Engagement for Learning
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    Student Identity 

 One of many human development concepts that are important to agile PBL ecology 
for learning and our central premise underlying agile PBL teaching, learning and 
assessment is students’ formation of their identities during their undergraduate 
experience. Inherent in agile PBL’s becoming or way-of-being is a student’s sense 
of identity. The seminal work on student identity by Chickering ( 1969 ) is crucial 
here. He introduced seven vectors of development that contribute to the formation 
of identity, based on a psychosocial perspective. The term vector is used here to 
depict the direction and magnitude of development, expressing that the progression 
of development is not linear but full of twists and turns during a student’s journey in 
higher education. This progression of development is applicable to adult, mature 
students and traditional high-school leavers, as well as to face-to-face or virtual and 
online learning environments. However, it is based on the recognition of the inter-
connectedness presented in an agile PBL ecology for learning. 

 In the updated theory by Chickering and Reisser ( 1993 ), the seven vectors pres-
ent a more contemporary and comprehensive picture of the psychosocial develop-
ment of a student during their time at university:

•    Developing competence 
 Competence is expressed as a three-tined pitchfork, the three tines being intel-

lectual competence, physical skills and interpersonal competence. Intellectual 
competence involves acquisition of knowledge and skills related to the disciplin-
ary or professional academic subject matter, as well as development of intellec-
tual, cultural and aesthetic sophistication and critical thinking and reasoning 
ability. Physical competence comes from participation in athletic, recreational 
activities, artistic and manual activities and wellness programs. Interpersonal 
competence includes communication, leadership and collaborative skills. The 
handle, if the tines are doing their work as imagined, comes from students’ sense 
of confi dence that they can cope and achieve goals successfully.  

•   Managing emotions 
 During their time in higher education, students develop the ability to recog-

nise and accept emotions, how to express them appropriately and how to control 
them. They will also learn to act on those feelings in a responsible manner. This 
vector includes a range of feelings, including anxiety, depression, anger, shame, 
guilt, caring, optimism and inspiration. This is sometimes referred to as emo-
tional intelligence (Bar-On & Parker,  2000 ; Boyatzis, Stubbs, & Taylor,  2002 ; 
Gross & Thompson,  2006 ).  

•   Moving through autonomy towards interdependence 
 This vector is about students developing increased independence from a need 

for a constant supply of reassurance or approval from others to ‘instrumental 
independence’ (Evans et al.,  2010 , p. 68), which is characterised by self-direc-
tion, problem-solving and mobility. As they move through their programs, stu-
dents learn the importance of interdependence, of being interconnected with 
others.  

Student Development
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•   Developing mature interpersonal relationships 
 This vector is about the development of intercultural and interpersonal toler-

ance, respect of differences and appreciation of commonalities. It includes the 
capacity to build and sustain rich and healthy relationships with others.  

•   Establishing identity 
 This vector is an extension of the vector about developing mature interper-

sonal relationships. Student identity development also includes ‘comfort with 
body and appearance, comfort with gender and sexual orientation, a sense of 
one’s social and cultural heritage, a clear self-concept and comfort with one’s 
roles and lifestyle, a secure sense of self in light of feedback from signifi cant 
others, self- acceptance and self-esteem, and personal stability and integration’ 
(Evans et al.,  2010 , p. 68).  

•   Developing purpose 
 The sixth vector concerns students developing clear career goals, making 

meaningful contributions to specifi c personal interests and establishing strong 
interpersonal commitments. This includes making purposive, intentional deci-
sions in the face of opposition or barriers.  

•   Developing integrity 
 The last vector is a three-sequential, overlapping stage of student identity that 

involves humanising values, personalising values and congruence. First, students 
progress from a usually rather rigid and moralistic view of others to development 
of a more humanised value system where interests of others are viewed and bal-
anced with their own interests. Next, a personalised value system is formed, 
acknowledging and respecting beliefs of others. Over time, these values and 
actions become more salient as their self-interests are balanced by a sense of 
social responsibility.    

 Chickering and Reisser’s ( 1993 ) seven vectors serve to remind us that one of the 
many responsibilities, and indeed the purpose of universities as creators and imple-
menters of educational environments, is to develop and support the development of 
student identities, as well as disciplinary or professional declarative knowledge as 
students move in, move through and move out of a university for learning and move 
into a future supercomplex society. It is important to keep in mind that while this 
implies a neatly packaged block of ‘time at university’, we do not consider it to be 
a fenced-off block of time; instead, time at university in an agile PBL ecology for 
learning is seamlessly linked to learning environments inside and outside the uni-
versity, formal and informal learning and curricular and co-curricular activities and 
thus forms a continuum, rather than a separate experience. However, this does not 
mean that the formal educational environment is not important and contributes in 
crucial ways to developing lifelong learners. Indeed, it is Chickering and Reisser’s 
proposition that the educational environment is the most powerful infl uencing factor 
on student development, even if it was written before the ‘digital revolution’:
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•    Clear and specifi c institutional objectives to make the values of the institutions 
evident to students and staff, which then leads to greater consistency in policies, 
programs and practices.  

•   Meaningful opportunities for involvement and signifi cant participation in cam-
pus life and consequently more satisfaction with the university experience.  

•   Extensive and varied student-faculty relationships facilitating development.  
•   A relevant curriculum that is sensitive to individual differences, offering diverse 

perspectives and helping students make sense of what they are learning.  
•   Teaching strategies should include active learning, student-faculty interaction, 

timely feedback, high expectations and respect for individual learning differ-
ences to affect cognitive development in the form of active thinking and integra-
tion of ideas, encouraging interdependence, cooperation and interpersonal 
sensitivity.  

•   Peer and student communities provide signifi cant interactions to encourage 
development along all seven vectors. Communities can be formal or informal 
groups. To have maximum positive benefi t, the community should interact regu-
larly, offer opportunities for collaboration, include people of diverse back-
grounds, be small enough so that no one is left out and serve as a reference group. 
The student-to-student communities and interactions are so important that 
Chickering and Reisser ( 1993 , p. 392) claimed that ‘a student’s most important 
teacher is often another student’.  

•   Faculty and student services staff working collaboratively, which is necessary to 
provide developmental programs and services for students.     

    Adapting to Changes Throughout a Student’s Learning Journey 

 Schlossberg (Goodman, Schlossberg, & Anderson,  2006 ,  1981 ,  2008 ), a human 
development theorist with specialisation in counselling, observed that every indi-
vidual, young or old, continually experiences transitions during their lifetime – 
where life stage is more important than chronological age of the individual. These 
transitions do not occur sequentially nor does everyone experience transitions in a 
similar manner, but such changes often result in new roles, relationships, routines 
and assumptions. She also noted that adapting to transitions is often complicated, 
and students have to be supported to adjust to transition changes, from entry to a 
program and an institution through to graduation. 

 Transition is defi ned as ‘any event or non-event that results in changed relation-
ships, routines, assumptions, and roles’ (Goodman et al.,  2006 , p. 33). An individu-
al’s reactions to transitions depend on the type of transition, the context in which it 
occurs and its impact on their lives.

•    Types of transition 
 Transitions can be predicted, which is known as anticipated transition. Such 

transitions are usually major life events such as entering university, graduating 
from a university or starting a fi rst job. Unanticipated transitions are often 
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disruptive events that occur unexpectedly, such as falling really ill during studies, 
a serious car accident or surgery. Non-event transitions are the expected events 
that fail to occur, such as not getting into a preferred program of studies and not 
getting admission to the desired university. The individual’s perception of the 
transition plays a more important role than the transition itself, that is, the transi-
tion only exists if the transition is defi ned by the person experiencing it 
(Schlossberg,  1981 , p. 5).  

•   Context 
 Context of the transition refers to the relationship of the individual to the tran-

sition and setting in which the transition occurs (Goodman et al.,  2006 , p. 40). 
The transition may be related to the self, friends, family, work, health or fi nances/
economic well-being.  

•   Impact 
 For an individual undergoing transition, it is not the event or non-event that 

matters, but its impact – the degree to which the transition changes one’s daily 
life (Goodman et al.,  2006 , p. 37), in terms of relationships, routines, assump-
tions and roles.     

    Stages of Transition 

 Transition is a process that takes time and has no end point. Essentially, the indi-
vidual moves from a preoccupation with the transition to an integration of the transi-
tion. Schlossberg described the transition process or cycle as a process over time 
that includes moving in, moving through and moving out (Goodman et al.,  2006 ; 
Schlossberg,  1997 ,  2008 ; Schlossberg et al.,  1989 ). Each of these three phases has 
their own issues and challenges. 

 The move-in phase is when individuals move into a new situation, leaving their 
known contexts behind. In the higher education context, we identify this phase with 
groups of students moving into a university or higher education context to pursue a 
degree, also known as commencing students. In this phase, students start the process 
of ‘learning the ropes’ (Schlossberg,  1997 , p. 94). They need to be familiar with the 
rules, regulations, norms and expectations of the new environments, including the 
university in general, and the programs and/or courses of studies. Institutions are 
encouraged to devote a great deal of time to orientation, a process designed to help 
individuals know what is expected of them (Goodman et al.,  2006 ), and many insti-
tutions do so, that is, in the form of an institution-wide or faculty-wide orientation 
for fi rst year and commencing students. Again, we need to keep in mind that the idea 
of a neatly packaged time frame for a degree is eroding and that for a considerable 
number of students, doing a degree is increasingly becoming a fragmented experi-
ence, whereby they move in and move out of their studies at different stages of their 
lives. 
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 After moving in to a new experience, once the students know the ropes, the 
moving-through or ‘in-between’ (Goodman et al.,  2006 , p. 50) phase begins. 
Students begin the process of adjustment, balancing and managing their day-to-day 
life that includes work and studying, family, university life and so on (i.e. it spans 
the four systems of an agile PBL ecology for learning). The moving through can be 
described as a ‘hang-in-there’ phase (Schlossberg,  1997 , p. 96). This is a phase 
where students face many tasks, issues and challenges, such as the ones posited by 
Chickering and Reisser ( 1993 ). Therefore, students in this phase require continuing 
support to sustain their commitment, goals, confi dence, motivation and persistence 
in learning and staying on in the institution. 

 The last phase, moving out, is a process associated with passing or exiting the 
familiar university or higher education environment (graduation) and beginning a 
move into some new setting such as starting postgraduate studies or work. According 
to Schlossberg (Goodman et al.,  2006 ), students at the moving-out phase experience 
feelings of grief, and they might be fearful of the unknowns because they are leav-
ing behind familiar surroundings, people and structures that they have grown accus-
tomed to. However, this only applies if these two phases are conceptualised as 
separated by rigid boundaries. Within an agile PBL ecology for learning, the ‘exit-
ing’ phase is imagined to be much more drawn out as the world outside the univer-
sity (macro-system) is a seamless part of the ecology. Thus, the boundaries between 
the micro- and meso-systems on the one hand and the macro-system on the other are 
signifi cantly blurred, thereby reducing the feeling of grief, traditionally associated 
with this phase.   

    Student Engagement: Connecting Students to ‘Becoming’ 

 The two student development concepts show that students’ learning journeys when 
they enter university to gain their degrees are not a simple matter of just acquiring 
academic or subject matter knowledge or just doing a degree to get a ‘job’, even if 
this is often an important reason for obtaining a degree. However, in an agile PBL 
ecology for learning, these students learn the skills, competencies, attributes and 
values, in tandem with declarative professional and/or disciplinary knowledge, so 
that they learn a ‘way-of-being’ and become an individual of ‘potential’ – their per-
sonal and professional/disciplinary identities – as they interact and navigate the 
social settings in the university and beyond, progressing through their university 
studies as contributing members of society (Hinchliffe & Jolly,  2011 ; Holmes, 
 2013 ; Lairio, Puukari, & Kouva,  2013 ). 

 Much like the ‘liminal space’ in Meyer and Land’s ( 2005 , p. 375) threshold con-
cept, it refers to a transitional space students encounter when they move in and out 
of learning. It is a metaphor to describe ‘the conceptual transformations students 
undergo, or fi nd diffi culty and anxiety in undergoing, particularly in relation to 
notions of being ‘stuck” (Meyer & Land,  2005 , p. 377). Students go through a pro-
cess of epistemological transformation, which ultimately leads to a state of 
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 ‘“becoming”: becoming disciplinary experts, and perhaps, most importantly becom-
ing more fully themselves’ (Timmermans,  2010 , p. 16). The interconnected and 
multiple layers and contexts where students are situated in the agile PBL ecology 
for learning mean that there are many liminal spaces that students encounter and 
support needs to be provided to them. This does not just relate to curricular or sub-
ject matter support – as in the curricular – teaching, learning and assessing. As 
Chickering and Reisser ( 1993 ) noted, the learning and developing trajectories of 
university students can be nebulous and learning can be ubiquitous, and they bleed 
into contexts outside the formal curricular spaces. In a student’s learning journey, 
these liminal spaces are therefore naturally found in the transitional stages in their 
university progression, starting when they fi rst move into the university through to 
when they move out beyond their university life upon graduation, again keeping in 
mind that the boundaries between these stages are porous. 

 The liquidising element between the curricular and non-curricular boundaries is 
what the students ‘do’ or ‘engage’ with, in relation to other people, tools and sys-
tems in the university environment (micro- and exo-systems) and outside of the 
university (macro-system), and what matters most. A term commonly used to refer 
to what students do is student engagement, which is commonly used to describe the 
effort and time that students invest in meaningful educational experiences (Kuh, 
 2003 ,  2004 ,  2009 ) and is measured in the National Survey of Student Engagement 
(NSSE) in the United States. Similar versions of NSSE are known as the Australasia 
Survey of Student Engagement (AUSSE) in Australia and New Zealand and, in 
China, the National Survey of Student Engagement – China (NSSE-C). At the same 
time and more so in recent years, British and European versions of student engage-
ment have also emerged. They focus more on the qualitative essence of learning 
from students’ perspectives, for example, in the form of interests and emotions, 
while the American version focused on the quantitative behavioural and cognitive 
aspects of learning, in the form of time and effort (Zepke,  2013 ). 

 Within an agile PBL ecology for learning, teaching and assessing, a way-of- 
being and becoming is not just a matter of students being engaged with the explic-
itly stated skills, competencies and knowledge, but they are in ‘a transitional process 
of boundary crossing’ (Hager & Hodkinson,  2009 , p. 635). Students encounter lim-
inal spaces and engage with troublesome knowledge or threshold concepts (Meyer 
& Land,  2005 ) throughout their learning journeys as they transit to a way-of-being. 
Students are also engaged in forming their personal and professional or disciplinary 
identities during undergraduate studies, which again will change when they move 
beyond university. In many workplaces beyond the university, employers highly 
value students who (1) have values referring to personal ethics, awareness of social 
and cultural diversity and ability to recognise and act on opportunities; (2) have a 
creative intellect and the ability to adapt and broaden thinking and refl ect on learn-
ing and development; (3) perform in a way that displays the ability to self-check and 
revise their work; and (4) engage in a way that is ‘outward looking’ (Hinchliffe & 
Jolly,  2011 , pp. 575–581). However, they tend to rely on universities to ‘deliver’ 
graduates with those attributes and qualities. Within an agile PBL context, we argue 
instead that employers should be part of the learning process and thus take a certain 
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level of responsibility to develop those qualities in learners, thereby blurring the 
rigid boundaries between ‘the university’ and ‘the real world’. Moreover, engaging 
students in agile PBL is not just about performance-based economic outcomes, 
where skills and functional performance are the primary focus. Student engagement 
encompasses engaging students in their sense of being and becoming, not only 
engaging them cognitively and behaviourally but also emotionally and affectively 
(Solomonides,  2012 ; Trowler & Trowler,  2010 ; Wimpenny & Savin-Baden,  2013 ). 
It is not a matter of either-or; it is both. 

 To us, student engagement is what students do – cognitively, behaviourally and 
emotionally – which matters in their learning and developing towards a way-of- 
being or becoming, both for their current educational purposes and for their future 
learning. Our educational goal and purpose is to support them through our teaching, 
learning, assessing and the business of running a university. Student engagement 
from our perspective must be conducted and embedded in the different contexts of 
the university and beyond. In other words, it must be cognisant of the different sys-
tems in the agile PBL ecology for learning and the relationships between them. 
Thus, this does not just apply in the curricular spaces where agile PBL learning, 
teaching and assessment occur but also in non-curricular spaces, because learning, 
developing and knowing are liquid and cross boundaries within the university con-
texts and beyond (Hager & Hodkinson,  2009 ; Savin-Baden,  2014 ). 

 Student engagement must be present in all the phases of the transition process, 
crossing boundaries between curricular/academic and non-curricular/professional, 
to enable and empower students in their journeys of learning and developing. A 
‘mattering institution’ attuned to student engagement – cognitively, behaviourally, 
emotionally – will enable students to traverse smoothly and signal to them that they 
‘matter’ (Schlossberg,  1989 ). Students would then experience a great sense of 
belonging and not feel alienation and disjunction as they move through the transi-
tions. The sense of feeling that they matter (Barron & Corbin,  2011 ; Hager & 
Hodkinson,  2009 ; Holmes,  2013 ; Trowler & Trowler,  2010 ; Wimpenny & Savin- 
Baden,  2013 ) can only fuel students to be more engaged in their learning and devel-
oping, resulting in a high sense of loyalty and in return in high retention and 
progression outcomes desired by institutions (Chickering,  2006 ; Chickering & Kuh, 
 2005 ; Coates & Ransom,  2011 ; Kuh et al.,  2005 ; Pascarella et al.,  2010 ; Pascarella 
& Terenzini,  2005 ; Schlossberg et al.,  1989 ).  

    Strategies and Practices for Student Engagement 

 This section deals with the strategies and practices for a more holistic, whole-of- 
university approach to student engagement. 

Strategies and Practices for Student Engagement
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    Moving-In Practices 

 Agile PBL practitioners need to recognise that students moving in have just moved 
out of a learning experience or environment that may have been rather traditional 
and totally different. Many of the frustrations experienced by students in the move-
 in phase are about adapting to and coping with PBL, especially when they have 
moved from a very different educational environment. Therefore, we need to 
respond by guiding students to be ready to invest the time, energy and emotions 
required for a successful transition. Students in the move-in phase need to be famil-
iar with the rules, regulations, norms and expectations of the new, PBL environ-
ment. Orientation is the most common practice in higher education to ease 
commencing students into the university environment. However, it is regarded to be 
especially crucial to prepare students for a PBL (and an agile PBL) environment, 
whether it is a program or a single course/unit (Brouwer & Kruithof,  2010 ; Hung, 
Harpole Bailey, & Jonassen,  2003 ; Moust, Van Berkel, & Schmidt,  2005 ; Uden & 
Beaumont,  2006 ). This preparation or orientation is so important at this move-in 
stage that the longevity and sustainability of an agile PBL learning and teaching 
program can be at risk if you fail to do it effectively (Moust et al.,  2005 ). A critical 
component of the orientation program must be about clarifying the reasons and 
benefi ts for an agile PBL approach to future learning. This is because students need 
to understand why a PBL educational approach is taken in terms of the theoretical 
ideas, underlying principles and philosophy behind agile PBL (Brouwer & Kruithof, 
 2010 ; Moust et al.,  2005 ). Involving students’ support systems such as parents, 
guardians, spouses, life partners, children from the meso-system and employers and 
alumni graduates from the macro-system in some engagement activities at this stage 
can help to create a ‘bridge’ for students between the curriculum and the future by 
stressing the benefi ts of agile PBL as a way-of-being and becoming. Research has 
shown that persons in the meso-system still have prevailing infl uence on students 
even when they invest time, effort and emotions in the immediate micro-system of 
a PBL university (Kek & Huijser,  2011 ; Kek, Darmawan, & Chen,  2007 ).  

    Moving-Through Practices 

 In this phase, students are in what is described as ‘hang-in-there’ mode. An agile 
PBL university needs to recognise that this is a phase where students face many 
tasks, issues and challenges and that they need continuing support post-orientation. 
The purpose of responses in this phase is so that these students can sustain their 
commitment, confi dence, motivation and persistence. Bearing in mind social forms 
of support are the most effective mechanisms in this transition stage, it is important 
to purposively consider engaging students as partners in the development of non- 
curricular as is for curricular activities (Healey, Flint, & Harrington,  2014 ). 
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 Some form of student-peer or students-supporting-students communities can be 
established such as a buddy system (Brouwer & Kruithof,  2010 ). Another powerful 
student learning community that can be developed is some form of peer-assisted 
learning (PAL), also known as supplemental instruction, which was fi rst conceptu-
alised in the University of Minnesota in the United States. According to Kimmins 
( 2014 , p. 109), student-peer learning communities do not function like they do with 
academic tutors or mentors. Rather, the PAL student leaders support students, usu-
ally low-achieving or at-risk students, by engaging them in disciplinary learning 
through group participation with their peers and improving learning skills such as 
thinking and reasoning, independence and refl ection. 

 However, we argue that these student learning communities should also be wid-
ened and extended beyond ‘moving-in’ students where learning communities are 
commonly found to ‘moving-through’ students where such student learning com-
munities are few in existence. We propose that these student-peer learning commu-
nities serve as an inclusive student engagement response that can lead every student 
in the university to sustain their confi dence, commitment and persistence. For 
example, the Meet-Up Student Community (MUSC), a variant of PAL, a non- 
disciplinary- specifi c student-peer learning community that focuses on generic 
learning skills to support students regardless of their disciplines and stages of their 
learning journey, is being trialled at the University of Southern Queensland (USQ), 
a regional, online university in Australia. MUSC is one of the responses embedded 
in the Student Personalised Academic Road to Success (SPARS) program at USQ, 
described as a case study in this chapter. 

 We realise that the student-peer learning communities can be established at every 
transition phase, but we consider that such a response makes more impact for stu-
dents due to the psychosocial demands that they experience at this ‘hang-in-there’ 
stage. Another reason is that in most universities, a large amount of attention and 
resources are already being placed in orientation programs for commencing stu-
dents and using student-peer-assisted learning during the fi rst year experience. But 
not many universities would consider responses for moving-through students. 
Again, it is best if such student-peer learning communities are integrated into the 
non-curricular activities and also at the curricular program level. Such student-peer 
support will only further facilitate the micro-environments where the student devel-
opment and engagement are already churning. Of course in an agile PBL ecology 
for learning, peer learning is integrated in forms of authentic faculty-student and 
student-student interactions through authentic problems and assessments, collabor-
ative and group-based learning, integrative iterative teaching and learning processes, 
which include peer feedback and refl ections on learning and development.  

    Moving-Out Practices 

 Moving out is a process associated with the passing or exiting from a familiar uni-
versity or higher education environment (towards graduation) and beginning a move 
into some new settings postgraduation such as starting postgraduate studies or a 
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new job. An agile PBL university must recognise and respect that students during 
this phase might still experience feelings of grief and might be fearful of the 
unknowns because they are leaving behind familiar surroundings, people and struc-
tures that they have grown accustomed to, even if this transition is signifi cantly 
reduced in an agile PBL context, as the transition process is continuously being 
managed and is embedded in the curriculum – teaching, learning and assessment. 
Again, in an agile PBL ecology for learning, the boundaries between transitions and 
systems are signifi cantly blurred, thereby reducing the potentially negative impacts 
of the transitions. 

 Nevertheless, the responses during the moving-out phase are more about recog-
nition and celebration to ease students moving out into the future as seamlessly as 
possible. Ideally, this occurs in such a way that students themselves do not even 
know and feel that they are transiting into unfamiliar territories because they have 
been prepared from the outset. They are (or should be) change ready! The key here 
is to help these students frame their completing year or semesters in the context of 
easing them into unfamiliar but exciting future possibilities and environments that 
are in the macro-system. Of course, these should already be integrated in the cur-
ricular environments, as discussed in earlier chapters, through practices such as 
interconnecting employers in the authentic curriculum design, authentic problems 
or cases, assessments for learning and/or one of the information sources or experts 
that students can turn to for information. Where possible and relevant, it is impor-
tant to interconnect and integrate future employers with students in authentic work 
experience such as service learning, work-integrated learning and internships, just 
to name a few. An agile PBL curriculum and pedagogy from the outset  is  the support 
for this transition phase, enabling and empowering students to move into the world 
beyond university, while all the while drawing from the world beyond university.  

    Strategic Institutional Conditions for Student Success 

 Kuh et al. ( 2005 ) shared six mattering institutional conditions that foster student 
engagement and persistence. These six conditions are drawn from a study of 20 
diverse 4-year colleges and universities in the United States that have higher than 
predicted student success (graduation rates) and through the National Survey of 
Student Engagement (NSSE) have demonstrated to be using effective practices for 
fostering student success among students from diverse backgrounds, abilities and 
aspirations (Pascarella et al.,  2010 ).

•    A ‘living’ mission and ‘lived’ educational philosophy 
 This is about having clearly articulated educational purposes and aspirations 

and having a coherent and well-understood philosophy that guides ‘how we do 
things here’ (Kuh et al.,  2005 , p. 25). The institution’s focus on student success 
is consistent with institutional values, traditions and educational purposes and 
goes to great lengths in making its mission, values and aspirations transparent 
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and understandable to all stakeholders and has a steadfast focus on students and 
their success.  

•   An unshakeable focus on student learning 
 Effective institutions’ learning environments are characterised by four com-

mon themes: valuing student learning, experimenting with engaging pedagogies, 
demonstrating a cool passion for talent development and making time for stu-
dents (Kuh et al.,  2005 , p. 65). Student learning and personal development are a 
priority; faculty and professional staff who are committed to student learning are 
recruited and retained; faculty and professional staff make time for students; 
active and collaborative learning approaches are employed; students are chal-
lenged to raise their aspirations; timely and apt feedback are provided; and they 
work with the students they have, ignoring the adage to recruit the best and 
brightest. The important message with this condition is that powerful learning 
environments and signifi cant outcomes can be achieved no matter what the insti-
tution’s resources or students’ preparation. That is, both institution and students 
can succeed despite the odds.  

•   Environments adapted for educational enrichment 
 Effective institutions are those that have created a ‘sense of place’ (Kuh et al., 

 2005 , p. 93) for students. This condition demands that resources and people are 
linked to address issues that affect the quality of life on and off the campus and 
to alter and shape the environment to create spaces and settings where teaching 
and learning can fl ourish. This is similar to our interconnection principle. 
Effective institutions connect to the surrounding communities situated outside 
the institutions’ environment and adapt the physical structures to a ‘human scale’ 
sending messages to students’ feelings of well-being, belonging and identity. 
This is a crucial characteristic of an agile PBL ecology for learning.  

•   Clear pathways to student success 
 This condition recognises that many students who enter universities often 

come without clear direction; they are unlikely to know what they want, nor do 
they necessarily have the strategies to succeed in universities. This is particularly 
true for students who are fi rst in their families to attend higher education. 
Recognising that students need coherence in learning towards student success, 
effective educational practices are those that have created pathways clearly 
marked to show them what to expect and what success looks and feels like. That 
is, institutions create structures and practices that help students bring meaning to 
their university experiences. For example, they create guideposts such as fi rst 
year seminars, advising sessions and celebrations such as graduations, while 
institutional publications accurately describe what students say they experience 
and intentionally tell students about the resources and services available to help 
them succeed.  

•   Improvement-oriented ethos 
 Educationally effective institutions are in a ‘perpetual learning mode – moni-

toring where they are, what they are doing, where they want to go, and how to 
maintain momentum toward positive change’ (Kuh et al.,  2005 , p.133). There is 
a ‘can-do’ ethic that permeates these institutions, mirroring the learning organ-
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isations. The issue of sustainability and continuous improvements will be dis-
cussed in Chap.   8    . Educationally effective institutions are confi dent in questioning 
whether their performance matches what they are and their potential, are inclined 
towards innovation and systematically collect information about various aspects 
of student performance and use this to inform policy and decision-making. Most 
importantly, efforts to improve and innovate are geared towards a desire to be 
best at what they do with the students they have.  

•   Shared responsibility for educational quality and student success 
 The message here is that no single unit or offi ce can on its own enhance the 

overall quality of large numbers of students. Everyone is needed to make the 
students feel that they matter. Senior administrators and faculty staff of such 
institutions ‘walk their talk’ by modelling behaviour that speaks of a focus on 
students and illustrates learning-centred priorities.      

    A Case Study of Crossing Boundaries in a University Ecology 
for Learning: Student Personalised Academic Road to Success 
Initiative 

 As part of a larger university-wide project known as the Connected Student Learning 
Project at the University of Southern Queensland, a regional, online university in 
Australia, a mattering integrative student engagement framework known as the 
Student Personalised Academic Road to Success (SPARS) was conceptualised 
(shown in Fig.  6.1 ). Conceptualised in 2012, it integrated the academic learning 
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  Fig. 6.1    Student Personalised Academic Road to Success (SPARS)       
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support, with the psychological, social, administrative and career domains of knowl-
edge. It was an inter-institutional collaborative project involving academic staff, 
academic developers, librarians, student administration staff, psychological coun-
sellors and career development advisors. The framework was conceptualised to sig-
nal to students that they matter because the concept of SPARS and the resultant 
online tool, Academic Success Planner (ASP), were a result of the university listen-
ing to their students’ voices of wanting an integrated, seamless student learning 
experience. Right down to the name of the online tool, ‘Academic Success Planner’ 
was suggested by the students. The over-aching idea was to create a one-stop, online 
space for student learning and development.

   SPARS (Kek,  2012 ) was conceptualised as a response to widening student par-
ticipation in higher education with wide-ranging abilities and aspirations. It was 
underpinned by human development theories and concepts and conceptualised to 
enable the university to shape and create meaningful learning environments to bet-
ter interconnect students to cross between curricular and non-curricular boundaries 
seamlessly and enable them to achieve student success, from when they move in and 
move through to when they move on from the university. In short, the framework 
was designed to fully engage across an agile ecology for learning. 

 The primary objective of SPARS was to create a comprehensive student learning 
support that enable students to be more fully engaged in their learning by fostering 
confi dence, commitment and persistence among students and, secondarily, to 
achieve high institutional student success in the form of high retention rates. 
According to Kek ( 2012 , p. 1), SPARS ‘… facilitates student academic success and 
experiences by  connecting and formalising  essential informal academic learning 
support, non-academic student support, administrative support and strategic quality 
enhancement processes into  a single support point  … to increase student retention/
progression as well as to enhance students’ experiences throughout their journey in 
the university’. 

 Student support programs based on the SPARS framework, when fully opera-
tional, would perform the following key functions:

•    Providing an adaptive online system that triages students to the relevant support 
and resources, based on the students’ self-identifi ed learning needs, where and 
when they need it.  

•   Generating and immediately delivering to students a personalised plan or portfo-
lio, targeting their self-identifi ed needs, for their information or for them to take 
action. The plan or portfolio should comprise a suite of resources and support 
integrating relevant academic and nonacademic student support.  

•   Integrating proactive measures such as an early alert system to feedforward to 
academic/faculty and administrative staff.  

•   Integrating assessment to close the loop on student support.  
•   Integrating multichannel modes of communication to engage with students.  

A Case Study of Crossing Boundaries in a University Ecology for Learning: Student…
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•   Incorporating quality enhancement and improvement processes by leveraging 
data analytics collected from the person-environment interactions, for reporting 
purposes and to inform decision-making.    

 In the case of SPARS, the university entities (support, resources and persons) 
outside the students’ immediate micro-system, supporting students in their respec-
tive siloed spaces, are now  interconnected  and  integrated  into the students’ formal 
and informal micro-systems, in a seamless manner. They are those found in the exo- 
systems of the agile ecology for learning. 

 The persons in the university units (exo-systems) can be considered the legiti-
mate peripheral participants (Lave & Wenger,  1991 ) who support and facilitate stu-
dent learning and development, through the creation and sustainment of their 
confi dence, commitment and persistence, from entry to graduation, and are inter-
connected to the students’ micro-system to create formal and informal learning 
opportunities. They were staff from student services, counselling, career develop-
ment, library and learning and teaching services. SPARS also interconnects these 
persons and university units with the academic staff who teaches into the students’ 
micro-system and their general work environments at the exo-level where they per-
form non-teaching tasks, such as monitoring their students’ overall academic devel-
opment. As such, not only the persons are interconnected, the systems or tools used 
in these contexts are also being integrated – the university’s core customer relation-
ship management system that incorporates assessment and quality improvement 
processes used by teachers and administrative staff and the learning management 
systems used by students and teachers for learning, teaching and assessing. 

 In summary, SPARS is an adaptive, personalised, online academic student sup-
port system that generates personalised academic learning support to every under-
graduate student at all stages of the transition cycle and is adaptive to their learning 
demands, when and where they need it. It is still very much in its infancy, and it is 
too early to say that the initiative has been impactful in promoting student success 
and retention. Only time will tell. However, in a Report of the Review of the 
Demand-Driven Funding System in Australia by Kemp and Norton ( 2014 ), the ini-
tiative is considered to be a promising, innovative response to improve the overall 
quality of the student experience. The report was a review of ‘the extent to which the 
demand driven funding arrangements impacting the higher education sector in 
Australia are increasing participation, supporting students from low socio-economic 
status backgrounds and rural and regional communities and meeting the skills 
needed in the (current) economy’ (Kemp & Norton,  2014 , p. iii). What is important 
is this case study demonstrates how the different layers of an agile PBL ecology for 
learning cross boundaries are connected.  

    Conclusion 

 In an agile PBL ecology, it is not just the micro-environment, in which students 
invest considerable time, effort and emotions as part of their learning and develop-
ment that is important. The macro- and exo-environments situated outside the 
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classrooms are as important as the teaching staff in the courses and programs in 
enabling an agile PBL way-of-being and becoming. This is because these environ-
ments combined to form proximal and distal effects that infl uence students through 
their interactions with others, tools and systems in the different environments as 
they cross boundaries in the university and beyond. Furthermore, we must recognise 
that university students’ learning journeys during their time at university are rather 
messy and include formation of their identities, a sense of being and becoming, 
inside and outside their immediate micro-environment. Therefore, the different 
environments in a university play an important role in students achieving success 
because of the amount of interactions and interchanges that students are engaged in, 
not just with their learning but with identity formation – personal and professional/
academic disciplinary – when they move in, move through and move on from the 
university. This means that universities must be agile too – responsive and open to 
diverse and widening student participation, in shaping and creating mattering envi-
ronments that authentically engage students cognitively, behaviourally and emo-
tionally – and give them a sense that they genuinely matter.     
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    Chapter 7   
 Agile Staff Professional Learning for Learning                     

             Introduction 

 A human resource crucial to the success of an agile PBL curriculum and pedagogy 
is the academic teaching staff who are also known in the PBL literature and fi eld as 
PBL facilitators. Facilitating or teaching students in an agile PBL environment is 
hugely important, yet it is a role that is very challenging for many academic staff 
involved in PBL, regardless of the educational contexts. In this book, we prefer to 
term this important human resource ‘the agile PBL teacher’, as they are a central 
element in an agile PBL ecology for learning. Being a facilitator of learning is of 
utmost importance in any PBL context or curriculum, however, an agile PBL teacher 
also performs a number of other academic tasks that are equally important, in that 
they prepare students and induct them into a particular way-of-being and becoming. 
In this chapter, we explore characteristics deemed important for an agile PBL 
teacher with a focus on activating (facilitating) student learning and developing. We 
also discuss academic or faculty development and issues involved in preparing agile 
PBL teachers. We echo Shulman’s ( 1987 ) concern that with much knowledge avail-
able on effective teaching, the question is ‘how the extensive knowledge of teaching 
can be learned at all during the brief period allocated to teacher preparation?’ (p. 7).  

    An Agile PBL Teacher Is an Activator for Learning 

 The PBL teacher has always been considered a critical and essential element to the 
success of PBL curriculum (all PBL models) and its educational goals (Barrows, 
 2002 ; Savery,  2006 ; Schmidt & Moust,  1995 ). However, teaching might be more 
challenging in an online or technology-enhanced PBL environment (Jonassen, 
 2007 ). The PBL teacher might be a critical element to the success of a PBL curricu-
lum, but their conceptions of what they think their role as a PBL tutor entails or their 
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beliefs (Hendry,  2009 ; Moore & Kain,  2011 ), as well as their teaching behaviours, 
actions or approaches undertaken (or not!) in their individual PBL classrooms, usu-
ally occur behind closed doors (Barrett & Moore,  2011 ; Hendry,  2009 ; Kek & 
Huijser,  2011b ; Martyn, Terwijn, Kek, & Huijser,  2014 ). However, it is what they 
do or do not do that really matters! That is, what they do behind those closed doors 
has a signifi cant impact on whether learning is activated. Have they stimulated stu-
dents in engaging in active collaborative and communicative interactions with one 
another? Have they enabled collaborative knowledge building, not just sharing or 
exchanging information? Have they questioned if students’ self-directed learning 
and overall learning are meaningful? Were they present in the student group learn-
ing process at all? Have they established a positive enabling climate and relation-
ship with the students in the group learning environment? Have they approached the 
learning process by scaffolding and modelling for students, to support them, and 
then fade their control to ease students’ dependence on them? These are good teach-
ing practices, particularly for group learning in any PBL contexts where students 
not only acquire knowledge, skills, competencies and values but also their sense of 
identities and sense of being and becoming. A key additional question in an agile 
PBL ecology for learning is whether they have drawn on the different systems in the 
ecology, thereby drawing on students’ prior knowledge base and situate their learn-
ing in authentic learning environments. 

 But how can we develop or train agile PBL teachers, when more often than not, 
they are placed in the curriculum – to design, to teach and to assess future learning, 
soon after they are selected or recruited? This can be detrimental, particularly in an 
agile PBL curriculum. Agile PBL teachers must themselves understand and engage 
in a PBL way-of-being – cognitive, behavioural and affective – as experienced by 
their students, so they themselves embody the kind of person needed for the position 
of an agile PBL teacher (Dawson, Britnell, & Hitchcock,  2010 ; Shulman,  2005 ). 

 Parallel to the paradigm shift in learning, from a traditional way of learning to 
learning from students’ perspectives, the role of an agile PBL teacher has also 
undergone a paradigm shift. As the creator of his/her teaching environment, the 
agile PBL teacher’s role has signifi cantly shifted from a traditional academic role. 
In terms of supporting student learning in an agile PBL context, the agile PBL 
teacher must activate collaborative knowledge building and productive discourse 
(Hmelo-Silver & Barrows,  2008 ; Scardamalia,  2002 ). This is similar to Barrett and 
Moore’s ( 2011 , p. 115) concept of ‘dialogic knowing …where this kind of knowl-
edge is generated when people create and re-create knowledge together’. Barrett 
and Moore posit that ‘dialogic knowing is what underpins good learning and is at 
the heart of problem-based learning, and should be maximised by both students and 
teachers by talking and listening to each other, by sharing ideas, by confronting 
divergent views, and by approaching problems in interactive, collaborative, com-
municative ways’ (p. 115). The agile PBL teacher guides the students, usually in 
groups, through non-directive ways by questioning students at the metacognitive 
level (Barrows,  2002 ), rather than simply communicating-transmitting-conveying 
knowledge or materials to the students (Jonassen,  2012 ) as in the traditional teach-
ing context. We argue that for students to learn a way-of-being and to become 
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 adaptive experts, agile PBL teachers  must  enable collaborative knowledge building, 
not just sharing of information, through dialogues with students, functioning all the 
time on a metacognitive level and challenging and encouraging self-directed learn-
ing, inquiry, refl ection and critical reasoning, by modelling dialogue, providing 
scaffolds and then fading, and by using silences when appropriate to let students be 
independent from the teachers. Agile PBL teachers must activate these forms of 
learning themselves to consequently infl uence their students. Furthermore, they 
need to be collaborative themselves and reach out beyond the university walls to 
involve others from different systems in the agile PBL ecology for learning, for 
example, employers. 

 We prefer to think of an agile PBL teacher as an activator for student learning 
through the model-scaffold-fade approach more so than a facilitator of learning. We 
concur with Mayo and Donnelly ( 1995 ) that the term, facilitate, does not really 
capture the dynamics of what a PBL teacher really does and must do in the student 
learning process. An agile PBL teacher must be actively involved and seen by stu-
dents to be engaged in the group’s learning process by activating discussions and 
stimulating elaboration, refi nement and transformation of knowledge. The agile 
PBL teacher also must know when to pull back, keep silent and fade in the process. 
In short, it is about striking the right balance between challenging students and leav-
ing them be, at different points in the learning process. There are no hard and fast 
rules around this, and it depends to an important extent on exercising professional 
judgement. 

 Silen ( 2006 ) terms a PBL teacher as someone who has a keen sense of being 
attentive and aware to students, the learning process, and to what is occurring in the 
group as a whole, a PBL teacher who is ‘present’ (p. 380) in body and mind. In an 
agile PBL curriculum, the agile PBL teacher teaches with the model-scaffold-fade 
approach to generate dialogic knowing, and the teacher must then be  present  (body 
and mind) while engaging with the students. It is important to note that in an agile 
PBL ecology for learning, ‘the teacher’ refers to the teacher role, rather than a spe-
cifi c teacher, as the teacher role can be occupied by the actual teacher as well as by 
various employers at different stages in the learning process. Only by having the 
agile PBL teacher ‘present’, whether in online and face-to-face teaching environ-
ments, by being keenly attuned to the students’ learning process in the group, would 
they recognise the opportunities for dialogue generated and would they be able to 
respond in a timely and appropriate manner to the students’ learning needs, to ensure 
that knowledge building or re/creation occurs productively. The agile PBL teacher’s 
presence can diminish as students become more experienced and confi dent in their 
learning process, and this is in many ways up to the discretion of the teacher, but 
fading should defi nitely be on an uphill trajectory over time. However, this does 
draw attention to the importance of agile PBL teachers recognising the right time to 
‘fade out’, which is something that is counterintuitive for many teachers and jars to 
some extent with their professional identity. 

 In fact,  not  ‘fading out’ is an instinctive part of many teachers’ (PBL and not 
PBL) sense of teacher identity and therefore not an easy ‘habit’ to break. Fading out 
does further support Barrow’s original modelling, ‘scaffolding with fading’-based 
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facilitation or teaching strategy, where an agile PBL teacher’s interventions dimin-
ish as students progressively take on more responsibility for their own learning. This 
approach to teaching is important to note for it is easy to mistake agile PBL as 
another form of inquiry or discovery learning without, or at least with minimal, 
teacher intervention or guidance (Kischner, Sweller, & Clark,  2006 ). It is because of 
this misconception that some PBL teachers think it is a waste of their time to be in 
PBL learning spaces – virtual and face to face – when in their mind being a PBL 
teacher means not providing students with answers or not giving lectures or even 
information. Some PBL teachers believe they should not be there (some would 
attend the initial stage, i.e. the problem analysis stage, but would keep silent 
throughout the PBL session and be largely absent for the synthesis stage). In fair-
ness, this is probably a minority, but it is based on a common misconception that 
should be carefully managed. 

 The role of an agile PBL activator for learning, that is, to activate the student 
learning process in a group setting, might appear to be simple enough, but the tasks 
required are really very different from those of a communicator or transmitter, even 
if it does require good communication. The change in the role is different to such an 
extent that Savin-Baden ( 2003 , p. 27) describes the role of PBL tutors as follows: 
‘… facilitation is not about procedures or rules, but about creating different possi-
bilities for learning’. The fact remains that teachers fi nd it challenging to teach in a 
PBL environment or program. They would fi nd it even more challenging to teach in 
an agile PBL ecology for learning, particularly those new to PBL, and many would 
not necessarily know what creating different possibilities for learning might mean 
in practice in such an environment. The agility required would be quite a departure 
from the tightly controlled (and controllable) spaces of a more traditional, bounded, 
territorial, university environment, and we imagine that an agile PBL teacher would 
negotiate multiple boundaries inside and outside the university on a continuous 
basis. And this does not just involve the physical but crosses into others’ territories 
in the domains of knowledges, skills, attitudes and dispositions because agile PBL 
is interdisciplinary. 

 In summary, an agile PBL teacher’s role is indeed different from the traditional 
academic’s role and even from a regular PBL teacher’s role. For an agile PBL 
teacher to be creating different possibilities for learning, he/she must unlearn old 
ways of teaching to be able to do the following:

•    Position students in the centre of the curriculum to develop a way-of-being and 
becoming by designing a curriculum in which one’s discipline or professional 
declarative knowledge is interconnected with others’ knowledges, skills, compe-
tencies and values for future learning.  

•   Reorientate their roles from a teacher who communicates or transmits discipline- 
based content to a PBL activator for learning, who is present in group-based 
learning and functioning at a metacognitive level, so as to generate dialogic 
knowledge, enabling collaborative knowledge building and re-/creation of 
knowledge, through a modelling-scaffolding-fading approach to teaching.  

•   Support self-directed learning as opposed to encouraging teacher dependency.  
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•   Make curricular and pedagogical connections with other contexts and systems 
inside and outside the university as opposed to just connecting within disciplin-
ary and academic contexts in the micro-system.  

•   Activate deep learning as opposed to surface learning.  
•   Embrace ubiquitous technologies, resources, information and learning as 

opposed to resisting them.  
•   Design and use assessments for learning and partnering with persons in the four 

systems as opposed to maintaining assessment of learning.  
•   Share control with students and partners outside the macro-system as opposed to 

students and external partners as mere receivers of university education.  
•   Cross boundaries to interconnect and integrate student development and engage-

ment with relevant parts inside and outside the university ecology, as opposed to 
fragmented and disconnected student development and engagement within cur-
ricular boundaries.     

    Qualities of an Agile PBL Teacher 

    Content Expertise or Non-content Expertise 

 Within the PBL research on tutors or tutoring in general, many quantitative studies 
in the early years focused on the qualities or characteristics of an effective or ideal 
tutor, and the debate was around whether the PBL tutor needs to be a content or 
subject matter expert or not. Mayo and Donnelly ( 1995 ) stated that an ideal tutor is 
one who knows the PBL learning process within a small group setting very well and 
who is able to foster the metacognitive and reasoning process in students. However, 
there was often no mention of content expertise. Schmidt and Moust’s study ( 1995 ) 
on the other hand, using structural equation modelling, showed that an effective 
tutor is one who is an expert in the domain subject matter and is armed with high 
social congruence, that is, a commitment to students’ learning. This would enable 
the tutor to perform well in terms of cognitive congruence, that is, the ability to 
express oneself in a language understood by students. Yet, a 2011 study by Chng, 
Yew and Schmidt ( 2011 ) showed that the tutor’s ability to communicate with the 
students, or social congruence, is more important than subject matter expertise. 
Moreover, Groves, Rego and O’Rourke ( 2005 ) reported that both subject matter 
knowledge and facilitation skills are equally important characteristics of effective 
tutors. 

 A comprehensive meta-analysis of 94 quantitative studies, for 223 outcomes, 
covering studies from 1976 to 2007, conducted by Leary, Walker, Shelton and Fitt 
( 2013 ), reported that there is no relationship between tutor content expertise and the 
student learning process, implying that student or peer tutors perform as well as 
staff tutors in PBL curricula. Interestingly, they also noted that student learning 
decreases as tutor experience increases. Though the evidence was inconclusive, they 
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did note that a drawback of meta-analyses was that the review excluded qualitative 
studies that could have provided a richer insight into the qualities of an effective 
tutor on student learning. 

 In short, what these studies imply is that the ability to facilitate well, and in our 
case to activate learning in an agile PBL environment, is more important than hav-
ing subject matter expertise alone.  

    Skilled Facilitation and Group Functioning Skills 

 So what can be gleaned from qualitative studies in PBL research? Many of the 
qualitative studies focus on facilitation strategies or actions of experienced or expert 
PBL tutors or what good facilitation must achieve in group learning. For example, 
they engage with the notion that tutors must be ‘present’ – body and mind – in the 
learning process so that they know what the students are learning (Connolly & 
Silen,  2011 ; Silen,  2006 ); they learn the importance of refl ective practice and of 
promoting self-directed learning in PBL tutorials (Silen & Uhlin,  2008 ), generating 
dialogic knowledge in a PBL group by ensuring all students participate in construct-
ing and elaborating knowledge and adopting shared control principles (Barrett & 
Moore,  2011 ), while also learning what the productive and disruptive facilitation 
strategies are to generate productive discourse (Hmelo-Silver & Barrows,  2006 , 
 2008 ; Zhang, Lundeberg, & Eberhardt,  2011 ); and fi nally the importance of active 
listening, using silences (Barrett & Moore,  2011 ; Zhang et al.,  2011 ) and having a 
positive relationship with, and providing timely responses to, students (Goh,  2013 ). 

 A case study of two secondary school teachers by Pecore and Bohan ( 2011 ) 
confi rmed Hmelo-Silver’s ( 2004 ) proposition that PBL facilitation comprises four 
components – motivation, facilitation, collaboration and refl ection. They reported 
that for teachers to be successful in facilitation, they must:

•    Motivate students by selecting problems that engender student ownership.  
•   Foster a positive student-teacher relationship.  
•   Facilitate to ensure student activities are structured and carefully monitored 

through PBL stages.  
•   Create a collaborative culture where students are provided with the opportunities 

to develop and practise collaboration skills, and productive collaboration among 
students requires the support of the teachers.  

•   Provide opportunities for students to refl ect on both content and process.     
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    Conceptions of PBL and Teaching 

 Hendry’s ( 2009 ) study used a phenomenographic methodology to study PBL tutors’ 
conceptions of their role and how they develop as tutors in a hybrid PBL medical 
program. Four qualitatively different conceptions of PBL of increasing complexity 
were reported. Interestingly, when these different conceptions of PBL were consid-
ered in total, they corresponded more to the directive view, where a PBL tutor is 
viewed as a resource, instead of the supportive view, where a PBL tutor focuses on 
group process and functioning. In terms of how they developed as PBL tutors, all 
emphasised the element of improving their performance as tutors. The most sophis-
ticated conception of developing as a tutor included using student feedback, particu-
larly face-to-face feedback, and engaging in discussions with colleagues as ways to 
help improve tutor performance. The least sophisticated conception emphasised 
building content knowledge of students and made no mention of using student feed-
back to improve tutor performance. 

 Another qualitative study by Moore and Kain ( 2011 ) also showed that beginning 
tutors’ (or ‘student tutors’ in their words) understanding and beliefs about the pur-
pose and values of PBL infl uence how they manage their roles or behave in their 
PBL tutorial sessions. Beginning tutors with conceptions of PBL as being about 
learning content primarily, and who view the tutor’s role as one that focuses on 
appropriate content, had a directive, content-focused and lenient style. That is, they 
were least persistent about students learning the problem-solving process, using 
scaffolding tools and roles and giving constructive feedback. This simple concep-
tion of PBL relates to tutor behaviours that tend to support dependence of their 
students on the tutor and maintenance of the status quo. On the other hand, begin-
ning tutors with conceptions of PBL as being about individual growth and develop-
ment of skills needed for the future viewed their tutor roles as helping students learn 
the process and guiding students initially by asking probing questions to provoke 
deeper thoughts and then fading away. Thus, they had more empowering, process- 
focused and persistent styles. That is, these tutors were fi rmer and more persistent 
about using problem-solving processes, scaffolding tools and giving constructive 
feedback to students. 

 These fi ndings are congruent with studies and fi ndings from the student 
approaches to learning (SAL) and approaches to teaching fi elds. Entwistle, Mccune 
and Walker ( 2001 ) stated, for example, that regardless of the number of categories 
of conceptions of teaching, these approaches can be described as consisting of one 
category that is teacher focused and content oriented, with an emphasis on the 
reproduction of correct information, and another category that is student focused 
and learning oriented, with an emphasis on conceptual change and development of 
students. 

 What these qualitative studies on conceptions of PBL imply is that PBL teachers’ 
actions or behaviours are infl uenced by their conceptions of PBL or their approaches 
to teaching.  
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    Approaches to Teaching in PBL Curricula 

 Conceptions of teaching are related to approaches to teaching (Trigwell & Prosser, 
 1996 ). Broadly, a teacher’s approach to teaching can be described as student focused 
or teacher focused (Prosser & Trigwell,  1999 ). Trigwell, Prosser and Ginns ( 2005 ) 
describe teacher-focused approaches to teaching as being characterised by teachers 
who conceive of learning as information accumulation, and they focus on teacher- 
focused strategies aimed at transmitting information to students well. By contrast, 
student-focused teachers are those who conceive of teaching as helping students to 
develop and change their conceptions, and they employ more sophisticated student- 
focused strategies that focus on conceptual changes in students. 

 Recent quantitative studies from the teaching and learning fi elds carried out in 
PBL environments show that the approach to teaching that a PBL teacher employs 
in their PBL sessions does impact on the quality of student learning (Kek & Huijser, 
 2011a ; Martyn et al.,  2014 ). A quantitative study by Kek and Huijser ( 2011a ), 
guided by a two-level integrated ecological framework, was designed to examine 
the student and teacher factors and their infl uences on student learning and out-
comes, of a PBL medical curriculum. Data was drawn from 392 students and 32 
teachers situated in 44 PBL classrooms. Using hierarchical linear modelling (HLM), 
the analyses revealed that at the teacher ecological level (which corresponds to a 
combination of the micro- and exo-systems in an agile PBL ecology for learning), 
PBL teachers who employed a student-focused teaching approach infl uenced stu-
dents to adopt deep approaches to learning, and those PBL teachers who employed 
student-focused approaches to teaching and shared control in the classroom with the 
students helped students to be more self-directed in their learning. Another quantita-
tive study by Martyn et al. ( 2014 ) using hierarchical multiple regression analysis on 
a single fi rst year PBL nursing foundation course revealed that a PBL approach to 
teaching, characterised by facilitation skills that guided students to inquire freely by 
generating, evaluating and synthesising ideas and that used real-world problems, 
was a statistically signifi cant factor in positively predicting the development of stu-
dents’ critical thinking skills.   

    Importance of Professional Learning 

 When all the above studies and fi ndings from multiple perspectives are put together, 
teaching in any PBL-based environment is challenging and multifaceted. One mes-
sage is clear though, which is that staff training or professional learning is critical in 
preparing teachers to teach in a PBL environment, particularly in an agile PBL ecol-
ogy for learning where agile PBL teachers need to model an agile PBL way-of- 
being themselves. They must function at the metacognitive level, challenging and 
encouraging self-directed learning, inquiry, refl ection and critical reasoning. 
Similarly, they must be able to function in teams themselves, collaborating with 
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different stakeholders and actors across different systems of the agile PBL ecology 
for learning, as and when appropriate. Moust ( 2010 ) reminds us that the tasks of a 
PBL teacher are not simple and rather demanding, but because many PBL teachers, 
including agile PBL teachers, have diffi culty attending to all the roles simultane-
ously, professional or faculty development is important to help academic staff opti-
mise their PBL teacher roles. This echoes Barrows’ ( 2002 ) passionate reminder to 
us as to why he considered training and continuous professional learning of a PBL 
teacher to be vital. In his view, the success or failure of a PBL initiative and its 
goals, including agile PBL, is instrumentally dependent on having skilled PBL 
teachers activating student learning and development. Crossing boundaries and 
linking the four different systems in an agile PBL ecology for learning only add 
more complexity to this equation. However, we reiterate Barnett’s passionate plea 
to imagine ‘feasible utopias’ ( 2013 ) here, which is precisely what we are giving 
voice to here. 

    Professional Learning in PBL 

 Professional learning for a PBL program usually consists of planned activities to 
increase the professional competence of the PBL teachers and staff involved in the 
planning, designing, teaching and assessing PBL. The professional learning ranges 
from a focus on individual teachers to groups of teachers, with more and more pro-
fessional learning programs integrating professional learning activities into their 
workplace and throughout their staff’s teaching careers, instead of planning for iso-
lated or separate activities at specifi c times in the calendar that are usually only 
attended by those teachers who are already committed anyway. This is because 
professional learning can be rather divorced and separated from the realities of the 
roles and journeys of PBL teachers, and this is even more pronounced in an agile 
PBL ecology for learning where the interconnections between educating and beyond 
should be much clearer and the boundaries much more blurred. 

 We argue that professional learning for agile PBL curricula should be designed 
with the agile PBL philosophy and principles in mind, and it should be delivered 
with the same learning process that students go through, especially in terms of how 
to teach PBL sessions. In other words, it should model the learning and teaching 
practices that are expected in an agile PBL ecology for learning. The typical, iso-
lated, one-off and generic workshops should either go or be limited to the extent to 
which it is a part of the students’ learning experience. 

 We strongly argue that to prepare agile PBL teachers to be skilled activators for 
learning, these teachers  must  experience the PBL learning process as  students  them-
selves fi rst, before experiencing it as PBL activators for learning. Through this 
approach, the teachers get to experience what and how their students learn – think, 
feel and do. If this makes them uncomfortable, because it takes them out of their 
comfort zone, then that is exactly the point. It should mirror the PBL cycle and 
should be conducted on a regular basis. Time for refl ection and discussion must be 

Importance of Professional Learning



136

offered to these PBL teachers before they get to experience facilitation. Similarly, 
these sessions should be agile in the sense that they should never follow the exact 
same pattern, as agile PBL teachers, like agile PBL students, should become com-
fortable with discomfort and in particular with the affective effect of such discom-
fort. In this way, agile PBL teachers will be able to understand, both on an affective 
and cognitive level, why the learning process is designed and sequenced the way it 
is and why the approach to teaching follows a model-scaffold-fade pattern, and thus 
they will in general be able to understand the underlying theories and principles of 
agile PBL. Ultimately, they would have undergone a certain kind of formation or 
transformation – philosophically, epistemologically and emotionally – to become 
the kind of agile PBL teachers who activate learning as a way-of-being and becom-
ing in students (Dawson et al.,  2010 ; Shulman,  2005 ). 

 The crux of an agile PBL ecology for learning is preparing student for  future  
learning, where the future is increasingly complex and learning is ubiquitous and 
where the boundaries between education and beyond are increasingly blurred. Agile 
PBL teachers must also have knowledges, skills, competencies, values and attri-
butes that are expected of their students! Therefore, professional learning in an agile 
PBL context must include learning, mentoring, coaching, refl ecting and discussing 
and collaborating with peers, colleagues and partners outside the university. 
Professional learning also includes learning on site, taking time out from teaching, 
to immerse themselves in the industry-based workplaces beyond the university 
walls. Agile PBL teachers would learn how to facilitate authentic PBL projects in 
the workplace and how to negotiate different elements of the curriculum with 
employers and mentors, for example, assessment and working in interdisciplinary 
teams. In this way, agile PBL teachers would be in a better position to enable, 
engage and empower students for future learning. 

 In short, the professional learning program of an agile PBL ecology for learning 
should be modelled on an agile PBL philosophy and its associated values or as the 
adage goes: ‘teach what you preach!’  

    Knowledge Base of an Agile PBL Teacher 

 An agile PBL teacher is still a teacher, whether the learning environment and cur-
riculum is traditional or agile PBL, albeit with the understanding and knowledge of 
the underlying differences in philosophy. Hence, to consider the domains of knowl-
edge that an effective student-focused teacher, which an agile PBL teacher is, must 
attain, we fi rst consider Shulman’s ( 1986 ,  1987 ) seminal worldview about teacher 
education for a new paradigm of education, which focuses on student learning. In 
many teacher education programs, the emphasis has long focused on one or the 
other domain of knowledge, that is, either on knowledge of content or knowledge of 
pedagogy. It was Shulman ( 1986 ) who reconceptualised teacher education by 
advancing another type of domain knowledge known as pedagogical content, which 
is an amalgam of content and pedagogy knowledge. Shulman ( 1986 , p. 8) described 
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it as ‘the blending of content and pedagogy into an understanding of how particular 
topics, problems, or issues are organised, represented, and adapted to the diverse 
interests and abilities of learners, and presented for instruction’. 

 According to Shulman ( 1987 , p. 8), at the minimum, teacher training or prepara-
tion programs would include:

•    Content knowledge – subject matter content per se.  
•   General pedagogical knowledge – broad principles and strategies of classroom 

management and organisation.  
•   Curriculum knowledge – (1) have a good grasp of the curriculum materials of the 

course that he/she is teaching, but also (2) be familiar with the curriculum mate-
rials under study by his/her students in other courses they are studying at the 
same time, referred to as lateral curriculum knowledge, and (3) be familiar with 
the curriculum materials that have been and will be taught in the same subject 
area during the preceding and subsequent years of the program or what Shulman 
calls vertical curriculum knowledge (Shulman,  1986 , p. 10).  

•   Pedagogical content knowledge – this is knowledge that goes beyond subject 
matter knowledge per se. It is the integration of content or subject matter exper-
tise and pedagogy for teaching, providing teachers with the ability to transform 
what they understood or know of the subject matter and elicit understanding 
among students or search for that understanding themselves.  

•   Knowledge of learners and their characteristics.  
•   Knowledge of the educational contexts.  
•   Knowledge of the educational outcomes, purposes, goals and values and their 

philosophical and historical grounds.    

 Similar to Shulman’s ( 1986 ,  1987 ) categories of a knowledge base for general 
teacher training, Moust ( 2010 ) has adapted these categories with two other types of 
knowledge for a PBL-type environment and curriculum. These are the types of 
knowledge that a PBL teacher would need to be able to carry out his/her responsi-
bilities and tasks effectively and effi ciently. 

 Moust’s ( 2010 , p. 47–50) knowledge base for a PBL teacher includes:

•    Content knowledge – subject matter knowledge per se.  
•   General pedagogical knowledge – the purpose of this knowledge is to help PBL 

teachers understand the main teaching and learning processes promoted in a PBL 
environment. The general pedagogical knowledge includes knowledge about 
educational subjects with relevance to higher education, basic knowledge and 
skills with respect to the principles and theories of learning and teaching of 
adults and knowledge about curriculum and problem design, assessment and 
PBL educational concepts such as constructive, contextual, collaborative learn-
ing, the learning process underpinning PBL, questioning and elaboration.  

•   Pedagogical content knowledge – the purpose of this knowledge is that the con-
tent knowledge can be organised and represented in such a manner that students 
can understand. This unique knowledge is developed through repetitive teaching 
experiences and becomes the PBL teachers’ mental and personal toolbox of strat-
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egies and procedures that he/she can use to advance the content and ideas seam-
lessly at various stages of the learning process so as to achieve the PBL goals.  

•   Group dynamics – the purpose of this knowledge is that a collaborative learning 
climate where students can work together in an open, safe and trusting manner 
can be fostered. The knowledge about group dynamics includes knowing how to 
get a group started, how groups develop over time, what groups should do to 
function effectively, how to handle confl icts between group members and how to 
provide constructive feedback on group behaviours.  

•   Process instruction – the purpose of this knowledge is to ensure self-directed 
learning skills are being developed and fostered by PBL teachers. Even though 
process instruction is part of general pedagogical knowledge, it is given attention 
as a separate knowledge base that a PBL teacher must have because self-directed 
learning skills are too important a goal and aspect of PBL to leave to chance or 
incidental teaching. PBL teachers must acquire specifi c skills in this area of ped-
agogical knowledge.    

 In addition to Moust’s ( 2010 ) fi ve knowledge bases for a professional learning 
program, we suggest extending an element of what we know about conceptions of 
teaching into the pedagogical content. PBL, as well as agile PBL, as we already 
know is a different philosophy and approach from the more traditional ways of 
thinking about learning and teaching. Therefore, for any change in a teacher’s 
behaviours to occur, i.e. actions in a formal teaching and learning space, agile PBL 
teachers need to explore their own views about the nature of teaching and learning 
and knowledge in general. A teacher’s approach to teaching is infl uenced by the 
holder’s conceptions of what agile PBL is and how one is meant to teach in an agile 
PBL ecology for learning. This is so much so that Trigwell and Prosser (Prosser & 
Trigwell,  1999 ; Trigwell & Prosser,  1996 ) deem a change in teaching conceptions 
to be a  prerequisite  in preparing teachers to teach. Helping teachers to explore their 
conceptions of themselves as agile PBL teachers should therefore be part of prepar-
ing or training teachers in the knowledge, skills and various techniques or strategies 
that are part of an agile PBL ecology for learning, which can then be meaningful 
and productive to students and student learning.  

    Importance of Integrating Technology into the Knowledge Base 

 We propose that in addition to the content and pedagogical knowledge bases 
espoused by Shulman ( 1987 ) and Moust ( 2010 ), who adapted it for PBL, agile PBL 
teachers should also be competent in technology knowledge, as well as adaptive 
users (read: lifelong learners) of technology. With the emergence and rapidly 
increasing use of information and communication technologies in society, it is a 
given that a university, and especially an agile PBL curriculum, must embrace and 
embed rich, interconnected information and communication technologies into agile 
PBL contexts of learning, teaching and assessing. Examples of applications are the 
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use of virtual patients, digital objects, virtual reality and gaming to support learning 
of knowledge and skills; virtual learning environments and the use of web 2.0 tools 
such as web conferences, wikis and podcasts to support communication and col-
laborative group work; and e-portfolios, computerised testing and workplace testing 
to support assessment (Donkers, Verstegen, De Leng, & De Jong,  2010 ). With the 
powers of the web advancing to web 3.0, adaptive and personalised learning is the 
next revolution in education, as well as in the other systems of the agile PBL ecol-
ogy for learning. 

 However, it is a development that raises numerous implementation issues that we 
believe are still being discovered, implemented and adapted. Jonassen ( 2007 ) has 
proposed, as research questions, some of the tricky implementation issues that PBL 
researchers should and are investigating, such as (1) how faithfully can PBL meth-
odologies be applied online, (2) how can groups collaborate effectively to negotiate 
meaning and build knowledge, (3) how can PBL teachers effectively activate and 
guide learning online and (4) how can self-directed learning be supported online. To 
these questions we would like to add: (5) how can self-directed learning be sup-
ported in a web 3.0 context without reverting back to the traditional mode of online 
distance learning, whereby online instructors upload course materials and readings 
online and students do self-study or study these materials independently, and (6) 
what compromises, if any, are required to engage students in an online PBL 
environment? 

 In addition to the implementation issues noted by Jonassen ( 2007 ), we are also 
cognisant that students and teachers alike are not necessarily technologically com-
petent in the learning and teaching context. They might be frequent users of social 
media and technologies in their personal or private lives, but that does not necessar-
ily translate to learning and teaching (Kennedy, Judd, Churchward, Gray, & Krause, 
 2008 ). Both students and teachers need to be trained or prepared in information and 
communication technology knowledge and use to maximise affordance of technol-
ogy use in their learning and teaching environments. However, in an agile PBL 
context, new technologies and the need to adapt them for appropriate use in learn-
ing, teaching and assessing, professional work functions, as well as in the world 
outside the university, are an integral part of the process and should therefore be 
incorporated by osmosis into the design of PBL problems, teaching, assessing and 
general professional work. For agile PBL teachers, as for their students, this may be 
rather daunting because in addition to the content and pedagogy knowledge bases 
they need to arm themselves with, they also need to be technologically competent 
and skilled, which requires continuous upgrading (read: lifelong learning). However, 
this is the reality of life in the twenty-fi rst century and therefore also in an agile PBL 
ecology for learning.  
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    Technological Pedagogical Content Knowledge (TPACK) 
Framework 

 An effective professional learning model for integrating technology in teaching that 
we consider useful and philosophically aligned with agile PBL is the technological 
pedagogical content knowledge or TPACK framework (Mishra & Koehler,  2006 ). 
In addition to content and pedagogical knowledge, TPACK also explicitly considers 
the role that knowledge about, as well as in the use of technology, plays in effective 
teaching. 

 There are three major knowledge components that form the foundation of 
TPACK, resulting in four intersected knowledge relationships (Mishra & Koehler, 
 2006 ). The three major knowledge components are (1) content (C), (2) pedagogy 
(P) and (3) technology (T). The subsequent intersected relationships are (1) peda-
gogical content knowledge (PCK), which is the intersection between C and P; (2) 
technological content knowledge (TCK), which is the intersection between technol-
ogy and content; (3) technological pedagogical content knowledge (TPK), which is 
the intersection between technology and pedagogy; and lastly (4) the overlap of 
these three intersections forming the technological pedagogical content knowledge 
or TPACK in short. 

 It is the introduction of the interconnectedness or the integration of technology 
into content and pedagogy knowledge, forming an emergent knowledge that goes 
beyond just content, pedagogy and technology individually, that is the appealing 
part for faculty development, particularly when it comes to teaching in an integrated 
teaching and learning environment such as an agile PBL ecology for learning. 
TPACK does not exist in a vacuum but rather is grounded and situated in specifi c 
contexts surrounding the content, pedagogy and technology knowledge, and it is the 
dynamic transactional relationship between these three knowledge components that 
distinguishes it from many other similar frameworks developed to understand and 
explain teachers’ use of technology such as ICT-related PCK, knowledge of educa-
tional technology, technological content knowledge, electronic pedagogical content 
knowledge (ePCK) and technological pedagogical content knowledge-web 
(TPCK-W) (Koehler, Mishra, Kristen, Shin, & Graham,  2014 ). 

 The implication of the TPACK model for professional learning program design 
is that agile PBL teachers must engage fully in all three knowledge bases in an inte-
grated manner. This is very similar to an agile PBL approach where knowledge, 
skills, competencies and emotions are tightly interwoven and enmeshed and not 
easily separated. If the professional learning activities only emphasise the develop-
ment of knowledge and skills, pedagogy and technology separately or in isolation 
(such as in a more traditional paradigm of learning and teaching), such teacher 
education and professional development programs are ‘doomed to fail’ (Koehler 
et al.,  2014 , p. 109).   
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    Challenges in Preparing PBL Teachers 

 The tasks of an agile PBL teacher might be daunting to a teacher, novice and expert, 
but the task of preparing teachers in the university, performed by professional or 
academic developers, is even more intimidating and challenging. Even though the 
common threshold concept held by professional or academic developers is about 
facilitating a systemic change process in individuals and in groups (Timmermans, 
 2014 ), it is found that many of them are involved in research and scholarship of 
learning and teaching, as well as facilitate change process (Kek & Hammer,  2015 ). 
On the one hand, they enact their role in a range of different ways while occupying 
a unique organisational position between academic staff and senior administrators 
and managers in higher education (Bovill & Martensson,  2014 ). On the other hand, 
many academic developers work in murky, liminal spaces as unwanted migrants 
from other disciplines than the teachers they work with (Land,  2004 ; Manathunga, 
 2006 ). However, this does of course give them the ideal preparation as ‘natural 
boundary crossers’ in an agile PBL ecology for learning. 

 Another tension is that PBL teachers are commonly recruited for their subject 
matter expertise and research and are already experts in their own disciplines and 
fi elds. Changing what they might have been familiar and comfortable with in terms 
of how they have always taught, and how they have always thought about teaching 
and learning and curriculum design, and convincing them of the need for a trans-
formed role as an agile PBL teacher may be a huge and diffi cult shift for them. 
There are those who will be enthusiastic and keen to try and later persevere and 
sustain the new (agile PBL) practices, and there are also those who will work hard 
in the beginning but towards the end become disillusioned and revert back to their 
former practices. We liken these agile PBL teacher behaviours to Harden’s ( 2007 ) 
PBL teacher behaviour patterns. They include the  ostriches , teachers who think 
agile PBL is a passing fad and there is no benefi t in preparing or training for it; the 
 peacocks , teachers who seem to talk the talk but in reality do not walk the walk 
when they are in their own walled gardens of their own agile PBL classrooms (in 
other words, there is very little agility about it); and the  beavers , teachers who are 
eager to work hard to implement agile PBL, but they can become disillusioned, giv-
ing up ‘the walk’ to become peacocks. 

 In explaining these different behaviours, Savin-Baden and Major ( 2004 ) used 
Moore’s (1999, cited in Savin-Baden & Major,  2004 ) work related to the develop-
ment and implementation of technological innovation in companies. They used this 
to illuminate how different PBL teacher behaviours can be managed when imple-
menting a faculty development program or activities in PBL programs. Moore 
(1999, cited in Savin-Baden & Major,  2004 ) argued that there are chasms between 
two distinct marketplaces. The fi rst chasm is in the early market that tends to be 
dominated by those keen to experiment (early adopters), along with insiders who 
see the benefi ts of the new development. The second chasm refers to people who 
ultimately want the benefi ts of the new innovation but are slower to take up the 
innovation and are cynical about its possibilities (laggards). What Moore argued is 
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that there are gaps or chasms between distinct groups of people in the marketplace – 
innovators, early adopters, early majority, later majority and laggards – following 
Rogers ( 2003 ) adoption and diffusion of innovation model. That is, there is a dis-
joint between innovators and early adopters, a disjoint between early adopters and 
early majority and so on. The chasms have created diffi culty for any group to accept 
the innovation if it is presented to them in the same way as the group preceding it. 
Therefore, Savin-Baden & Major,  2004  argued that to implement an effective fac-
ulty development, these chasms in the adoption and diffusion of innovation must be 
recognised and closed before most PBL teachers can accept and work with PBL. Of 
course in an agile PBL ecology for learning, there is an additional layer of complex-
ity, which relates to the inherent boundary crossing in the ecology. This means that 
the adoption and diffusion do apply not only within an individual university (i.e. 
contained within micro- and meso-systems) but also across different universities 
(incorporating macro-systems). Again, this requires us to imagine ‘feasible utopias’ 
(Barnett,  2013 ).  

    Strategies for Crossing Chasms in Professional Development 

 Savin-Baden and Major ( 2004 , p. 112–113) proposed eight strategies for crossing 
and managing the chasm:

•    Use different types of faculty development approaches for each group.  
•   Demonstrate to early adopters how PBL has worked effectively in other disci-

plines and universities.  
•   Once the early majority have become familiar with PBL, fi nd ways of making it 

easier for the late majority to adopt. For example, provide opportunities for them 
to watch it in action and/or provide a buddy system for new PBL teachers; in an 
agile PBL ecology for learning, this means it becomes crucial to document and 
communicate early success stories from the beginning, so they can serve as 
exemplars of good practice in action.  

•   Accept that the late majority will take time to adjust and that many will need both 
considerable time and research evidence. Give them time to learn and refl ect.  

•   Do not take criticisms personally; see all criticism as part of the process of 
progress.  

•   Do not force the laggards to become involved, but instead negotiate with them as 
to what they are prepared to do without feeling compromised.  

•   Be realistic about what is possible within your department or institution and 
ensure you have allowed enough time for preparation. Many people try to imple-
ment PBL too quickly and so face resistance from the early majority, which is the 
quickest ways to fail at the onset; again, in an agile PBL ecology for learning, 
this includes being very careful in the selection of ‘external’ participants and 
negotiating what is ‘feasible’ or what may be considered to be too ‘utopian’.  
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•   Accept that laggards take time to get involved, but ultimately if they do not do so, 
they pose a threat to the long-term sustainability of the PBL program.     

    Practices in Creating Learning Possibilities 

 We offer here a selection of recent thinking on teaching in PBL-based curricula and 
teaching with technologies, drawn from a variety of literature (Barrett & Moore, 
 2011 ; Chuprina & Zaher,  2011 ; Connolly & Silen,  2011 ; Davis,  2008 ; Goh,  2013 ; 
Hmelo-Silver & Barrows,  2006 ,  2008 ; Juwah et al.,  2004 ; Mishra & Koehler,  2009 ; 
Silen & Uhlin,  2008 ; Zhang et al.,  2011 ) and our own practices:

•    Position students in the centre of an agile PBL curriculum, ensuring every stu-
dent participates and contributes to the construction, elaboration, refi nement and 
transformation of knowledge.  

•   Create a safe and nonthreatening learning environment where there is a sense of 
shared ownership and control in the group.  

•   Be present – body and mind. Monitor group dynamics so as to balance interven-
tions or direction with support or scaffolding for students because when students 
receive too much or no support, it adversely affects learning, which is why 
Barrow’s scaffolding with fade strategy – model-scaffold-fade – is so important. 
An agile PBL teacher’s interventions should diminish as students progressively 
take on responsibility for their learning.  

•   Encourage construction, elaboration, refi nement and transformation of knowl-
edge, rather than just encouraging the sharing of knowledge. Make the knowl-
edge matter, in that it should be applicable in an authentic context, so that the 
stakes are as high as possible, while at the same time appropriately scaffolded. 
Apply a combination of facilitation strategies:

 –    Revoicing – restating what students say by repeating, paraphrasing, clarifying 
or reconceptualising their ideas. This is one of two major facilitation strate-
gies to promote productive collaborative knowledge building, discourse and 
participation. For example, ‘So, are you all saying that xxx is to be consid-
ered?’ ‘What I am hearing this group saying is that …’.  However :

   Revoicing that is too quick, frequent and affi rmative is not productive as it 
tends to cut off discussion, leaving no room for reinterpretation and mean-
ing negotiation and loose opportunities for deep exploration of ideas; only 
when used selectively and in a negotiatory manner are students able to 
reinterpret and elaborate their ideas.     

 –   Questioning – asking questions is the other major facilitation strategy to pro-
mote productive collaborative knowledge building, discourse and participa-
tion,  but :

Practices in Creating Learning Possibilities
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   Ask questions at the metacognitive level rather than providing explanations. 
In other words, agile PBL teachers must be diagnostic in their minds on 
what and why students do and say what they say. Ask students why. For 
example, ‘Why do you think xxx occurs?’  

  Ask questions to stimulate critical appraisal of ideas or hypotheses generated 
by students; don’t just accept them as they are. For example, ‘What is the 
relationship of the idea xxx to the problem?’ ‘What are your thoughts on 
the ideas proposed?’ Of course ‘external’ facilitators and clients play an 
important role in this too, and various levels of negotiation may need to be 
involved in this process.  

  Ask questions to stimulate critical appraisal of the various information 
resources that students are going to use and have used during their self- 
directed learning session, that is, before and after the self-directed learning 
stage. Before the self-directed learning stage, e.g. ‘Why use this informa-
tion resource?’ ‘How will this information help you to manage the prob-
lem?’ After self-directed learning, e.g. ‘What was the publication date of 
that book?’ ‘How do you know that the information is reliable?’ ‘How does 
the information support or not support the ideas?’  

   Asking open - ended questions is not effective  in producing productive dis-
course if they are not built on students’ ideas or when the discussion topics 
are changed frequently. Only when teachers selectively focus on the impor-
tant questions or topics arising from the students’ discussion and persist by 
pushing students for ideas will the discussion be productive.     

 –   Model the kinds of questions that students need to be asking themselves.  
 –   Make student thinking (reasoning, problem-solving) visible to all students; 

for example, use the FILA schema – facts, ideas/hypothesis, learning Issues 
and action – for all students to ‘visualise’ reasoning or thinking or problem- 
solving of the problem.  

 –   Apply active listening or attentive silence so as to be present with the group 
and offer opportunities or room for students to reinterpret, elaborate and make 
meaning or provide information when needed.     

•   Provide feedback and feedforward to students. It is not good enough to say ‘That 
is good’, ‘Well done’ or ‘This is not good enough!’. Again, external partners 
outside the university are also important in this process, as they lend a crucial 
level of authenticity to it.  

•   Provide opportunities for students to refl ect on their acquisition and integration 
of knowledge, group functioning, reasoning and self-directed learning skills, 
through peer assessment and self-assessment.  

•   Conduct refl ections of one’s facilitation skills as an agile PBL teacher, either 
through a self-assessment activity with the students within a PBL group or out-
side the PBL student group process, e.g. through personal professional practitio-
ner refl ections through a personal teaching journal or e-portfolio. Include the 
process of collaborating with multiple stakeholders across institutional boundar-
ies in this activity.  

7 Agile Staff Professional Learning for Learning
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•   Continuing support through engagement with peers. Establish community of 
practice or learning communities and mentor programs where novice and expe-
rienced agile PBL teachers can exchange teaching perspectives and ideas, to 
build their own knowledge base and/or use it to adapt them to their own situa-
tions. However, such peer communities must be guided by skilled facilitators 
(Mcdonald,  2014 ). This principle also echoes the importance of developing 
skilled agile PBL teachers in activating student learning and building knowl-
edge! Only continuing support through peer engagement that is supported by 
skilled facilitators would make such learning communities serve as instrumental 
and generative vehicles to diffuse technologies and pedagogical content knowl-
edge and in the process transform teaching conceptions. In addition, it would 
stimulate conceptual, technological and pedagogical transformation of knowl-
edge and learning (renewal), among and within teachers, courses, programs, 
departments and organisations as a whole, ultimately impacting student learning, 
development and success. The latter would ultimately be witnessed in the form 
of assessment of students engaging with innovative authentic assessments, cre-
ative use of technologies and/or creative adaptations or repurposing of technolo-
gies for teaching and learning, problems and student groups, exchanges with 
industry partners or employers and also sharing of self-directed learning plans 
for professional growth.  

•   Engagement and conversations/dialogues with peers also include students, 
employers and other constituents of the institution and beyond.  

•   Embrace peer teaching review or evaluations of each other, including refl ections 
on conceptions of agile PBL and the teaching and learning process so that agile 
PBL teachers can visualise their professional growth and identity development 
as agile PBL teachers, e.g. through a personal teaching journal or e-portfolio, and 
improve their teaching skills.  

•   Interconnect and collaborate with colleagues from across institutions, e.g. orien-
tation committees, student advising units, learning centres and career develop-
ment, to integrate student development and engagement with students’ academic 
learning environment and to support  every  student transition, from entry to grad-
uation and beyond. In an agile PBL ecology for learning, this means of course 
that the boundaries between such transitions are increasingly blurred and there-
fore ideally much smoother than in a more traditional higher education environ-
ment. For student success is everybody’s business, not just that of the academic 
teachers.     

    Conclusion 

 Teaching is multifaceted and to enable teachers to become better or competent 
teachers is a courageous act. Provision of professional learning towards the devel-
opment of any PBL program, not just agile PBL, is challenging and requires hard 
work but is achievable as student success is everyone’s business. It is not just the 

Conclusion
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teachers themselves who are responsible for educating students, but every constitu-
ent in the institution is equally responsible in creating and sustaining a mattering 
learning environment, leading to student success for student, teachers and adminis-
trators of the institution and ultimately benefi ting the workplace, communities and 
society at large. In an agile PBL ecology for learning, this responsibility crosses 
boundaries within the university and also beyond the university. 

 Teacher development in an agile PBL context is best conducted with a long-term, 
integrated and continuous development and support approach. Single, one-off and 
generic topical workshops are largely ineffective (Hendry,  2009 ; Lyberg-Ahlander, 
Lundskog, & Hansson,  2014 ; Savin-Baden & Major,  2004 ; Zhang et al.,  2011 ). PBL 
teachers require and have commented that continuous (and agile!) support through-
out development time is needed (Lyberg-Ahlander et al.,  2014 ) because they have to 
experience and  be  what agile PBL teachers should be (Dawson et al.,  2010 ; Shulman, 
 2005 ). Having teachers in a professional learning program and having activities 
where social interactions and dialogue with peers and relevant stakeholders such as 
academic developers, employers and students would make agile PBL teachers tra-
verse from being legitimate peripheral participants to becoming fully engaged par-
ticipants (Lave & Wenger,  1991 ) in an agile PBL ecology for learning. This aids to 
generate the conversations and knowledges needed for agile PBL teachers to learn 
teaching practices, which have a long tradition of being conducted behind ‘closed 
doors’ – alone and in silos. Agile PBL teachers would only attend professional 
development activities if they are directly relevant to them and attend to their desire 
for self-improvement and connecting with colleagues and peers (Steinert et al., 
 2010 ). This may relate to narrowly defi ned professional learning as it relates to 
teaching practice, but it may also relate to professional learning as it relates to 
industry currency and upgrades, which in turn benefi ts collaboration beyond the 
university boundaries of the agile PBL ecology for learning. 

 Most of all, we argue that the staff responsible for designing and implementing a 
PBL professional learning program must talk the talk and walk the walk, that is, 
they must teach what they preach! However, this is a challenging proposition 
because many of them are perceived as migrants to agile PBL contexts (Manathunga, 
 2006 ). An integrated approach in the design and implementation of an agile PBL 
professional learning program based on an agile PBL philosophy and principles 
should be used. Bear in mind that in ‘teaching’ agile PBL teachers, covering a num-
ber of knowledge bases in isolation would not work, which is similar to agile PBL 
teaching, learning and assessing – it is simultaneously engaging students in knowl-
edge, skills, values and attributes for future learning. Once again, we imagine a 
‘feasible utopia’ for professional learning, but one that we believe is ultimately 
worth pursuing if we are serious about learning that suits a twenty-fi rst-century 
context.     

7 Agile Staff Professional Learning for Learning
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    Chapter 8   
 Agile Curriculum Sustainability: Continuous 
Improvement                     

             Introduction 

 When it comes to implementing a curriculum that aligns with an agile PBL ecology 
for learning, there are a myriad of elements and factors to consider, and they all 
impact to some extent on the ultimate success: graduates who can demonstrate the 
desired learning outcomes and are empowered with agile twenty-fi rst-century skills 
that allow them to contribute to society with agency. The development, implementa-
tion and teaching of an agile PBL curriculum are ideally at the very least a whole- 
of- institution endeavour, which involves the micro- and exo-systems, but the goal 
from the beginning should always be to consciously involve all systems in the ecol-
ogy. Excluding, for example, the macro-system from curriculum and pedagogy 
exposes the curriculum to the risk of not achieving the desired learning outcomes 
identifi ed and required for a twenty-fi rst-century supercomplex world. However, we 
do realise that a fully functioning curriculum in alignment with an agile PBL ecol-
ogy for learning is an ideal situation, whereby the whole institution is on the same 
page and ‘every duck is lined up’. This whole-institution implementation represents 
one end of a continuum, whereas agile PBL implemented in single courses taught 
by individual enthusiastic lecturers is considered at the other end of the continuum. 
The latter is primarily based within the micro-system, while the former involves 
interplays and interconnections in the entire ecology. The case we outline in this 
chapter leans towards the former, and the idea is that readers treat this as the ideal 
scenario, as something to work towards, but we do recognise that in many universi-
ties, implementing PBL in the way we are imagining here would constitute a radical 
change and would require a radical overhaul in all aspects of the way the institution 
functions. This may not be possible or feasible in many universities, at least not in 
the short term, so the idea is to concentrate on what would be an institutional ‘fea-
sible utopia’ (Barnett,  2013 ). However, it is worth considering Paul’s ( 2010 ) warn-
ing in this respect:
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  One of the biggest mistakes that can be made in the implementation process of a PBL cur-
riculum is to create a mixture of a traditional and a PBL curriculum. Although this may 
seem an attractive compromise after controversial discussions within a faculty, this ‘PBL 
light’ option (integrating components of both PBL and non-PBL-based methods) is more 
expensive, confusing, divisive, and cumbersome to implement than an all-out transition to 
a PBL approach. When in doubt or unable to implement a complete changeover, one would 
be wiser to stick with the conventional curriculum as a whole. (p. 149) 

   There are a number of examples of institutions that have designed their whole 
institution around a PBL curriculum right from the beginning, such as the University 
of Maastricht in the Netherlands and Republic Polytechnic in Singapore. There are 
others that have tried (or are still trying), such as Bahrain Polytechnic in the Arabian 
Gulf, while there are still others that have implemented PBL in isolated pockets in 
specifi c faculties, such as the Faculty of Engineering at the University of Southern 
Queensland in Australia (Brodie & Gibbings,  2007 ) and particularly in medical 
schools, for example, in the University of Limerick in Ireland, the International 
Medical University and the Universiti Malaya in Malaysia. While Paul’s ( 2010 ) 
warning is important to consider, we should also recognise that there is no universal 
agreement on this. Harvard Medical School, for example, has created and imple-
mented a hybrid version of PBL (rather than a complete PBL curriculum). ‘By 
creating a hybrid curriculum that promotes active learning and self-direction in con-
cert with a variety of other teaching modes, we have tapped large numbers of faculty 
as tutors, lecturers, lab leaders and clinical clerkship instructors’ (Armstrong,  2008 , 
pp. 148–149). This points to the importance of achieving staff buy-in and engage-
ment, and in this case, the engagement would arguably not have been achieved if 
there had been a complete and radical overhaul of the curriculum, rather than a 
hybrid version. To reiterate, there is a continuum of PBL implementation, and what 
we are suggesting is an ideal version that sits at the far end of this continuum, which 
can then be used as a potential model to be adapted to suit individual contexts. 

 In addition, it is important to consider the meaning of ‘agile’ in an agile PBL 
ecology for learning. The examples above refer to relatively rigidly defi ned (and 
therefore not particularly agile) versions of PBL, including more traditional ver-
sions. While the fundamental principles of PBL may still be very much part of such 
approaches to implementing PBL (Barrows,  1998 ), it is the agility that is potentially 
missing. This is what Savin-Baden ( 2014 ) has recognised with her new constella-
tions of PBL for the twenty-fi rst century. In other words, there are different degrees 
and applications, and sticking to one in a rigid way may not be agile enough to 
respond to ever-changing circumstances and ever-changing career and job contexts 
(Lyons, Schweitzer, & Ng,  2015 ) in the twenty-fi rst century. The concept of an agile 
PBL ecology for learning that we have been developing in this book allows for 
imagining different combinations of the PBL constellations, and it forces the con-
sideration of how different systems in the ecology interact and intersect, for exam-
ple, partnering students from the micro-system, their families and friends from the 
meso-system, non-curricular persons from the exo-systems and the external part-
ners such as employers from the macro-system. The goal in agile PBL ecology for 
learning is to support people inside and outside the university as empowered con-
tributors and not just mere receivers of a university education. 
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 In this chapter, we discuss some of the factors that are involved in an overhaul of 
the curriculum towards an agile PBL. This is then followed by an outline of how to 
make this practice sustainable and how to create a culture of continuous improve-
ment, so that the agile PBL curriculum and pedagogy stay agile in the long term. 
This is crucial when embarking on this challenging journey in the fi rst place. Again, 
the ultimate prize is a continuous stream of graduates who are empowered to func-
tion – think, feel and do – successfully in twenty-fi rst-century supercomplex 
contexts.  

    Imagining a Sustainable Version of Agile PBL 

 In this chapter, we address a number of different aspects of what would make an 
agile PBL curriculum sustainable, and continuous improvement is a key factor in 
that process. However, the seed of sustainability of an agile PBL curriculum is sown 
during the implementation or transition phase, for it is here that the foundations are 
put in place that will sustain practice in the long run. In Chap.   6    , we discussed one 
of Kuh, Kinzie, Schuh, Whitt and associates’ ( 2005 ) six institutional conditions for 
student success as having an improvement-oriented ethos deeply infused in the 
institution, so they are in a ‘perpetual learning mode’ (p. 133), otherwise known as 
a lifelong learning disposition (Head, Van Hoeck, & Garson,  2015 ). This not only 
relates to curriculum and pedagogy design and development itself but actually 
relates to the way the whole university is organised, as all departments and functions 
(particularly on the micro and exo-levels) are parts of a holistic approach to an agile 
PBL implementation. For example, the budget has to be aligned with agile PBL 
requirements; the human resource department needs to understand the skills and 
attitudes of agile PBL teachers, rather than traditional teaching expectations of aca-
demic staff during the recruitment phase; professional development needs to be 
tailored to agile PBL needs; and the budget needs to be adjusted to support that. The 
list goes on and is rather long. This is not to scare anyone away from imagining and 
implementing agile PBL, but it is rather to draw attention to the fact that it needs 
careful planning, and it is not something that can be done as a fad or an individual’s 
‘project’. Overall then, this chapter addresses three key areas around sustainable 
agile PBL curriculum and pedagogy development:

•    Implementation and transition  
•   Sustainability and renewal  
•   Evaluation and continuous improvement    

 Underlying all of this, from a theoretical perspective, is the idea of ‘the learning 
organisation’ (Senge,  1990 ; Thomas & Allen,  2006 ), which applies in particular to 
sustainability and continuous improvement phases, as well as ‘diffusion of innova-
tions’ theory (Rogers,  2003 ; Xiong, Payne, & Kinsella,  2015 ) which applies more 
directly to the implementation and transition phase. The latter starts from the 
assumption that the university is not developed from scratch, but rather has often 
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been operational for a considerable time and most likely with a traditional – fi xed, 
bounded – worldview and setup. If we think of agile PBL as an innovation, then we 
would need to allow for the diffusion process to take place and build this into the 
planning.  

    Implementation and Transition 

 Rogers’ ( 2003 ) diffusion of innovations theory has a focus on technological innova-
tions and their uptake in organisations or across different societies (Degerlia, 
Aytekinb, & Degerlic,  2015 ). However, we would argue that the categories and 
phases that he uses can be applied to other innovations, for example, curriculum 
innovations such as agile PBL. First, Rogers identifi es four main elements in the 
diffusion of innovations:

    1.    Innovation 
 ‘An innovation is an idea, practice, or project that is perceived as new by an 

individual or other unit of adoption’ (Rogers,  2003 , p. 12), such as a faculty or 
department. In this case of an agile PBL ecology for learning, it crosses many 
boundaries and territories, so it is not confi ned to the micro level alone. 
Importantly, innovations have perceived consequences that can be desirable or 
undesirable (functional or dysfunctional), direct versus indirect (immediate 
result or longer-term result), and anticipated versus unanticipated (recognised 
and intended or not) (Sahin,  2006 ). In general, people resist change, so commu-
nicating about these consequences in a way that changes perceptions is impor-
tant. Especially when you intend to embark on a major overhaul, people need to 
be convinced of desirable consequences. In our case, every staff member needs 
to be convinced that an agile PBL will lead to desired learning outcomes and that 
the more conventional approaches will not.   

   2.    Communication channels 
 As noted above, persuasion of desirable consequences is a key element of dif-

fusion, and communication channels play a central part in this. According to 
Rogers ( 2003 , p. 19), ‘diffusion is a very social process that involves interper-
sonal communication relationships’. Of course there are other organisational and 
social communication channels, such as mediated ones (email, newsletters, 
Facebook pages, website, etc.), but during the persuasion stage, interpersonal 
relationships are crucial. Consequently, this needs to be factored in, and time and 
space need to be created to allow for this type of communication to occur. In 
short, people need to feel a sense of ownership over the process, rather than a 
sense that radical changes are simply imposed. Recall that in Chap.   6     we dis-
cussed how mattering universities make their students feel they matter, which 
leads students to be more engaged. The same principle applies to staff. In 
 implementing an innovation like agile PBL, mattering institutions use communi-
cations strategically to make their staff feel that they matter too, fostering and 
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promoting staff buy-in. Furthermore, there needs to be a sense that genuine con-
cerns and feedback are taken on board and have the potential to change the 
implementation journey. Again, within an agile PBL ecology for learning, this 
process is not confi ned to the institution, but importantly includes other stake-
holders from the meso- and macro-systems. This makes a whole university 
implementation more complex, but it also reinforces the importance of agility, 
with the ultimate reward being an inclusive conception of an agile learning 
organisation that is liquid and comfortable at adapting to rapidly changing 
contexts.   

   3.    Time 
 Time is crucial and needs to be allocated within reason. This is a delicate bal-

ance. Moving too fast can lead to the whole university implementation process 
to collapse, while moving too slow can lead to a lack of faith in the implementa-
tion ever coming to fruition. In other words, while there needs to be enough time 
to address concerns and explain consequences, there is also a need to build 
momentum and keep that momentum going.   

   4.    Social system 
 Rogers ( 2003 , p. 23) defi nes the social system as ‘a set of interrelated units 

engaged in joint problem solving to accomplish a common goal’. This works 
differently in different social systems (Baecker,  2014 ; Barker,  2004 ), but in the 
university, this equates to faculties and departments or units engaged with com-
mon destiny and objectives. This is especially important in our case because of 
the interdisciplinary and cross-organisational nature of an agile PBL curriculum 
and pedagogy (see Chap.   4    ). We referred to it earlier in this chapter as getting the 
‘ducks lined up, and their beaks pointing in the same direction’. Agile PBL 
requires teachers, students, administrators, curriculum designers and support 
staff, as well as employers and other external partners outside the university, to 
work towards these common goals and outcomes. This is a process of negotia-
tion, but it has to start from a common place of understanding for it to be 
successful.    

  These four elements feed into the innovation-decision process, which Rogers 
( 2003 , p. 172) describes as ‘an information-seeking and information-processing 
activity, where an individual is motivated to reduce uncertainty about the advan-
tages and disadvantages of an innovation’. In short, and in our case, this is to ensure 
that people in the university actually care enough to engage with the innovation in a 
serious way. 

 Rogers’ innovation-decision process has fi ve steps ( 2003 , as cited in Sahin, 
 2006 ):

    1.    The knowledge stage 
 As noted in Chap.   3    , this stage is about the what, how and why of the innova-

tion. In other words, it is about awareness of agile PBL and of the benefi ts and 
expected outcomes of agile PBL, followed by how you would actually apply it in 
your own context. This stage is also about why you would go through all the 
trouble of changing your practice. In other words, ‘what’s in it for me and my 
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students’? This is an important stage and relies on good organisational commu-
nication, but it is not enough in itself. As Sahin ( 2006 , para 14) notes, ‘an indi-
vidual may have all the necessary knowledge, but this does not mean that the 
individual will adopt the innovation because the individual’s attitudes also shape 
the adoption or rejection of the innovation’. In other words, the default position 
for most people is let’s keep the status quo.   

   2.    The persuasion stage 
 According to Rogers ( 2003 ), while the knowledge stage is cognitive centred, 

the persuasion stage is affective centred. It is the difference in TV advertising 
between explaining the science behind a washing powder and appealing to moth-
erly instincts about the outcomes (happy babies) of a washing powder. In our 
case, it is at this stage people have to feel that agile PBL works or at the very least 
some of its constellations (Savin-Baden,  2014 ), by both seeing and feeling the 
results. This can only be effectively achieved by getting people involved in  doing  
agile PBL, rather than just talking about it. Time becomes a factor in this stage, 
because it is not easy to organise overnight for all staff, but it is worth the invest-
ment. As all teachers know, there is nothing more powerful than the moment 
when ‘the light comes on’ in a student. In most cases, it’s not just that the light 
comes on at a cognitive level, but that the light is felt on an affective level (Afzal 
& Robinson,  2010 ). It is at this level that the highest potential for change in atti-
tudes occurs, and it is often accompanied by comments like ‘I thought this would 
be much harder’.   

   3.    The decision stage 
 At this stage a decision is made about whether to adopt or reject the innova-

tion. At an organisational level, this means of course that some people won’t 
actually have a choice if the university makes a decision to implement an agile 
PBL curriculum. However, the ideal is that you bring as many people in the 
organisation along as possible, and giving people the opportunity to trial and 
sample agile PBL, and thus to feel its benefi ts, is a useful strategy here. Rogers 
( 2003 ) identifi es two types of rejection: active and passive. When an innovation 
is actively rejected, it means that rejection follows a trial, while passive rejection 
means that it is rejected out of hand, without a trial. We could add a third type of 
rejection, which is a situation where people might say they have adopted an agile 
version of PBL, but in actual fact teach in much the same way as they always 
have, either through not understanding what agile PBL is about or by actively 
undermining the agile PBL process, usually because they feel it is being imposed. 
Again, it is crucial that enough time and space are created to ensure that as many 
people as possible in the organisation are on board.   

   4.    The implementation stage 
 Once a decision to adopt is made, implementation begins, but this stage is still 

characterised by uncertainty, because the outcomes are not yet fully known. In 
the case of agile PBL, this is precisely the point, as the outcomes may never be 
fully known, as they are forever subject to change, hence the need for agility. The 
adaption that happens during this stage is also referred to as ‘reinvention’, which 
Rogers ( 2003 ) considers a positive thing, and indeed, ‘the more reinvention takes 
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place, the more rapidly an innovation is adopted and becomes institutionalised’ 
(Sahin, para 18). Again, in the context of agile PBL, there is an added complica-
tion in that reinvention is an integral part of the process and is expected to occur 
on a continuous basis.   

   5.    The confi rmation stage 
 At this stage, the decision to implement the innovation has already been 

made, but individuals still look for support for the decision they made about it at 
an individual level. In other words, this is the stage where most people are ideally 
on board, even if they are still feeling their way through the new model, but there 
are a number of detractors who may try to get support for their desire to return to 
‘the old ways’. At an organisational level, it is important to carefully monitor 
this, as it has the potential to cause signifi cant damage.    

  It is worth keeping in mind Sahin’s ( 2006 , para 16) warning that ‘rejection [of the 
innovation] is possible in every stage of the innovation-decision process’. Naturally, 
some innovations are more likely to be adopted quickly than others, even if it ulti-
mately always involves a level of unpredictability. 

 Nevertheless, Rogers ( 2003 ) identifi es fi ve attributes of innovations that more or 
less infl uence this process:

    1.    Relative advantage 
 ‘The degree to which an innovation is perceived as being better than the idea 

it supersedes’ (Rogers,  2003 , p. 229). This is important especially in terms of 
winning over the late majority and the laggards (see also Chap.   7    ). But it is also 
a crucial part of developing the initial case about the desirability of radical 
changes to the curriculum, which in turn will have a ripple effect in an agile PBL 
ecology for learning. Most of what we have been doing so far in this book works 
at this level and is trying to persuade readers that agile PBL is better than more 
traditional approaches to teaching and even better than other PBL-based 
approaches.   

   2.    Compatibility 
 ‘The degree to which an innovation is perceived as consistent with the exist-

ing values, past experiences, and needs of potential adopters’ (Rogers,  2003 , 
p. 15). This attribute creates a potential risk in our case that needs to be carefully 
managed, as agile PBL has the potential for some teachers to profoundly disturb 
their own sense of their teacher identity (Ballantyne & Grootenboer,  2012 ; 
Pennington & Richards,  2016 ), as mentioned in Chap.   7    . Similarly, for some 
students, for example, those who grew up with highly teacher-centred schooling 
systems, an agile PBL curriculum can be profoundly unsettling until they ‘feel’ 
its benefi ts. Again, this foregrounds the importance of good communication and 
adequate time to manage potential incompatibilities.   

   3.    Complexity 
 ‘The degree to which an innovation is perceived as relatively diffi cult to 

understand and use’ (Rogers,  2003 , p. 15). PBL in general is a little deceptive in 
this respect, because many people tend to quickly understand it at a superfi cial 
level. A curriculum based on problem-solving does not sound like rocket sci-
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ence, and everyone knows what a problem is. However, ‘teaching’ in an agile 
PBL mode, designing an appropriately targeted and relevant (or authentic) prob-
lem and aligning this successfully with its place and time in the overall curricu-
lum or program are actually rather complex (as discussed in detail in Chaps.   4     
and   5    ). The challenge then from our point of view is to avoid people from turning 
away once they realise it is much more complex than what they initially thought. 
An additional challenge in an agile PBL ecology for learning is ensuring that the 
appropriate people from the macro-context are involved at the right times and 
that they have a good enough understanding of the aims, objectives and learning 
outcomes of the overall model.   

   4.    Trialability 
 ‘The degree to which an innovation may be experimented with on a limited 

basis’ (Rogers,  2003 , p. 16). This is particularly important for early adopters as 
they reinvent the innovation while adapting it (Sadler,  2015 ). Again, adequate 
time and space to let this process run its course is the key here and needs to be 
considered in professional learning for staff and preparing students (as discussed 
in Chaps.   6     and   7    ).   

   5.    Observability 
 ‘The degree to which the results of an innovation are visible to others’ 

(Rogers,  2003 , p. 16). Observability is quite closely linked to trialability, in that 
the early adopters need to be able to function as models that the early majority 
can follow. In other words, the early majority, and later the late majority, need to 
have opportunities to ‘feel’ the advantages and successful outcomes of an agile 
PBL. This is crucial if the objective is to ‘line up the ducks’. This is particularly 
important in preparing staff and students as seen in Chaps.   6     and   7    .    

  ‘Lining up the ducks’ on an institutional level is a complex process that involves 
all levels of the university (the micro-, meso- and exo-systems). It gets more tricky 
when the university engages with external partners such as employers outside the 
university. According to Paul ( 2010 , p. 147), ‘the implementation of a PBL curricu-
lum demands an open, transparent, and constructive process, based on rational argu-
ments and not on emotion, and is aimed at persuading stakeholders rather than 
imposing change’. We have outlined above what such a process of persuading stake-
holders involves. ‘In effect it demands the integration and coordination of ‘top- 
down’ and ‘bottom-up’ processes’ (Paul,  2010 , p. 147). The top-down processes are 
there to support the bottom-up processes, and this involves, for example, the cre-
ation of time and space to work through the various stages of implementation. More 
specifi cally, it involves creating space and time in teachers’ workloads to be able to 
learn and design new curricula and a new way of doing things; paying lip service to 
this is not enough and in fact runs the risk of having the opposite effect. Traversing 
system boundaries in an agile PBL ecology for learning will add further time 
demands on the process, as it involves liaising and communicating with external 
partners outside the university (the macro-system). Furthermore, this is not a 
 ‘front- loaded’ task, but rather an ongoing one, as agile PBL demands continuous 
change and adaptation and thus ever-changing partners and stakeholders. 
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 With regard to a whole-of-university approach, Paul ( 2010 ) identifi es a set of key 
features that should be considered when implementing a PBL-based curriculum:

•    Legal issues 
 In most countries, various disciplines are regulated by legal frameworks and 

bodies that prescribe certain predefi ned standards and/or inclusions. This applies, 
for example, to medical education, but also to nursing, business, engineering and 
science (Hordern,  2015 ). When planning a major overhaul of the curriculum, it 
is important to carefully consider and incorporate these legal requirements from 
the very beginning and if needed to explain and convince regulatory bodies of the 
desirability of the changes.  

•   Best practice 
 This is potentially the most problematic from our point of view or at least in 

the way Paul ( 2010 , p. 147) imagines this: ‘The implementation should be based 
on best practice and evidence from other model projects and established PBL 
curricula’. On the face of it, this seems like an excellent idea and hard to argue 
with. However, if this becomes a dogmatic rule, it can also get in the way of 
innovation and experimentation, which is an integral and continuous element of 
an agile PBL. So it is crucial to fi nd the right balance here between evidence-
based practice, based on model cases, and innovative practice that may at times 
be ‘unproven’ – again, this very much mirrors twenty-fi rst-century world. An 
agile form of PBL, combining various constellations (Savin-Baden,  2014 ) at dif-
ferent times, is what we imagine to be most appropriate here.  

•   Governance 
 As noted, the aim is to get all the ducks lined up, and governance is key to 

that. Everyone with a stake in the curriculum should be on board with the sug-
gested changes or at least engaging with them. As agile PBL requires cross-dis-
ciplinary decisions that need to be signed off on a regular basis at the highest 
faculty levels, governance of the implementation relies on broad-based support 
all the way up the leadership hierarchy and beyond (at senior leadership levels in 
the macro-system).  

•   Transparency and communication 
 Another key element of the ‘ducks lining up argument’ is good, regular and 

transparent communication, based on an atmosphere of trust. Continuous inno-
vation sometimes requires the courage to go boldly where no one has gone 
before; in fact, this is a central characteristic of an entrepreneurial attitude and 
should thus be modelled by the university itself (Macmahon & Huijser,  2015 ). 
However, this has a tendency to scare the wits out of some people. It is only when 
those people feel they mattered in the process, rather than having decisions about 
curricular changes imposed on them, that they will stay engaged (if not necessar-
ily happy). This requires honest and transparent communication, rather than 
secrecy and backroom dealings.  

•   Financial matters 
 There is a strong perception that PBL-based approaches are more expensive 

than traditional curricula (Paul,  2010 ) as it requires more resources, but this is 

Implementation and Transition



160

not necessarily the case, and it depends on how the curriculum is designed. 
However, to counter some of this common criticism, it is a good idea to have a 
well- developed budget to start off with. This should include the fl exibility 
involved in the interdisciplinary nature of the problem design in agile PBL, 
which has potential implications for traditionally siloed faculty budgets. 
Furthermore, the involvement of employers in the design of problems, their pro-
vision of physical sites of learning and their involvement in the assessment of 
student learning and outcomes and creation of products/artefacts have budgetary 
and fi nancial implications that need to be carefully addressed and shared in some 
cases. In other words, this is not just a case of relying on employers’ goodwill 
and donated time for their involvement in the learning process, but rather it 
requires a shift in attitude whereby employers take partial responsibility for play-
ing their part in the overall agile PBL ecology for learning, which includes taking 
fi nancial responsibility. The case study of transforming a marketing communica-
tions program into agile authentic PBL mode in Chap.   4     shows how future 
employers are clients in the learning and teaching process of agile PBL, but they 
could also contribute a nominal sum towards student costs in the creation of 
learning-related products and/or artefacts.  

•   Assessment (and evaluation) and quality control 
 In an interdisciplinary context especially and in cooperative arrangements 

with employers, quality control can pose serious challenges. This applies in par-
ticular when the arrangements potentially change each time a new problem is 
designed. However, while this seems like a daunting prospect, it is defi nitely 
possible as long as clear and agreed-upon quality guidelines are established and 
systematically applied (Tam,  2001 ).  

•   Educational competence 
 An agile PBL does not allow for teachers to rest on their laurels and teach the 

same course in the same way for years. Quite the opposite, agile PBL requires 
teachers to be lifelong learners and continuously on top of their profession and 
disciplinary fi elds of expertise. It is therefore crucial that teachers can clearly see 
the rewards for engaging in this process. Simply saying that it is exciting will win 
no one over. Teachers need to see a bang for their buck, and this means incorpo-
rating reward structures (in the form of actual rewards such as time allocations, 
opportunities for continuous professional learning, research and scholarship out-
comes (see Chap.   9    ) related to their practice). In the end, good teaching is good 
teaching, but collegial support and teamwork, as well as professional learning 
opportunities and rewards, go a long way towards developing a culture of con-
tinuous improvement or, indeed, a learning organisation (Senge,  1990 ), and 
indeed where a mattering organisation ‘walks the talk’, staff feel they matter, 
enabling them to be more engaged in actively producing breakthrough actions 
and solutions to problems faced in the organisation (Marquardt & Yeo,  2012 ).  

•   Recruitment strategies 
 Recruitment is a key element of the long-term sustainability of an agile 

PBL. As Paul ( 2010 , p. 148) notes, ‘having an open mind about education, mod-
ern ideas about teaching concepts, and an open ear to students’ interests should 
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be a basic quality in each appointee’. Thus, the recruitment process should be 
designed to assess these qualities in potential appointees. As noted above, teach-
ers (as well as employers) in an agile PBL context need to be lifelong learners, 
as they need to be able to model what the projected outcomes for students will 
be. (See also Chaps.   6     and   7     on preparing both students and teachers in an agile 
PBL ecology for learning).  

•   Career development 
 An additional advantage of agile PBL is that nothing happens in the same way 

twice; as in an agile PBL curriculum, problems are continuously designed, 
updated, adapted and redesigned. This also means that there is a lot of scope for 
research and scholarship to become an integral part of the process. As with other 
elements of this approach, boundaries potentially blur as the dividing line 
between teacher, students and researchers (and between the four systems in the 
agile PBL ecology for learning) will become increasingly porous as the curricu-
lum enters the fi nal years and as continuous improvement and evaluation are 
enshrined into the program. As Paul ( 2010 , p. 149) notes, ‘nothing is deadlier for 
educational programs than the notion that teaching is for those whose research 
performance is below par’. It is crucial that research and scholarship are part and 
parcel of the curriculum and of curriculum evaluation on a continuous basis. 
However, this should be made explicit in a career policy (Wolfhagen & 
Scherpbier,  2010 ).    

 This list can easily come across as rather intimidating and very daunting to even 
consider. However, this is to illustrate on the one hand the enormity of the task, but 
at the same time the excitement of what could be achieved if everyone was on the 
same page or what would be a ‘feasible utopia’ (Barnett,  2013 ). Our argument here 
(with Paul,  2010 ) is that to really get the projected benefi ts from an agile PBL, a 
whole-of-institution approach is required, as agile PBL involves everyone in the 
university, as well as many stakeholders beyond the university. And since agile PBL 
is about continuous improvement and adaptation to changing circumstances and 
indeed is about engaging with and infl uencing those circumstances, it requires every 
employee to be a lifelong learner and to be forever alert to potential improvement 
and not be complacent to the dynamic twenty-fi rst-century world.  

    Sustainability and Renewal 

 It becomes clear that implementation is never fully achieved in an agile PBL ecol-
ogy! What we have established is that you can create and control the circumstances 
under which an agile PBL can thrive (taking into account all systems in an agile 
PBL ecology for learning), but to ensure ongoing sustainability requires a shared 
and unshakeable commitment to continuous renewal and improvement. Doing PBL 
according to a rigid formula is anathema to that idea. This is not the same as arguing 
that there are no rules to agile PBL, but rather that there are many ‘constellations’ 
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(Savin-Baden,  2014 ) within an agile PBL ecology for learning – persons, tools, 
systems, approaches and frameworks – that are perfectly appropriate for particular 
contexts (Moust & Roebertsen,  2010 ) and, more importantly, are most likely to lead 
to the desired learning outcomes, which, as we have argued in Chap.   2    , are the edu-
cational bottom line of an agile PBL. 

 Overall, sustainability and continuous renewal and improvement are about a 
whole-of-institution approach, and the concept of the ‘learning organisation’ 
(Ortenblad,  2013 ; Senge,  1990 ) is useful here, as it is focused on continuous 
improvement at all levels of organisations. There are numerous defi nitions of the 
learning organisation concept. Dixon (1999, as cited in Thomas & Allen,  2006 , 
p. 123), for example, defi nes the organisational learning as ‘the intentional use of 
learning processes to continuously transform the organisation’. Thomas and Allen 
(p. 126) themselves see the learning organisation as being ‘about building learning 
and knowledge creating capacity in individuals and enabling the effective dissemi-
nation of this knowledge through the organisation’. In both defi nitions, there is an 
emphasis on making learning an intentional and explicit part of organisational prac-
tice, which in turn builds capacity for lifelong learning in all people associated with 
the organisation. 

 Senge ( 1990 , p. 3) defi nes the learning organisation as ‘one in which people 
continually expand their capacity to create the results they truly desire, where new 
and expansive patterns of thinking are nurtured, where collective aspirations are set 
free, and where people are continually learning how to learn together’. The key here 
is that not only is this about continuous improvement but also about continuous 
innovation, which is very relevant to an agile PBL ecology. Indeed, as Ng ( 2004 , 
p. 94) points out, ‘most companies are built for continuous improvement, rather 
than discontinuous innovation. They know how to get better at what they have 
always been doing, but they do not know how to be different’. Daring to be differ-
ent, and becoming comfortable with difference and with thinking beyond ‘what is’ 
to ‘what could be’ (i.e. imagining a feasible utopia), is what suits an agile PBL ecol-
ogy and is intimately linked to twenty-fi rst-century skills (Davies, Fidler, & Gorbis, 
 2011 ). 

 According to Higgins (1995, as cited in Ng,  2004 , p. 94), an innovative organisa-
tion has a generic set of characteristics which include the following:

•    A stated and working strategy of innovation  
•   Forming teams  
•   Rewarding creativity and innovation  
•   Allowing mistakes  
•   Training in creativity  
•   Managing the organisational culture  
•   Creating new opportunities proactively    

 Again, what we see here is an emphasis on establishing proactive and explicit 
measures to create an environment in which learning and innovation can thrive. 
There are a number of available models that outline the necessary elements that 
underlie the learning organisation (e.g. Thomas & Allen,  2006 ), but we will discuss 
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two that appear to be the most appropriate for our purposes here. The fi rst is Ng’s 
( 2004 ) interpretation of Senge’s ( 1990 ) fi ve disciplines, and the second is Phillips 
( 2003 ) ten-pillar ideal learning organisation model. 

 Senge ( 1990 ) identifi ed what he called fi ve ‘disciplines’ that underpin the learn-
ing organisation, and he claimed that the fi ve disciplines, when used in concert, 
facilitate organisational learning (Retna,  2006 ). Ng ( 2004 ) adds that these fi ve dis-
ciplines are critical to the development of an innovative organisation:

    1.    Personal mastery 
 ‘The discipline of continually clarifying and deepening one’s personal vision, 

of focusing one’s energy, of developing patience and seeing reality objectively’ 
(Ng,  2004 , p. 95). The argument here is that at an individual level, we need to 
cultivate the ability and attitude required for innovation. Ng’s (p. 95) description 
of this is worth quoting because it is closely aligned with an agile PBL process: 
‘He [sic] must focus his energy on walking the less trodden path, where there are 
no clear rules to follow. He must develop patience, for in seeking the unconven-
tional, he needs to drive himself forward despite the pressure to conform or the 
stings of failure’. In other words, resilience is a key component of this personal 
mastery for staff and students, as is becoming comfortable with the discomfort 
that the unknown presents (see also Chap.   4    ). As Ng (p. 95) rightly notes, ‘effec-
tive innovation requires a discipline to deviate from the norm in a constructive 
manner’. Agile PBL ecology for learning opens up possibilities where resilience 
can be nurtured, while the overall university, supported by employers and society 
in general, creates an organisational context in which it can thrive.   

   2.    Mental models 
 ‘Mental models are the deeply ingrained assumptions, generalisations and 

images that infl uence how an individual understands the world and how he takes 
action’ (Ng,  2004 , p. 95). In short, this is about developing the ability to think 
outside of the box, which requires challenging mental models, which in turn is 
the basis of transformative learning (Mezirow,  2008 ; Sipos, Battisti, & Grimm, 
 2013 ; Taylor,  2008 ). ‘Transformational [sic] learning is a process of deep refl ec-
tion and discovery that leads to profound shifts of direction, behaviours, values, 
beliefs and operating assumptions’ (Ng,  2004 , p. 96). An innovative learning 
organisation is one where thinking outside the box to come to new understand-
ings and practice is valued and encouraged. Of course this is crucial to the sus-
tainability of agile PBL, as the expectation is that it will continuously undergo 
reinventions in its continuous process of renewal.   

   3.    Shared vision 
 ‘With a genuine vision, people are galvanised to action, not because they have 

to, but because they want to’ (Ng,  2004 , p. 96). As noted above, implementing 
whole-of-institution agile PBL involves everyone in the university, and it is 
therefore vital that everyone understands and believes in the shared vision of 
empowering students who can confi dently and successfully function in a future 
supercomplex twenty-fi rst-century context or at least that they can comfortably 
and courageously engage with the ideas (see also Chap.   6     on the six institutional 
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conditions for student success). We have been arguing (imagining) throughout 
this book that this shared vision goes beyond the university and instead involves 
all four systems in an agile PBL ecology for learning. But within the university, 
as Ng (p. 97) argues, ‘innovation should not be the exclusive domain of the 
research and development arm. When innovation is compartmentalised in this 
manner, others in the university assume that innovation is not their job’, which 
would be detrimental in a supercomplex, interdisciplinary world.   

   4.    Team learning 
 ‘Team learning is vital because teams, not individuals, are the fundamental 

units in modern organisations’ (Ng,  2004 , p. 97). Of course, team learning is also 
central to an agile PBL ecology for learning, so it is important that team learning 
is being modelled by everyone in the university, especially curricular/academic 
and non-curricular/professional and support staff. As noted in Chap.   5    , team 
learning is especially important in an interdisciplinary context, and ‘it is diffi cult 
to build capacities for thinking collectively about new ways of doing business if 
the members of the team do not understand how one another think or work’ (Ng, 
 2004 , p. 97).   

   5.    Systems thinking 
 ‘The essence of systems thinking lies in a shift of the mind to see interrela-

tionships rather than linear cause-effect chains and see processes of change 
rather than snapshots’ (Ng,  2004 , p. 98). When we say the implementation of an 
agile PBL requires a whole-of-institution approach, we think ‘interacting sys-
tems’ as detailed in Chap.   2    , an agile PBL ecology for learning as the framework 
for future learning where students are situated at the centre of the university. In 
other words, the implementation process is seen as affecting all parts of the uni-
versity, not just teachers and students, but staff inside and partners outside the 
university. It is seen as requiring staff to move beyond disciplinary and institu-
tional boundaries and work together in teams and to learn continuously. Systems 
thinking then is about laying the foundations and preparing the ground for the 
learning organisation to open up and be opened to possibilities.    

  These fi ve broad ‘disciplines’ show considerable overlap with Phillips’ ( 2003 , 
pp. 99–100) ten-pillar ideal learning organisation model, but the latter breaks it into 
smaller components:

    1.    Will 
 The whole institution maintains a passionate commitment to continuous 

improvement and innovation through continuous learning.   
   2.    Leadership 

 Leadership is facilitative and supportive of personal development; it has an 
active concern for all staff, values their contribution and is prepared to listen; it 
thinks systemically and is keenly aware of current reality.   

   3.    Strategic thinking and vision 
 Strategic leadership maintains clarity and acceptance of the strategic direc-

tion. In our case, this means keeping a focus on agile PBL and its projected 
graduate outcomes, even if there is initial resistance.   
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   4.    Communication 
 Open dialogue at all levels encourages the sharing of ideas, knowledge and 

insights. An atmosphere of trust prevails. This is crucial, especially if there is 
major curriculum change required, as this process of change creates consider-
able anxiety among staff who have not changed their practice for a long time. 
Seriously engaging with relevant persons inside (meso- and exo-systems) and 
external to the university (those in the macro-system) may cause even more 
potential anxiety.   

   5.    Learning and development 
 This relates to fostering whole-of-institution lifelong learning within an 

overall agile PBL ecology for learning. The acquisition of innovative ideas and 
knowledge is facilitated, feedback loops evaluate its usefulness and new tech-
nology is embraced to foster learning and development.   

   6.    Innovation and decision-making 
 Initiative and experimentation are encouraged in a safe environment; 

accountable mistakes are seen as an opportunity to learn and as a by-product of 
the search for continuous improvement.   

   7.    Change management 
 The core knowledge base is continually questioned and evaluated, and chal-

lenge and change are regarded without suspicion and normalised in everyday 
practice.   

   8.    Intellectual capacity and knowledge management 
 All staff are encouraged to share responsibility for the development of intel-

lectual capital and, in our case, contribute to the whole gamut of creating and 
sustaining agile PBL, such as listening to students, designing and planning the 
curriculum, development of authentic problems and innovative authentic 
assessments, teaching, evaluating, researching and scholarship of teaching and 
learning. Tacit knowledge is willingly and readily transferred.   

   9.    Measurement and assessment 
 Measurement and assessment are accepted as necessary indicators of 

changes in attitude, behaviour, performance and commitment to continuous 
improvement, rather than approached with suspicion. New tools for evaluation 
are continuously sought and incorporated, for example, increased use of big 
data and data analytics for better information on learning and teaching and for 
better institutional decision-making and actions (Johnson, Adams Becker, 
Estrada, & Freeman,  2014 ; Leavy & Rheinschmidt,  2010 ; Siemens,  2012 ; West 
et al.,  2015 ).   

   10.    Reward and recognition 
 Incentives improve performance, strengthen motivation, encourage personal 

learning and advancement and foster job satisfaction. In our case, reward and 
recognition need to be explicitly built into the process of implementation, 
because staff need to see and be convinced about what is in it for them and for 
their students before they embark on a big process of changing their practice. 
The same applies to employers who are engaged in the agile PBL process.    
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  In effect, Phillips’ ( 2003 , p. 105) model can function as a checklist for establish-
ing the extent of implementation at any time. Moreover, because agile PBL is fun-
damentally about continuous improvement, currency and innovation, this checklist 
can also function as a barometer of sustainability at any one time in the continuous 
improvement process. In other words, it can provide a map of where in the process 
momentum is being lost and where staleness threatens to occur. This will in turn 
ensure that the appropriate response can be applied and that the agility of the PBL 
process in the overall ecology for learning is maintained.  

    Evaluation and Continuous Improvement 

 Evaluation is a key element of implementing and sustaining agile PBL. One needs 
to continuously evaluate whether you are on track and whether you are reaching the 
outcomes that you set out to achieve (Secolsky, Denison, & Stake,  2012 ). This is 
even more urgent in a curriculum that is  never  exactly the same twice and is subject 
to continuous renewal. In that context, how do you ensure quality? Bowden and 
Marton ( 2000 ) have defi ned quality assurance as the planned and systematic activi-
ties put in place to ensure that quality requirements for a product or service are 
fulfi lled. Stalmeijer, Dolmans, van Berkel and Wolfhagen ( 2010 , p. 157) apply this 
defi nition to a university context and note that this ‘implies that quality assurance 
can focus on the quality of teaching staff, faculty development, and quality of 
assessment, but also on managerial processes; input, throughput, and output of stu-
dents; and human resource management’. This is important in our case, as it recog-
nises that each of these elements relates to each other and should not be evaluated 
in isolation, particularly if the approach is fundamentally a whole-of-institution 
approach and beyond. Again, we imagine an agile PBL ecology for learning to be 
potentially very powerful, if all the clogs in the machine are in motion, but the ecol-
ogy is at the same time fragile as each element is dependent on the other. 

 Stalmeijer et al. ( 2010 ) identify two different streams in quality: accounting for 
quality and improving quality. Accounting for quality is about measurement against 
predefi ned standards: assurance, accountability, audit and assessment. This is usu-
ally performed by external agencies. By contrast, improving quality is about 
enhancement, empowerment, enthusiasm and excellence. Improving quality is thus 
about what you do with the outcomes of continuous evaluation and how you respond 
to it. This is ideally a cyclical process for an agile PBL ecology for learning, com-
prising three elements (Stalmeijer et al.,  2010 , p. 157):

    1.    Defi ning and measuring quality   
   2.    Judging quality against predefi ned standards to determine strengths and 

weaknesses   
   3.    Making improvements based upon the information collected    

  The most diffi cult part in our case is to pin down the ‘predefi ned standards’. In 
other words, when your program and curriculum are subject to constant changes 
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and shifts in focus, the standards you are measuring against need to be fl exible 
enough (or indeed agile enough) to take into account the bigger picture of what 
agile PBL sets out to achieve. However, challenging as this may seem, it is not 
impossible, but it does need to be carefully managed and systemically implemented. 
This applies in particular at the level of problem design, assessment design and 
teaching in agile PBL and how those three core components are meeting the learn-
ing outcomes and more broadly the long-term or future learning outcomes. Again, 
this type of evaluation and quality assurance cannot be left up to a centralised ‘qual-
ity unit’, but instead needs to be integrated and normalised as part of everyday 
practice among every staff in the university. 

 Especially the improvement part ‘requires rich data, usually collected through 
more diagnostic-type questionnaires (open-ended questions), interviews, focus 
groups, observations, and document analysis’ (Stalmeijer et al.,  2010 , p. 158). 
Increasingly, there are now digital tools available to acquire vast amounts of data, 
including rich data. Data analytics can potentially provide rich data to aid and enrich 
cycles of continuous evaluation, as they collect a steady stream of data (West et al., 
 2015 ). The EduTech Wiki ( 2013 ) points out that analytics in various forms have 
been used widely for many years (e.g. analysis of grades and test scores, student and 
teacher evaluation surveys). However, the scope of data analytics or big data has 
expanded to include the use by educational institutions for various stakeholders, and 
as such the way analytics is defi ned and implemented may vary, including the 
following:

•    For individual learners to refl ect on their achievements and patterns of behaviour 
in relation to others  

•   As predictors of students requiring extra support and attention  
•   To help teachers and support staff plan supporting interventions with individuals 

and groups  
•   For functional groups such as course teams seeking to improve current courses 

or develop new curriculum offerings  
•   For institutional administrators taking decisions on matters such as marketing 

and recruitment or effi ciency and effectiveness measures  
•   For comparisons between systems (state, regional, national and international)    

 Many of the uses of analytics here can be seen in the SPARS case study in 
Chap.   6    . Again, if we apply this to a whole-of-institution approach, in an agile PBL 
ecology for learning, there is a lot of scope to improve the process of continuous 
evaluation and improvement. However, the process needs to be truly systemic and 
cyclical, without any shortcuts. As Dolmans et al. (2003, as cited in Stalmeijer et al., 
 2010 , p. 160) stress, ‘in order to ensure that quality assurance is a true cyclic process 
that results in continuous improvement, quality assurance should be integrated 
within regular organisational working patterns’. Only when it becomes part of 
 normalised practice does it have the effect of genuine improvement, rather than staff 
going through the motions of compliance to ‘please’ external agents or internal 
units. 
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 In practice, the most important requirement is to implement a systemic approach 
to continuous improvement and innovation and to normalise this approach into 
everyday practice. As noted, a whole-of-institution approach does not always end at 
the faculty boundary, especially not in an interdisciplinary approach to agile 
PBL. What is needed then is systemic approach to the establishment of working 
parties that have a core membership, but are fl uid enough to absorb new temporary 
members as and when needed, including team members from different systems in 
the agile PBL ecology for learning. These working parties include members from 
the faculty and course teams, non-curricular staff as well as partners outside the 
university and students where possible. 

 We are suggesting that these working groups be modelled on communities of 
practices (Hara,  2009 ; Wenger,  2009 ) and/or action learning practices (Marquardt & 
Yeo,  2012 ) and will be multiplied across the university, without exceptions. In other 
words, every staff inside the university would be a member of at least one core com-
munity of practice or action learning group but would also contribute to others as 
and when needed. This would include senior management. Importantly, the sys-
temic bit includes the creation of space and time in staff workloads to allow them to 
engage in communities of practice and/or action learning groups in a meaningful 
way. However, building communities of practice and/or action learning groups 
would be a waste of time and effort if the approaches and processes undertaken in 
these communities are ineffective in producing innovative and fresh solutions to the 
problems at hand. We are imagining that these communities of practice and/or 
action learning groups would use an agile PBL approach to managing the problems. 
In learning organisations, this agile PBL orientation at work is more widely known 
as action learning groups. This is especially important in the context of agile PBL, 
in which curriculum renewal and innovation are central elements. In this context, 
every staff inside the university need time and spaces to think and to engage with 
their peers inside and outside the university, to enable ‘out of the box’ thinking for 
breakthrough solutions ((Marquardt & Yeo,  2012 ) and to ultimately work towards a 
‘feasible utopia’ (Barnett,  2013 ).  

    Building Communities of Practice and Action Learning 
Communities 

    Community of Practice 

 Wenger ( 2009 ) defi nes communities of practice as ‘groups of people who share a 
concern or a passion for something they do and learn how to do it better as they 
interact regularly’. The learning how to do it better is about renewal and innovation, 
while the regular interaction is about sustainability. Many communities of practice 
have three key elements in their setup: the knowledge domain, the community and 
the practice. Together, these three provide the reasons and impetus to meet regu-
larly, and together they provide a structure for such meetings, so that it does not 
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become a loose arrangement where people merely have chat and a cup of tea. 
Serious work needs to take place if the outcomes of continuous improvement and 
innovation are to be achieved and if trust is to be developed. For Wenger, communi-
ties of practice engage in the following activities:

•    Problem-solving  
•   Requests for information  
•   Seeking experience  
•   Reusing assets  
•   Coordination and synergy  
•   Discussing developments  
•   Documentation projects  
•   Visits  
•   Mapping knowledge and identifying gaps    

 To this we can add the elements related to an agile PBL ecology for learning: 
problem design; assessment design; mapping learning outcomes; evaluating the 
program; identifying suitable workplaces and engaging students and suitable part-
ners outside the university, e.g. employers; organising the logistics of ‘problems on 
location’; professional learning for staff; and student support. As a way of model-
ling and normalising practice, each of these topics can be presented as a problem for 
the relevant community of practice. For example, a problem might be the design of 
a problem for a fi rst year course with a particular set of learning outcomes. Another 
problem might be to design assessment for the same course and to map and con-
structively align this with the learning outcomes of the overall program. Obviously, 
this will then also entail communication with other communities of practice, espe-
cially in an interdisciplinary context, so they would either meet together as groups 
or they would invite a spokesperson from another community of practice, as and 
when appropriate. Another topic (and thus problem) could be how to design an 
appropriate evaluation for a particular course or set of courses. The list is endless, 
but what is attractive about this is that this system is not only fl uid, agile and respon-
sive to changing circumstances and contexts, but that it also creates space for future 
possibilities. Hence, this is far removed from the traditional reasons for meeting up 
with colleagues, which tend to be highly structured staff meetings which tend to be 
about administrative processes only and which tend to have very little time reserved 
for thinking about the curriculum and for peer engagement.  

    Action Learning Working Groups 

 As a possible alternative to communities of practice groups, we suggest forming 
action learning working parties. Organisations that have employed action learning 
communities have the capability to fully understand today’s problems and team 
learning necessary to develop solutions that are powerful, sustainable and cost- 
effective (Marquardt & Yeo,  2012 ). For example, organisations such as Toyota, 
DuPont and Boeing are a few of the 31 case studies presented by Marquardt and Yeo 
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(p. 27) to illustrate how action learning was used to illuminate how ‘common things 
were done uncommonly well’ in these organisations, in an agile manner. 

 Action learning is a powerful problem-solving tool that provides a structured yet 
spontaneous way of examining complex issues and offering concrete and useful 
solutions (Dijksterhuis & Meurs, 2006, as cited in Marquardt & Yeo,  2012 ). The 
process is usually employed in a team, in our case, a community of practice solving 
an agile PBL problem, where they learn and take action together, in an iterative 
process of solving complex problems (Marquardt & Yeo,  2012 ). The elements of the 
group learning and taking action together enable ‘breakthrough’ moments to occur 
that ‘help them to understand the importance of group dynamics in promoting cre-
ativity and generating opportunities for greater collaborative inquiry that involves 
conceptualisation, experimentation and evaluation’ (Marquardt & Yeo,  2012 , p. 30). 
We suggest that it is through these moments that the action working groups will be 
able to fulfi l the ultimate goal of action learning which is ‘an amazing, highly effec-
tive problem-solving process that capitalises on the power of human imagination 
and courage’ (Marquardt & Yeo,  2012 , p. 31). 

 Marquardt and Yeo ( 2012 , pp. 201–223) have proposed ten critical strategies for 
breakthrough problem-solving with action learning which is similar to an agile PBL 
process:

•    Select a problem that is urgent and complex.  
•   Use questions and refl ection.  
•   Foster a receptive mindset and attitude among action learning team members.  
•   Use skilled coaching/facilitation of the action learning team.  
•   Integrate learning into action learning projects.  
•   Establish clear norms and enforce them.  
•   Formulate explicit timelines and expectations for the action learning team.  
•   Allocate power and responsibility to the action learning teams.  
•   Ensure membership diversity within action learning teams.  
•   Enlist the commitment and support of top leadership.      

    Conclusion 

 At this stage of the book, it may seem like an enormous task to implement the agile 
PBL model that we are imagining here, and we do not deny that it would be. 
However, if we consider the recent developments in higher education (Davies, 
 2012 ) and the increasing demoralisation of the higher education workforce (Hil, 
 2012 ), we argue that this is not only worth the trouble of change on an epic scale, 
but that in fact it is crucial if higher education is to continue to have a leading role 
in shaping societies. Agile PBL taking place in an agile PBL ecology for learning is 
what we imagine to be a mattering approach that enables continuous improvement 
and breakthrough innovation, as well as sustainability, because staff matters (as do 
students and employers). It values and engages staff in the changes required, rather 
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than impose change in a top-down fashion. Most importantly, it enables the devel-
opment of knowledges and skills in both staff and students that would put them in 
good stead of functioning successfully in a twenty-fi rst-century context of 
supercomplexities.     
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    Chapter 9   
 Agile PBL Research: Developing a Sustainable 
Research and Scholarship Agenda                     

             Introduction 

 Traditionally, there has been, and continues to be, a huge dichotomy in the univer-
sity between research on the one hand and teaching on the other. Barnett ( 2016 ) 
calls this dialectic of function, one of seven forms of dialectic that a university faces. 
Universities have seen themselves primarily as research institutions, and teaching 
has always played second fi ddle. This is partly due to the status awarded to research 
in comparison to teaching. Furthermore, and related to this, funding has always 
been intimately tied to research output. The result of all this is that research is a 
much more profi table pursuit for those in search of career advancement and promo-
tion than teaching, despite considerable efforts to change this. Even within research, 
educational research has had a struggle to gain recognition as a legitimate fi eld of 
research, especially when it comes to applied educational research. This is exempli-
fi ed at Maastricht University where ‘after a prolonged and heated debate with oppo-
nents who viewed education as nothing more than a service, academic status was 
[fi nally] granted to the Department of Educational Development and Research in 
1977’ (Van Der Vleuten, Domans, & van Merrienboer,  2010 , p. 219). However, that 
status is never guaranteed and needs to be reasserted at regular intervals. 

 The research versus teaching dichotomy has signifi cant implications for the 
implementation of an agile PBL and therefore needs to be taken into account and 
addressed in a systemic way. A key characteristic of an agile PBL as we have out-
lined in this book is that the curriculum is continuously renewed and updated and 
thus never fi nalised. In this context, evaluation and data gathering about the effi cacy 
of agile PBL becomes vital, and this needs to be engaged in by everyone who is 
involved in it, including teachers, industry representatives and, especially, the stu-
dents (Healey, Flint, & Harrington,  2014 ). In other words, the lines between teacher 
and researcher, as well as between teacher and student and even between employer 
and employee, are increasingly (and deliberately) being blurred within an agile PBL 
ecology for learning. This impacts on people’s professional identities, which means 
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that in most cases it will require a signifi cant change management process. However, 
integrating research and scholarship into the teaching, learning and evaluation cycle 
will create signifi cant ‘carrots’ in the form of a growth in individual research output 
and therefore individual career advancement (see also Chap.   6    ). The broad fi eld 
called the scholarship of teaching and learning has been concerned with raising the 
status of teaching by linking it to a research and scholarship agenda for more than 
two decades now (Boyer,  1990 ; Hutchings, Huber, & Ciccone,  2011 ; Prosser,  2008 ; 
Shulman,  1987 ), with considerable success. In this chapter we will therefore draw 
extensively on the literature and models proposed within this fi eld. 

 Importantly though, within an agile PBL ecology for learning, we are not content 
to focus purely on the scholarship of learning and teaching. Instead, we are con-
cerned with extending the research and scholarship agenda to explicitly include 
educational innovation. Furthermore, technological advances are increasingly 
changing the higher education context (Bradwell,  2009 ; Davies,  2012 ; Huijser, 
 2008 ) and indeed the conceptualisation of knowledge itself, which in turn has an 
impact on the ways in which research and teaching are defi ned. As Benson and 
Brack ( 2009 ) note:

  Current advances in learning technologies offer unprecedented opportunities for collabora-
tive engagement, access to information, interaction with content, and individual empower-
ment which have potential to raise questions about the nature of scholarship that may 
challenge existing beliefs and values, and assumptions about knowledge. (p. 74) 

   In other words, the nature of knowledge itself is changing: the way it is accessed, 
digested, consumed, engaged with and disseminated. This in turn has an inevitable 
impact on teaching and learning, and it has created the possibility, and indeed the 
practice, of ubiquitous learning (Cope & Kalantzis,  2009 ). As we have argued 
throughout this book, it is important that we engage with this seismic shift and that 
we develop a curriculum and pedagogy that is agile and adaptive enough to stay 
relevant and is continuously evaluated and improved. As always, the focus is on the 
outcomes of developing knowledges, skills, dispositions and attributes that are 
needed to function successfully, and with suffi cient agency, in the twenty-fi rst cen-
tury. The research and scholarship agenda that we outline in this chapter is a col-
laborative pursuit and involves all stakeholders, including teachers, employers and 
students, in other words, all systems of an agile PBL ecology for learning. In the 
twenty-fi rst century, research is a fundamental part of everything we do, which is 
why research and scholarship are fully integrated in an agile PBL curriculum. 

    Revisiting the Scholarship of Teaching and Learning (SoTL) 

    Boyer’s SoTL 

 In his seminal work on the scholarship of teaching and learning, Boyer ( 1990 ) 
argued that the activity of universities should be reconceptualised. He identifi ed 
four distinct but interdependent and interrelated forms of scholarship (cited in 
Laksov, Mcgrath, & Silen,  2010 , p. 4):
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    1.    Discovery – Can be equated with research, where we strive to discover new 
knowledge. This is what is sometimes called ‘pure’ or ‘fundamental’ research 
(Van Der Vleuten et al.,  2010 ) and is separated from application-oriented research 
(or scholarship). We can see the jostling for position that is inherent in the termi-
nology around this and the implied hierarchy of importance (Brew,  2006 ).   

   2.    Integration – Involves relating new discovery to what we already know in prac-
tice. Of course this becomes more complex in an agile PBL context, as the disci-
plinary and university boundaries become increasingly blurred.   

   3.    Engagement – This was initially called ‘application’, but was changed by Boyer 
into engagement, because it involves something more than just application; it 
involves both the application and use of new knowledge, ‘so that a propulsive 
movement of the search for new discoveries and new fi elds of application is cre-
ated’ (Laksov et al.,  2010 , p. 4). This is interesting from our point of view, as it 
has an explicit ‘future thinking’ element to it. Moreover, it can be neatly aligned 
with the outcome of entrepreneurial skills and attitudes, which are key elements 
of an agile PBL. In other words, ‘engagement’ refers to both current and future 
applications of new knowledge and indeed potential future research agendas.   

   4.    Teaching – This refers to the act of teaching, and the engagement part ensures an 
informed and conscious practice as an agile PBL teacher and an agile PBL stu-
dent or, in an agile PBL ecology for learning, a combination of evidence- based 
and refl ective practices. 

 Boyer thus made an attempt to elevate the status of teaching in proportion to 
research, which, as noted above, has historically been on an unequal footing. The 
important shift here is from one in which teaching is seen as an isolated phenom-
enon, whereby the teacher is solely responsible for planning, conducting and 
evaluating teaching, to a situation that includes communication and dialogue 
between teachers and teachers, between teachers and students, between teachers 
and management and between teachers and support staff (Laksov et al.,  2010 ). 
We can add partners such as employers outside the university to that mix as well, 
and of course we have already discussed the desirability of team teaching and 
assessing to address interdisciplinary problems. 

 Others have built on Boyer’s work (e.g. Kreber,  2001 ; Trigwell, Martin, 
Benjamin, & Prosser,  2000 ). For Shulman ( 2000 ), there are three broad ratio-
nales for advocating a serious investment in the scholarship of teaching and 
learning: professionalism, pragmatism and policy (the three Ps of SoTL).    

      Professionalism 

 With regard to professionalism, Shulman ( 2000 ) argues that each of us is a member 
of at least two professions – that of our discipline and that of our profession as an 
educator:

  In both of these intersecting domains, we bear the responsibilities of scholars – to discover, 
to connect, to apply and to teach. As scholars, we take on the obligation to add to the core 
of understanding, scepticism, method and critique that defi nes our fi elds and their ever- 
changing borders. (p. 49) 
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   Of course in an agile PBL ecology for learning, again, the fi elds and borders 
become even more blurred than what Shulman imagined here. But the important 
point is that he is talking about two interconnected activities: (1) scholarly teaching 
and (2) the scholarship of teaching. 

 Scholarly teaching is ‘teaching that is well grounded in the sources and resources 
appropriate to the fi eld. It refl ects a thoughtful selection and integration of ideas and 
examples, and well-designed strategies of course design, development, transmis-
sion, interaction, and assessment’ (Shulman,  2000 , p. 50). There is an emphasis here 
on the scholarship of a particular discipline, how that particular discipline should be 
taught and what the appropriate resources would be. Again, this becomes more 
complex in a radically interdisciplinary context. Essentially however, this is about 
professional currency and keeping up to date with what’s happening in your fi eld or 
discipline (Considine,  2010 ). In a twenty-fi rst-century context, this may be more 
effectively achieved by teams (rather than individuals), and if such teams are inter-
disciplinary, they will need to consider applications across disciplines, which would 
be a value add because it would work towards the development of an important 
twenty-fi rst-century skill. 

 Shulman’s ( 2000 , p. 50) second activity is the scholarship of teaching. ‘We 
develop a scholarship of teaching when our work as teachers becomes public, peer- 
reviewed and critiqued, and exchanged with other members of our professional 
communities so they, in turn, can build on our work’. This is beginning to sound a 
lot like  research  in the traditional sense, but there are different degrees to it. In this 
case, it also includes refl ective practice, if such practice means that you collect evi-
dence and data about your teaching and that you subsequently use that data to pub-
lish articles about your practice in scholarly journals or academic books. 
Interestingly, some researchers and research administrators, particularly in the 
‘hard’ sciences, dismiss this type of scholarship as ‘show and tell’ or ‘soft’ research, 
rather than ‘pure’ or ‘fundamental’ research, which again reinforces the strength of 
the dichotomy between ‘research’ and ‘teaching’. More recently, some learning and 
teaching journals have begun to recognise the importance of this type of scholarship 
by creating space in their journal for ‘practice reports’ (Mcintyre, Todd, Huijser, & 
Tehan,  2010 ), which are scholarly papers, based on refl ective practice. They are 
often characterised by writing teams, and mentoring in a scholarly and professional 
community is an important part of such practice. This would suit an agile PBL ecol-
ogy perfectly, as students could be involved in the process and mentored into 
 developing output for public scrutiny (Gibbs,  2014 ; Laksov et al.,  2010 , p. 4). 
Furthermore, it would not need to be restricted to written output, but could include 
various forms of digital media where appropriate, sometimes referred to as alterna-
tive dissemination (O’Sullivan,  2009 ).  
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    Pragmatism 

 Shulman’s ( 2000 ) second rationale is pragmatism, because he is concerned that 
scholarship has a practical application and should not be purely focused on research 
output, as ‘pure’ research tends to be:

  By engaging in purposive refl ection, documentation, assessment and analysis of teaching 
and learning, and doing so in a more public and accessible manner, we not only support the 
improvement of our own teaching. We raise the likelihood that our work is transparent to 
our colleagues who design and instruct many of the same students in the same or related 
programs. (p. 50) 

   Certainly this would gain even more currency in an agile PBL context, where 
interdisciplinary team teaching is an integral part of the process (Martyn, Terwijn, 
Kek, & Huijser,  2014 ). Team teaching itself already increases the likelihood of 
increased transparency between different teachers, but systematically implementing 
engagement in purposive refl ection as a team, and documented assessment and eval-
uation of practice will align nicely with a continuous improvement and innovation 
agenda. Indeed, as we have noted throughout this book, while programs may have 
an integrity that is constant, the courses or units within are fl uid and subject to per-
petual change, as they seek to remain relevant in fast-changing contexts. Furthermore, 
the problems that students address ‘on location’ in various workplaces create many 
more variables than in the average classroom and should thus be rigorously and 
continuously evaluated. A ‘pragmatic’ scholarship agenda can serve a key role in 
this pursuit of developing a sustainable research and scholarship of teaching and 
learning agenda.  

    Policy 

 With regard to policy, Shulman’s third P, the need to be accountable to external 
auditors and accrediting agencies has created an increasing need for the university 
to show ‘measurable’ outcomes (or at least outputs). To put it simply, engaging in 
this process is a matter of survival for the university, rather than a choice. The best 
engagement strategy is therefore to take some control over the process itself, and in 
particular taking charge of what is being measured and how it is being measured. 
Shulman ( 2000 , p. 52) warns in this respect against metrics being employed ‘because 
of convenience or economy of use, rather than because they serve as authentic prox-
ies for the learning and development we seek to foster’. More recently, debates 
around applications of learning analytics are also beginning to address these con-
cerns (Gasevic, Dawson, & Siemens,  2015 ; West et al.,  2015 ). Applying learning 
analytics  for  learning is a particular problem when it comes to agile PBL, because 
it is subject to continuous change and adaptation. In addition, ‘economy of use’ does 
not take account of the ‘messiness’ involved in agile PBL, for example, the many 
intangible factors that have a major impact but cannot be easily measured. As 
Shulman suggests, one way of taking some control over the process is to demand an 
input into what indicators should be used to measure outcomes:
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  They [indicators to measure the outcomes of higher education] should be the result of care-
fully conceptualised, designed and deployed studies of teaching and learning in each of our 
fi elds, conducted by scholars qualifi ed to pursue them. This kind of work cries out for a 
vigorous scholarship of teaching and learning engaged by discipline and fi eld-specifi c 
scholars of teaching (p. 52) 

   or, in our case, engaged by interdisciplinary (and cross-organisational) teams of 
agile PBL teachers, internal staff, partners outside the university and potentially 
students. More recently, and in response to the scholarship and research opportuni-
ties that data (and/or learning) analytics provide, Laurillard ( 2014 , para 16) has 
made a similar point about teachers taking control of the agenda:

  Big data could improve teaching, but not without educators taking control of this extraordi-
nary methodological gift. At present the fi eld is being driven almost entirely by technology 
professionals who are not educators and have never taught online. Instead, we could be 
recruiting all lecturers everywhere to collaborate and generate their own large-scale data 
collection and analysis. Then big data could really make a difference. 

   Like Shulman however, Laurillard’s argument suggests a functional concern for 
dealing with administrative impositions and a need to take control over the mea-
sures and indicators of teaching and learning outcomes, in terms of how the data is 
collected, what data is collected, how the data is being interpreted and what that data 
is being used for as a measurement (Knight, Buckingham Shum, & Littleton,  2014 ; 
West et al.,  2015 ).   

    Trigwell and Shale’s Model of Scholarship of Teaching 

 Rather than providing a rationale for the scholarship of teaching and learning how-
ever, as Shulman does, Trigwell and Shale ( 2004 , p. 524) come from a different 
angle and outline three core aims:

•    It should be a means through which the status of teaching may be raised.  
•   It should be a means through which teachers may come to teach more 

knowledgeably.  
•   It should provide a means through which the quality of teaching may be assessed.    

 This underlies a key overriding point, which is about students’ experiences of 
university learning. ‘Ultimately, it is that experience that a good conception of 
scholarship of teaching must serve to enhance’ (Trigwell & Shale,  2004 , p. 524). 
The point here is that different aims and objectives are often presented when it 
comes to the scholarship of teaching and learning. Shulman’s approach, as outlined 
above, is functional and pragmatic and as a result focused to a large extent on uni-
versities’ administrative requirements and academics’ career development. These 
are important considerations, but Trigwell and Shale (p. 527) fi rmly shift the focus 
to students and their learning experiences and therefore by extension to learning 
outcomes: ‘excellence in teaching discourse and excellence in the teaching that 
enables students to learn are two different things. If all that the scholarship of teach-
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ing achieved was greater sophistication in the ways we talk about teaching, it would 
have failed in its fundamental aims’. So the question then becomes: do we conduct 
scholarship of teaching and learning to improve the teaching and the learning out-
comes of our students? Or do we conduct scholarship of teaching and learning to 
improve our professional standing and thereby advance our careers, in a similar way 
that ‘pure’ research does? Or can there be a productive combination of the two? 

 To answer those questions, we need to fi rst take a step back and consider some 
conceptualisations of the scholarship of teaching and learning. Trigwell and Shale 
( 2004 , p. 525) draw on Kreber’s ( 2001 ) work who identifi es four differing 
conceptualisations:

•    The process by which teachers conduct and publish research  
•   Scholarship of teaching as teaching excellence  
•   Scholarly processes in which teachers make use of the literature of teaching and 

learning to inform their own practice  
•   A combination of the fi rst three, but explicitly includes one or more essential new 

scholarly elements, such as refl ection or communication    

 In terms of the questions posed above and like Shulman ( 2000 ), Trigwell and 
Shale ( 2004 ) make an important distinction between ‘scholarly’ activity and ‘schol-
arship’ as a product. The latter refers to the fi rst conceptualisation and is expressed 
in artefacts such as journal publications, while the former refers to conceptualisa-
tions two and three and is about a type of teaching practice that draws upon educa-
tional publications and is thus evidence based. The fourth conceptualisation provides 
a potential answer to the question about whether ‘scholarly’ activity and ‘scholar-
ship’ as a product can be combined. In other words, it is possible to engage in both, 
at the same time, but only if the right balance is struck. If it is not, then there is a lot 
of scope to revert back to the unproductive research versus teaching binary referred 
to above, in which scholarship outcomes (artefacts) become the key focus, rather 
than teaching excellence. 

 With regard to striking the right balance, Trigwell and Shale ( 2004 , p. 529) use 
the term ‘pedagogic resonance’, which they defi ne as ‘the bridge between teacher 
knowledge and student learning’. This is the key point for them and one which is 
very interesting from an agile PBL perspective. Their rationale is as follows:

  If we are interested in making knowledge in teaching [rather than knowledge about teach-
ing] the substance of the scholarship of teaching (that is, defi ning as scholarship, the public 
demonstration of the knowledgeable activity that leads to learning), then our students and 
their experiences of our teaching constitute a crucial part of the critical scrutiny that such 
scholarship requires. If the knowledgeable activity of teaching were to be what we take to 
be the basis of our scholarship, the disciplinary community would include not only other 
teachers but also our students – not just as objects but as connoisseurs, and even ‘legitimate 
peripheral participants’. (Trigwell & Shale,  2004 , p. 528) 

   This is attractive from our point of view, because it blurs the lines between teach-
ers and students, and indeed allows us to see such roles as being positioned on a 
continuum, whereby the ultimate objective is to move students into positions of 
independence and towards adopting the roles of peers and collaborators. Indeed, we 
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would take this even a step further and suggest that students should be legitimate 
participants (rather than peripheral ones) in an authentic scholarship agenda as soon 
as possible and of course as long as it is appropriate. Importantly, this should not be 
mistaken as devaluing the role of the teacher, as the whole enterprise actually relies 
on the sound, evidence-based and skilled judgement of the teacher. In other words, 
the extent to which students are involved in authentic scholarship should not be a 
dogmatic decision, but a carefully evaluated one, and one based on scholarship and 
team discussion about the agile PBL ecology for learning (see Chap.   2    ), designing 
for the next generations of learners (see Chap.   3    ), interdisciplinarity and authentic 
problem design (see Chap.   4    ), authentic assessment (see Chap.   5    ) and mattering 
environments to support students and staff (see Chaps.   6     and   7    ). In this way, refl ec-
tive practice can be fully integrated from an agile PBL perspective and thereby 
becomes an integral part of every student’s way-of-being, which in turn will lead to 
students with strong critical (self-)refl ection and adaptive skills, while they learn at 
the same time to be subjected to peer review and critique. Both are important 
twenty-fi rst-century skills and dispositions. 

 Trigwell and Shale’s ( 2004 , p. 530) scholarship of teaching model has three main 
components that overlap to some extent:

    1.    Knowledge – which includes knowledge of discipline, knowledge of teaching/
learning, conceptions of teaching/learning and knowledge of context   

   2.    Practice – which includes teaching, evaluation/investigation, refl ection, commu-
nication and learning   

   3.    Outcome – which includes student learning, documentation, teacher learning 
and teacher satisfaction    

  For our purposes here, there are two very attractive elements within this model. 
Firstly, there is an explicit recognition of ‘collaborative engagement together, 
through the act of teaching, [which is] the act of academic engagement in deliberate, 
collaborative meaning making with students’ (Trigwell & Shale,  2004 , p. 530). This 
is contained in the Practice part of the model, and the actions contained in that part 
of the model are thus not meant to be applied to individual teachers working in iso-
lation, but rather to interdisciplinary teaching teams in collaboration with students 
and employers and, to add to the complexity of an agile PBL ecology for learning, 
other wider university teams (teachers and professional staff) that share responsibil-
ity in creating a mattering environment for students (Kuh, Kinzie, Schuh, Whitt, & 
Associates,  2005 ; Museus & Jayakumar,  2012 ). 

 The second attractive element relates to the Outcome part and includes the out-
comes and artefacts of collaboration, ‘including both students’ and teachers’ learn-
ing, the documentation that constitutes artefacts of the teaching act, such as course 
outlines, evaluation results, investigation results, etc., and teacher satisfaction. All 
contribute to what might be made available for public scrutiny’ (Trigwell & Shale, 
 2004 , p. 530). Trigwell and Shale do not explicitly include academic publications in 
the ‘outcome’ section of their model, but of course they could be part of the out-
comes, and they could also be collaborative efforts between teachers and students 
and professional staff inside the university such as academic advisors in learning 
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centres; educational developers, marketing professionals and student services staff; 
and partners outside the university such as employers and parents of students. 
Within an agile PBL ecology for learning, artefacts can of course (and ideally 
 should  as much as possible) include authentic products created such as engineering 
prototypes, reports and technical and non-technical solutions. 

 Furthermore, the ‘etc.’ part of their outcomes is also increasingly likely to include 
different types of media (e.g. videos shared on YouTube or Vimeo), as well as social 
media channels like Facebook groups or Twitter feeds, which have a more immedi-
ate and perpetual character, but which nevertheless produce data that can be used for 
evaluative purposes. To reiterate Benson and Brack’s ( 2009 , p. 78) important point:

  Recent developments in e-learning and teaching which place emphasis on aspects of social 
engagement and learner control, and appear to go beyond current understandings of democ-
racy in the classroom, challenge assumptions about the role and control of teachers, and of 
the control of knowledge. They also challenge a range of other assumptions which include: 
the way scholarly work becomes public, peer-reviewed, critiqued and exchanged; the own-
ership of the work; and the criteria used to judge its quality. 

   We are only at the very beginning of this process of change, but the changes are 
nevertheless rapid and relentless. In many ways the traditional model of published 
peer-reviewed output is being superseded by a different and much more immediate 
form of peer review in a plethora of online, and increasingly mobile, spaces 
(Thelwall & Kousha,  2014 ,  2015 ). It is important that we engage with these changes 
in an agile PBL ecology, without losing the value of a more sustained and focused 
peer review process, which traditionally constitutes an important element of the 
scholarship and quality agenda. Again, this is not an either/or dilemma, but rather a 
fl uid movement that ensures currency at all times but at the same time incorporates 
and preserves valuable elements of traditional academic practice, which is still prev-
alent in much of the higher education sector. 

 Trigwell and Shale’s ( 2004 ) model of the scholarship of teaching is based on a 
realisation that the line between teachers and students has hitherto been too fi rmly 
drawn. ‘Students do not appear as partners in learning. They do not appear as neo-
phyte scholars in the community. They do not appear as critics or connoisseurs of 
teaching. When they do appear it is as objects of concern, objects of analysis, or 
presumptively passive consumers’ (Trigwell & Shale,  2004 , p. 534). In other words, 
they see teaching as an activity ‘that emerges in collaboration with students as  part-
ners  in learning’ (p. 534, original emphasis). Thus, this serves an agile PBL research 
and scholarship agenda perfectly, and indeed agile PBL provides clear opportunities 
for collaborative partnerships between teachers and students, but also between 
teachers and employers, between teachers and professional staff and between teach-
ers, professional staff, employers and students, in whatever combination is appro-
priate at the time. These need to be relationships based on trust and respect for the 
prior knowledge that each brings to the table. As noted, this can be imagined as a 
‘feasible utopia’ (Barnett,  2013 ) as an agile PBL ecology for learning, but the ‘ducks 
need to be aligned’ as every ecology is potentially fragile.  
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    Laksov, McGrath and Silen’s Model of Teaching and Learning 

 Laksov et al. ( 2010 ) provide us with another scholarship of teaching and learning 
model that they have adapted from D’Andrea and Gosling ( 2005 ). Their model is 
much more stripped down than Trigwell and Shale’s ( 2004 ) and shows a continuum 
within a university context, which leads from teaching to educational development, 
to the scholarship of teaching and learning, to educational research and ultimately 
to research itself. It thus keeps the dichotomy between teaching and research in 
place to some extent, but it allows for considerable movement between the two, with 
the scholarship of teaching and learning wedged between educational development 
and educational research. However, the value for our purposes lies in their treatment 
of the model and how they describe the implications and practical application of it. 
They describe the scholarship of teaching and learning (SoTL) as including the fol-
lowing elements:

•    Theoretical knowledge of teaching and learning  
•   Skill to teach including a variety of different methods  
•   Experience of teaching and learning at different levels  
•   A deliberate approach to learning and knowledge  
•   An interest in education  
•   Content knowledge, or knowledge of the subject that students should learn [oth-

erwise referred to as discipline knowledge]  
•   Pedagogical content knowledge, i.e. knowledge of how students can best learn a 

particular topic (Laksov et al.,  2010 , p. 6)    

 This is still rather teacher centred, as it assumes that the teacher is responsible for 
all of it, and there is no mention of a collaborative partnership with students. 
However, Laksov et al. ( 2010 , p. 7) do mention collaboration explicitly when they 
usefully outline the ways in which SoTL becomes visible:

•    Teaching is performed consciously at different levels – teaching is not purely 
based on intuition, but is designed and performed based on existing evidence.  

•   Learning and teaching is examined at different levels – this refers both to the 
examination of existing research and scholarship on a conceptual level and to the 
evaluation of teacher’s own practice.  

•   Changes are applied and teaching is developed at different levels – the outcomes 
of the above examinations are applied to the next cycle of course development 
and teaching practice.  

•   Experiences of teaching and learning are published – the data gathered during 
the evaluations are written up in publishable form and thereby subjected to pub-
lic scrutiny and peer review.  

•   Collaborations are established between teachers, students and at a system level – 
this is where collaborations are mentioned, but they are not particularly explicit 
about how to achieve such collaborations or indeed what kind of collaborations 
they are referring to.    
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 In relation to the last point, the system level element, even if they do not elabo-
rate on it, is important, as it suggests that some of these practices have to be very 
consciously and systematically implemented if they are to lead to overall sustain-
able practice (Chap.   8    ). This may take the form of time and space being created to 
allow for SoTL and, for productive collaboration, for example, to create a mattering 
environment to support students in agile PBL programs and university life in gen-
eral (see Chap.   6    ) as well as staff (see Chap.   7    ). It may also be systematically locked 
in the form of various ‘carrots’ such as teaching awards, but also scholarship awards, 
where examples of excellence in scholarship (which may either be witnessed in 
terms of learning outcomes or in terms of publication outcomes) are celebrated. 
There is no stronger incentive than seeing your peers being celebrated for a practice 
that you could be involved in as well. In terms of the scholarship awards, these 
should of course include collaborations, which means that students and employers 
as well as professional staff in the institution would be eligible for these as well in 
an agile PBL ecology for learning.  

    Educational Research 

 When it comes to the scholarship of teaching and learning, there is defi nitely a sense 
of immediacy and practical application about it. In other words, it is an important 
part of continuous improvement and evidence-based practice. We have already out-
lined the importance of such practice in an agile PBL ecology for learning. However, 
this focus on immediacy should not become a limiting factor in terms of the evi-
dence base. This applies to the ways in which scholarship is applied to teaching, but 
also to research practice that is focused on the future. A wider (educational) research 
agenda should therefore be incorporated into, and blended with, the scholarship of 
teaching and learning agenda. Part of this agenda would be a focus on innovation 
and development, as well as research into entrepreneurial opportunities (Macmahon 
& Huijser,  2015 ). The latter would apply to both students and professional staff 
inside the university and partners outside the university or in some cases to all. An 
explicit research agenda not only allows for a focus on the future, but if this agenda 
is integrated into the curriculum, it also inculcates students with a ‘researcherly’ 
disposition (similar to a scholarly disposition). 

 At Maastricht University (a PBL institution), the Faculty of Health, Medicine 
and Life Sciences has established a systematic approach to embedding educational 
research into its everyday practice. Van der Vleuten et al. ( 2010 ) identify what they 
call two organisational conditions – academic status for educationalists and a recog-
nised research program – as having been critical for education research in their 
institution. This reinforces our point above about the need for a systematic approach 
to research and scholarship, including a systematic approach to creating space and 
time for it, as well as recognising it as a valuable and therefore valued activity. The 
research program in Van der Vleuten et al.’s (p. 219) case study pursues the follow-
ing goals:
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•    To investigate the nature of human learning and learning environments  
•   To collect scientifi c evidence for health professions education  
•   To drive educational innovation  
•   To educate staff in education research    

 From the fi rst point, we can see that this is a broader research agenda than schol-
arship of teaching and learning agendas usually are, and there is a broader research 
focus that zooms in on the broader idea of human learning and learning environ-
ments, which coincides with agile PBL ecology for learning. The data collected in 
this way would inform the learning and teaching design, which would then be fur-
ther evaluated and redesigned, based on the scholarship agenda, much like Laksov 
et al.’s ( 2010 ) continuum. To make this more concrete, the research agenda would 
result in evidence-based ideas about what makes for an effective learning environ-
ment in the twenty-fi rst century and how this changes over time. This would then be 
used to inform appropriate agile PBL problems, assessments, teaching and continu-
ous improvement initiatives. Again, we are using  agile  PBL in a broad and ‘fl uid’ 
sense because it needs to be responsive to a changing evidence base and emerging 
data and issues that the research agenda provides over time. This is not simply a 
reactive process, but also very much a proactive and future-oriented one. For exam-
ple, if we have identifi ed (based on available research) that our graduates need ‘par-
ticular’ skills to function in the twenty-fi rst century (Davies, Fidler, & Gorbis, 
 2011 ), then our institutional research agenda should, for example, focus on the best 
ways to stimulate these ‘particular’ skills. This would then in turn inform the design 
of problems in a PBL ecology for learning, as well as the circumstances under 
which such problems would be addressed, for example, in a classroom or in a work-
place (Edwards,  2015 ), or a combination thereof. 

 The second goal refers to educational research that is specifi cally tailored to 
particular disciplines, in Van Der Vleuten et al.’s ( 2010 ) case, the health professions. 
We have already discussed the need to go beyond disciplinary silos in earlier chap-
ters (e.g. Chap.   4    ), so in agile PBL, the research focus should not purely be on 
individual disciplines, but rather should have an inbuilt focus on interdisciplinarity 
and on problems that require interdisciplinary approaches in order to address them 
successfully. Much like the interdisciplinary teaching teams we have been 
 advocating, the research agenda should also be characterised by interdisciplinary 
research teams. To reiterate and to allay fears of ‘watering down’ disciplinary 
strength, this does not mean that we advocate doing away with disciplines alto-
gether. Far from it, we recognise the legacy and the continuing importance of disci-
pline-based specialisations. However, evidence increasingly suggests that most 
problems in the twenty- fi rst century require a multidisciplinary approach (Mulderig, 
Macan, Hendricks, & Noel,  2014 ) and therefore an ability to work across disci-
plines or at the very least an ability to work in interdisciplinary teams. Universities 
have long had a silo mentality when it comes to disciplinary research, and this atti-
tude continues to reverberate across the sector despite rhetoric to the contrary. For 
example, in our case study here, those in the health professions increasingly need to 
work in teams that combine, for example, business, entrepreneurial, marketing and 
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technological expertise, rather than being purely focused on health and medicine, 
while another ‘silo’ takes care of another bit, and never the twain shall meet. 
Working across those tasks with a team that is used to discussing each other’s roles 
and mutually reinforcing each other’s skills is much more effective, and it is thus 
part of the research agenda to explore how such skills are most likely to develop, 
without undermining the development of discipline-specifi c expertise. 

 The third goal, research that drives educational innovation, is central to a research 
agenda in an agile PBL ecology for learning. In other words, in an agile PBL cur-
riculum, nothing is taught in the same way twice, which again does not mean that 
there are no disciplinary fundamentals that are not part of the curriculum. However, 
it means that the way they are taught differs with every iteration of a course, because 
the problem that students need to address (in interdisciplinary teams) is different 
every time. A research agenda that focuses on educational innovation is therefore 
crucial, because agile PBL is about continuous innovation. This works both on the 
level of the curriculum and the teaching agenda itself, but importantly, it also applies 
to the level of teaching for innovation. In other words, agile PBL is not content to 
simply teach what is and what should be; rather, it has a strong focus on instilling in 
students a focus on what could be or perhaps a focus on a ‘feasible utopia’ (Barnett, 
 2013 ). This involves skills and dispositions that include critical thinking, entrepre-
neurialism (Oosterbeek, Van Praag, & Ijsselstein,  2010 ), social entrepreneurialism 
and future thinking (among others). All of these therefore need to be an integral part 
of the research agenda, and they need to be present in the teaching and learning 
context, for example, integrated in an agile PBL problem. This goal therefore exem-
plifi es the nexus between research, scholarship, teaching and learning, as well as the 
merging of roles between researchers, teachers, employers and students. This is 
what we are talking about when we refer to the need to recognise and value the 
fl uidity of siloed disciplinary boundaries and the need for agility in an agile PBL 
ecology for learning. 

 The fi nal goal, educating staff in educational research, is a crucial element in the 
research agenda, as it is part of the overall agenda of change that is required in an 
agile PBL ecology for learning. In the current university climate, there are voices 
that advocate a more rigid boundary between researchers and teachers (Matchett, 
 2012 ; Probert,  2014 ), but we argue strongly that research, scholarship, teaching and 
learning are all part of a shared teaching and learning context and should not be 
separated. Quite the opposite, we argue throughout this book that the boundaries 
between systems are porous and should allow for liquid knowledge to fl ow in, out 
and in between. And that means interdisciplinary teams require a combination of 
skills, which includes research skills and design based on scholarship. In our case 
here, this applies to an agile university context, but we would argue that it applies to 
any disciplinary context, as there are no disciplines that exist in isolation, and if 
there are, they would likely benefi t from some interdisciplinary contact. To return to 
Van der Vleuten et al.’s ( 2010 ) fi nal goal, educating staff in educational research is 
therefore a very important part of an agile PBL ecology for learning and should be 
structurally built into each academic’s workload and career progression pathways. 
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In the students’ case, structurally build research skills in the agile PBL curriculum 
and have students partner as coresearchers in research.  

    From Theory to Practice 

 If we consider Laksov et al.’s model and continuum of teaching through to research, 
with the scholarship of teaching and learning somewhere in the middle, then this 
raises an urgent question: who is going to do what, and when? In other words, in 
practice, many academics feel devalued, overworked and demoralised enough as it 
is (Hil,  2012 ). How are we going to make them engage with agile PBL that requires 
them to engage in a number of roles and tasks that are different from the traditional 
teaching paradigm, as discussed in Chap.   7    , and on top of that require them to 
engage in the scholarship of teaching and learning and in the university’s research 
agenda? 

 The answers (and they are multiple) are not simple, but they do relate to instilling 
a sense of excitement and a sense of involvement in something revolutionary (a 
‘feasible utopia’) and in something that has the potential to have a huge impact on 
the way we approach the ‘business of educating students’. The answers relate to a 
number of different factors:

•    Change management in a way that provides a certain amount of control to staff 
and a feeling that they matter, leading to a sense of ownership among staff. This 
means that one cannot simply impose the radical changes required for agile PBL 
to work, without involving staff in the process from the very beginning.  

•   Related to the fi rst point is the importance of creating space and time for staff to 
engage in continuous experimentation, assessment, evaluation and research, 
without feeling completely overwhelmed and going to ground as a result. We 
discussed the use of communities of practice and action learning groups in this 
respect in Chap.   8    , and these communities of practice and action learning groups 
can be a similarly important part of a sustainable research and scholarship 
agenda.  

•   Build into the university’s human resource policy and process to create spaces 
for staff (academic and nonacademic) to take ‘time out’ from the university to the 
macro-system as sabbaticals or industry/professional internships for an extended 
period of time. Engagement in these out-of-university spaces can only renew 
staff’s thinking, feeling and doing and help the university to sustain research and 
scholarship agenda.  

•   As part of the research agenda, it is important to provide staff with choices in 
what research special interest groups to engage with, or indeed which special 
interest group they would want to establish. In principle, there should be no lim-
its to what can be included here, as long as the groups themselves can convinc-
ingly justify their need of existence and contribute to a sustainable and innovative 
research process and outcomes.  

9 Agile PBL Research: Developing a Sustainable Research and Scholarship Agenda

http://dx.doi.org/10.1007/978-981-10-2454-2_7
http://dx.doi.org/10.1007/978-981-10-2454-2_8


189

•   Apart from time and space (in terms of workload), these action learning groups 
and communities of practice need incentives to stimulate particular outcomes. It 
is therefore a good idea to structurally build in potential (and competitive) 
rewards based on performance and outcomes (rather than outputs). Rewards can, 
for example, take the form of actual staff awards for performance, but can also 
include performance-based travel stipends for research and scholarship 
purposes.  

•   Incentives can include the research and scholarship outputs themselves, in the 
form of journal articles, book chapters, video presentations and so on. If an 
action learning group or community of practice can convincingly argue that they 
will produce a big research or scholarship outcome and/or product, if given 
focused development time, an incentive can be a funded writing retreat for that 
group (obviously based on track record and merit) (Barrett & Moore,  2011 ).  

•   Rather than a traditional model of staff professional learning, staff’s expertise is 
recognised and utilised by other communities of practice and action learning 
groups. This not only allows staff to further develop their own expertise, but it is 
also a way of valuing prior skills, knowledge and expertise, which can be a strong 
motivator.    

 These are just some ideas around a radically changed practice model. However, 
the strongest incentive by far is that teaching in an agile PBL ecology for learning 
becomes a motivating and exciting practice in itself, and research and scholarship 
are literally woven through the curriculum. Everyone is involved in research, schol-
arship, design, teaching and learning, and this has the potential to remove the tradi-
tional dichotomy between teaching and research and create a more productive space 
where these different areas fl ow into and interact with each more seamlessly. 

 Van der Vleuten et al. ( 2010 , p. 222) identify the central success factor for their 
research program as being that ‘all staff members involved in education research 
also participate in educational development and teaching activities. Actual problems 
encountered in educational practice are often starting points for research’. Again, 
we can add students to research action learning groups and communities of practice, 
as well as employers and professional staff from the related systems of the agile 
PBL ecology for learning, and this would only diversify the input, thereby poten-
tially strengthening the outcomes. In addition to the practical suggestions here, 
action learning groups and communities of practice themselves should have input in 
what kind of incentives would have a stimulating effect on their own practice, as a 
sense of ownership, and a level of control over the agenda is vital if any of this is to 
come off the ground. If this model works as it is envisaged, new initiatives and inno-
vations will be generated at the grassroots, and senior management will only need 
to provide the broad boundaries and strategic directions or in short operate as 
facilitator.   
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    Conclusion 

 We began this chapter by identifying a strong and lingering dichotomy between 
research and teaching, and throughout this chapter, we have argued what we have 
argued throughout this book: that the strict disciplinary and activity boundaries that 
characterise university structures and practice are no longer in step with what is 
needed in the twenty-fi rst century when they move out of the university. We have 
argued that graduates need different skills that we do not necessarily teach in tradi-
tional university classrooms (including more traditional PBL-based classrooms). 
We have also argued that the nature of knowledge itself, and therefore the nature of 
all knowledge-related activities, such as teaching and learning, as well as research 
and scholarship, is changing and requires different approaches from the ones that 
have been in place for hundreds of years. This does not mean that we no longer 
value rigour or disciplinary specialisations; quite the contrary, we probably need 
them more than ever. However, it does mean that the knowledge environment has 
changed radically and that we have to respond to those changes and continue to 
respond to them if we are to stay relevant and if we are to have an ongoing impact 
on the agenda for continuous change in the twenty-fi rst century. Most importantly, 
we have to be proactive in our responses to these changes if we want our students to 
be in a powerful position to engage with and direct the agendas for the twenty-fi rst 
century. To do so, they need to be research and scholarship literate and involved in 
an agile research and scholarship agenda, and the same applies to their teachers and 
partners outside the university. So while research and scholarship are situated in the 
exo-system in the agile PBL ecology for learning, it should fl ow in and out, through 
all other systems through its porous boundaries, thereby informing, and being 
informed by, all other parts of the ecology.     
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    Chapter 10   
 Conclusion                     

          The justifi cation for a university is that it preserves the connection between knowl-
edge and the zest of life, by uniting the young and the old in the imaginative consid-
eration of learning. The university imparts information, but it imparts it imaginatively. 
At least, this is the function which it should perform for society. A university which 
fails in this respect has no reason for existence. This atmosphere of excitement, aris-
ing from imaginative consideration, transforms knowledge. A fact is no longer a 
bare fact: it is invested with all its possibilities. It is no longer a burden on the 
memory: it is energising as the poet of our dreams, and as the architect of our pur-
poses. Youth is imaginative, and if imagination be strengthened by discipline this 
energy of imagination can in great measure be preserved through life. …Fools act 
on imagination without knowledge; pedants act on knowledge without imagination. 
The task of a university is to weld together imagination and experience. (Whitehead, 
 1967 , p. 93, The Aims of Education, written in 1929) 

 Agile PBL, within an agile PBL ecology for learning, is about humanising higher 
education through imaginative approaches to student learning, to teaching, to cur-
riculum, to assessment, to professional learning, to interdisciplinary approaches that 
go well beyond the institutional walls, to student development and support, to cur-
riculum sustainability, to research and the scholarship of teaching and learning, and 
to administration and leadership. Throughout this book, agile PBL has taken the 
idea of a human ecology seriously. In other words, an agile PBL curriculum is not 
contained in a discipline or a course, but instead is infl uenced by and affects the 
wider society. This, in turn, means that it affects others in various environments of 
the university and therefore should be the concern of all parts and layers of the uni-
versity and beyond. In other words, all four systems in the agile PBL ecology for 
learning we have presented here affect each other, and so they should. Agile PBL 
then is about reinvigorating university education and blurring rigid siloed boundar-
ies. There is no one person, nor the teacher, who is responsible for educating stu-
dents. Rather, it is everyone’s responsibility, including the students, employers and 
wider social networks inside and outside the university. Agile PBL is about welding 
together imagination and experience in potentially every layer of society; it is thus 
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about making connections, rather than erecting barriers. Again, ecosystems – peo-
ple and environments – do not exist in isolation, but are rather interdependent, and 
they interact with each other. When all elements connect, ‘magic’ can happen, or 
what we have with Barnett ( 2013 ) referred to as a ‘feasible utopia’. However, ecolo-
gies are potentially also fragile, especially if different systems within it are compet-
ing, rather than complementing each other. We have imagined here that students 
who move out of an agile PBL university or ecology for learning will have the abil-
ity to think, feel and act on the connections between the four systems in the ecology, 
and they will be able to move freely between them. In this way they may become 
Whitehead’s ( 1967 ) ‘poets of our dreams and the architects of our purposes’, confi -
dent in their abilities to unlock and apply their imagination. 

 The recurring theme in Whitehead’s statement above is imagination, and this is 
not coincidently also the underlying ‘dreaming’ about an agile PBL ecology for 
learning, or the imagining of this ‘feasible utopia’. Imagination in teaching is not 
just about imparting content and knowledge, but also about unlocking the human 
qualities and potential of education. Agile PBL is about continuous renewal, rather 
than a one-off project, and this requires delving deep into our inherent human imag-
ination. Sir Ken Robinson ( 2006 ) has convincingly argued that education kills our 
creativity and imagination, but this is not a foregone conclusion; we can change this. 
Agile PBL is about reinserting imagination into the universities. Imagination is 
about continuous renewal, experimentation, reinventions, exploration, adaptation, 
creation and all of this in contexts that are relevant to those engaged in the process. 
It is not about maintaining the status quo, but about continuously questioning and 
rethinking the status quo. It is about imagining what a better future would look like 
and then taking control over that future, through imagination, rigorous dedication 
and humility – a ‘feasible utopia’ (Barnett,  2013 ). None of this is easy to achieve, as 
many universities are characterised by structures and boundaries that have seem-
ingly been in place for a long time. However, if we choose the alternative, then we 
will wake up one day and the bottom will have fallen out, and the whole enterprise 
will have become largely irrelevant. 

 University structures are often concerned with clarity and clear boundaries 
around who does what, which is epitomised in disciplinary thinking. In reality, how-
ever, a university’s ecology is not quite as neatly organised and involves a number 
of interacting ecologies which are part of a student’s learning. In other words, the 
micro-, meso-, exo- and macro-systems are messy and porous, and we see a con-
tinuous blurring of boundaries between personal and academic learning and lives – 
work and study, personal and professional relationships, family, community and 
society. All of these are always already connected and interrelated and therefore 
impact on each other. It’s just that these relationships are neatly and artifi cially sepa-
rated in many universities. Agile provision in the university has ‘the potential to 
enhance student learning, widen opportunities for participation in higher education, 
and develop graduates who are well-equipped to contribute to a fast-changing 
world’ (Barnett,  2014 , p. 10). An agile PBL takes these connections seriously and 
therefore infuses them into the relevant contexts in its overall ecology for learning. 

10 Conclusion
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 In this book we have repeatedly discussed the links between the university and 
society. Again, this is about Whitehead’s ( 1967 ) challenge for universities to be 
‘welding together imagination and experience’. The human dimensions of an agile 
PBL ecology for learning never stand still, but rather adapt continuously to ever 
changing circumstances and contexts. Moreover, agile PBL has a future-oriented 
focus, in that it is forever concerned with continuous improvement, not just of the 
curriculum, but of society itself on a global level. On a student level, the expected 
outcomes of the process are clear: graduates who are not afraid to think about solu-
tions to current or future problems; graduates who are comfortable with change and 
indeed thrive in dynamic environments; graduates who feel a sense of responsibility 
as global citizens, rather than a singular focus on their own wealth accumulation; 
and graduates who are not constrained by the boundaries of their current position, 
but who are always looking out for better ways of doing things. In the immortal 
words of John Lennon, you may say we are dreamers, but we would argue that agile 
PBL is about creating an educational environment where dreaming is encouraged 
(the utopia part), as long as it is followed up by tangible and evidence-based solu-
tions (the feasible part). In short, it is about injecting rigour into imagination. 

 An agile PBL ecology for learning is about humanising higher education. It is 
about integration and interconnectedness; it is about reciprocity and shared respon-
sibility; it is about respect and collaboration, rather than about individual achieve-
ment; it is about fl uidity and fl exibility, between systems and within systems, rather 
than about rigid and infl exible boundaries. It is the combination of knowledges, 
skills, confi dence and humility in the ability to be unafraid of the complex and 
uncertain world, for students, staff and other signifi cant people in the university, as 
well as for employers and other relevant persons beyond the university. In doing so, 
we hope our imagining of an agile PBL ecology for learning, inspired by 
Bronfenbrenner’s human ecology development model, can in some way inch 
towards a new awakening for higher education in improving ‘the course of human 
life at the levels of both individual and their social world’ (Lerner,  2005 , p. xix).    
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