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Education for collaboration in construction — challenges for
universities and institutions

John Connaughton
in Meikle, J. and Best, R. (eds) 2023 Describing Construction: Industries, Projects and Firms, pp.67-87,
Routledge, Abingdon

Introduction

Construction industries around the world are frequently characterised by generally poor
performance across key processes of design development, coordination, management and
construction leading to projects that are late-running, over-budget and poorly built. Factors
implicated in this include: the organisational and technical complexity of construction projects;
disciplinary fragmentation in design and construction; and commercial barriers to effective joined-up
working between the parties involved. Improving collaborative working among construction
participants as a way of tackling these problems has attracted the attention of scholars for some
time (see, for example, Xue et al. 2010; Monson et al. 2015). Industry-based practitioners have also
joined calls for more collaborative working (Morrell 2015; Farmer 2016). In spite of this, and of
further arguments that improving collaboration will contribute to more durable behaviour change
that will benefit construction as a whole in the long term (Smyth and Pryke 2008; Sunding and
Ekholm 2015), achieving more collaborative design and construction processes is still an elusive goal.
Questions about how those involved in construction projects can work more effectively together to
improve outcomes (Gottlieb and Haugbolle 2013) remain broadly unanswered.

Why is this? It is possible to suggest a range of potential causes across a variety of different
perspectives and levels. Professional institutions, focused primarily on the development of their
specific, mono-disciplines of architecture, engineering, construction and management, and their role
in safeguarding their members’ interests do not naturally see improved collaboration as their central
concern (Foxell 2019; Morrell 2015). Construction businesses, drawing on lengthy industrial
traditions and working within an extensive apparatus of regulation, contracts, processes and
procedures that essentially enshrine these institutional divisions do not generally cope well with
innovation and change (Reichstein et al. 2005) and have little incentive to do so. The public,
including the industry’s clients, may have little direct interest in collaboration between professional
disciplines either. This is arguably because they rely heavily on the professional knowledge in
discipline-specific areas to safeguard their interests, and their scope for redress in cases of failure is
formed out of sharp distinctions between them (e.g. Lee et al. 2020). And construction education,
which to a large extent mirrors these wider institutional and societal structures and arrangements, is
also implicated. A key criticism is that higher education prepares graduate construction
professionals for a life of mono-disciplinary practice that effectively ignores both the need for them
to work effectively together with other disciplines and, crucially, the development of skills that
would enable them to do so (MacDonald and Mills 2013).

A central dilemma then is that while many associated with construction wish to see more, and more
effective collaboration between different disciplines, much of the industry’s underlying structures
and arrangements are at best not designed with collaboration in mind and, worse, may present
significant obstacles to achieving it. Within such context, this chapter focuses on understanding the
current and potential contribution that construction education at tertiary/professional level can
make in supporting collaboration. To help do that, it will be argued that an important and
frequently overlooked challenge to improving collaboration lies in the nature of what collaboration



actually is, and a lack of clarity over what work it involves. So before turning to an examination of
the role of construction education, attention turns first of all to concepts and practices of
collaboration.

What is collaboration, and how is it done?

There is now a somewhat extensive and growing literature on collaboration in the construction
domain. At a very general level, collaboration may be viewed as a form of collective human action in
pursuit of a common goal (Wood and Gray 1991). Beyond that, however, there is less agreement
about what is involved, and considerable variety in how it is treated in terms of its foundational
concepts, the circumstances or conditions that might influence it, the different forms it takes and its
underlying purpose.

Key concepts, principles and conditions

Foundational concepts include trust and mutual respect between participants (Kadefors 2004;
Nystrom 2005; Gajendran and Brewer 2012; Hughes et al. 2012), openness and effective
communication (Gajendran and Brewer 2012), and a willingness of participants to work together
allied with ‘appropriate’ behaviours (Lloyd-Walker et al. 2014). Favourable conditions are related to
such foundational concepts and include relational attitudes and teamworking quality (Suprapto et al,
2016), a mutual understanding of project goals and tasks (Okhuysen and Bechky 2009; Mattessich
and Monsey 1992), the absence of a range of inappropriate cultural ‘barriers’ (Mollaoglu et al. 2015),
and often the presence of a ‘convenor’ (Wood and Gray 1991) to steer and manage the collaborative
endeavour. In terms of the forms that construction collaboration may take, work tends to focus on a
wide range of organisational and contractual project arrangements, including partnering, alliancing,
joint ventures and networking that are considered to fall within what Hughes et al. (2012: 355)
describe as an ‘umbrella’ term of collaboration. In a meta-analysis, London and Pablo (2017: 555-
558) draw elements of work on collaboration together and characterise dominant portrayals in
mainstream approaches as involving a human activity, led by a convenor and focused on achieving a
common goal, seeking integration, accompanied by formal arrangements and ‘structures’, and
taking place in an external environment.

What is collaboration for?

Such contributions are of course important in helping to understand the conditions for collaborative
working and how they might be formalised in project contractual arrangements. Indeed, they may
be seen as directed at overcoming the kind of institutional and commercial obstacles discussed
earlier. But they say little about why construction professionals should collaborate (what it is for)
nor, more particularly, what collaboration practice actually involves. These questions matter for
those concerned with construction education and the challenge of preparing graduates for a future
of collaborative working during their professional lives. And here the question of what it is for
seems crucial to understanding what collaboration might entail in the day-to-day work of project life
—who works with whom; in what ways; and towards what ends? Yet such questions are not always
explicit in much of the collaboration literature. Instead, the core purpose of collaboration in
particular is often taken as self-evident: construction is a complex process requiring the input of
different disciplines, so improved collaboration between them will improve the process. But is that
enough? Is collaboration simply about improving process and efficiency, or might it be more to do
with improving outcomes and effectiveness, or indeed both? For Hughes et al. (2012), for example,
‘desirable aspects’ of collaboration may include reducing waste and improving efficiency and profit
for those involved. But for Schottle et al. (2014), collaboration is about more than this: it is a way of
achieving commonly agreed project goals through a joint enterprise in which participants solve
problems together and may even share in the risk and reward of doing so.



What does collaboration involve?

And what do such different notions of what collaboration is for imply for what it involves and how it
might be done? Perhaps because the purpose is not always clearly defined, the different ways in
which collaboration is conceptualised and described are not so clearly distinguished either. For
some, collaboration is a general term for working together, and is used synonymously with other
terms including coordination and cooperation, as in Bygballe et al. (2016), for example, to help
explain the quality and intensity of relationships between project participants. But coordination is
arguably different, involving more of a temporal or organisational ordering of the respective inputs
of project participants working together (e.g. Bechky 2006; Okhuysen and Bechky 2009; Boudeau
2013 and, indeed, in Bygballe et al. 2016). And according to Schottle et al. (2014), such coordinating
activity requires less integration of the respective contributions of different disciplines than a more
active form of collaboration that is about creating a shared enterprise between them. Similarly,
cooperation may cover situations where disciplines contribute their respective inputs but stop short
of an active sharing of them, retaining ownership of their contributions alongside their professional
independence. Again, Schottle et al. (2014; 1273-5) distinguish this from what they consider to be
collaboration, the latter involving participants surrendering some of their independence in sharing
responsibility for problem solving in the joint enterprise they create and in which they share the risk
and reward of resultant outcomes.

In a sense, then, these different concepts of working together — of coordination, cooperation and
collaboration — could potentially represent different degrees or intensities of collaborative working,
reflecting also the extent to which contributions from individual participants are integrated. But, as
noted, they are not always clearly delineated in treatments of collaboration. A similar and
potentially useful categorisation is available from work in the area of collaborative research that
takes a disciplinary perspective. Klaassen (2018), drawing on Menken and Keestra (2016) highlights
distinctions between multidisciplinary, interdisciplinary and transdisciplinary working in terms of a
simple and gradual scale to help describe how knowledge from different sources is progressively
integrated. Their scheme is illustrated in Figure 1. At the first level, termed multidisciplinary
working (Multi), disciplinary contributions are unintegrated. Each discipline contributes a piece of
the jigsaw, so to speak, which is largely unaltered in the final outcome and sits alongside other
disciplinary inputs. The result is a series of parallel visions of the ‘problem area’ (or, in construction
project terms, the project aims and potential solutions) from different disciplinary perspectives. By
contrast, at a higher level of integration and collaborative working (termed interdisciplinary working
— Inter), the different disciplinary contributions become more integrated in a synergistic way,
developing shared problem solutions (Schottle et al 2014) that go beyond the primarily additive
outcomes of multidisciplinary working. And finally, transdisciplinary working (Trans) involves
stakeholder contributions outside of the normal disciplinary groupings in a search for innovative
solutions.



Figure x.1 Levels of integration in different forms of collaborative working

Multi Inter Trans
A B
B A B Non-discipline
knowledge
Unintegrated Integrated Integrated
multidisciplinary results interdisciplinary results transdisciplinary results
from disciplines A and B from disciplines A and B

Source: After Klaassen, 2018; Menken and Keestra, 2016

Construction, with its often complex requirements and site-specific contexts that mean solutions are
not always known in advance, is particularly amenable to interdisciplinary problem solving. In recent
years a focus on the challenges presented by the need for improved sustainability performance
requiring novel, inter- and transdisciplinary solutions has brought this into sharp focus (Hill and
Lorenz 2011; Pero et al 2017). Yet, in work on collaboration, the distinction is not always clearly
made and, as with the interchangeable use of concepts such as coordination, cooperation and
collaboration, the implications for what interdisciplinary and transdisciplinary working might mean
for construction are not always explicitly recognised or explored.

So, perhaps because of this, little attention is paid to understanding the practices of collaboration
and how people work together in different ways, particularly in the kind of interdisciplinary working
that involves the sharing and integration of knowledge and decision inputs to create novel, shared
solutions. Rather, the focus of a good deal of the literature seems to be more on understanding and
developing the conditions — contractual and otherwise — favourable to collaboration. And because
of this, there is an underlying assumption that really all that is needed to unlock the assumed innate
potential of professionals to collaborate are the right conditions to enable them to work together.
But what of the actual doing of collaboration, especially in interdisciplinary working which suggests
that professionals work across disciplinary boundaries and, indeed, may share responsibility for
outcomes? If they already know how to do this, where does this knowledge come from?

Education for collaboration in construction— an overview

Collaboration in degree-level construction education

Education of construction professionals at undergraduate level tends to be delivered primarily
through degree programs in mono-disciplinary schools and departments focusing on architecture,
urban planning and a range of engineering, construction management and surveying disciplines
(Morell 2015; Maclaren et al. 2017). Such programs generally offer a route to membership of



professional institutions and are accredited by them. While MacLaren et al. (2017), for example,
note how some UK institutions require degree programs to take account of the need for skills in
aspects of collaboration, including teamworking and a knowledge of different disciplinary roles, a
brief review of the accreditation requirements of the main UK institutions suggests that such
requirements are not extensive — see summary in Table 1. Indeed, in so far as they acknowledge the
need for collaboration at all, they tend to focus mainly on developing an awareness of the role and
contributions of other disciplines rather than developing particular collaboration skills and
knowledge, especially for working at the interdisciplinary level.

Table x.1 Accreditation requirements of the major UK institutions for undergraduate degrees: the
extent to which they include explicit criteria relating to collaboration

RIBA Very little on collaboration in the General Criteria and Graduate Attributes at
(RIBA, 2014) Part 1 and Part 2, apart from General Criteria relating to understanding of ‘the
role of the architect within the design team’ and a knowledge of ‘professional
inter-relationships in ... architectural projects’ as well as ‘contributions of
architects and co-professionals to the formulation of the brief’ (2014; 59-61).

RICS RICS requirements are somewhat complicated by the range of surveying
(RICS, 2018) disciplines covered and the different ‘pathways’ to membership. Mandatory
requirements in the ‘Competencies’ guide cover ‘Diversity inclusion and
teamworking’ but do not explicitly cover collaboration (2018; 17).
Competencies also include leadership and managing people in relation to
senior roles (2018; 20-21) but not specifically in relation to collaboration.

ClOB CIOB acknowledges the need to ‘recognize the collaborative linkages and
(ClOB, 2018) interdisciplinary relationships’ and to ‘evaluate the challenges of working in a
collaborative environment’, but emphasis more on teamworking and conflict
resolution in terms of skills required for working with others (2018: 13-14, 18).

Engineering Engineering requirements are somewhat complicated by the range of
(Engineering Council, engineering disciplines and institutions involved. In the UK the Engineering
2014) Council sets the overall accreditation requirements for higher education

engineering programs. In these requirements the emphasis is mainly on
technical knowledge, competence and skill development in science and
engineering disciplines. There are some requirements in the ‘practice’
element for an ‘Awareness of team roles and the ability to work as a member
of an engineering team’ and a recognition of the personal responsibility
required for teamworking (2014; e.g. 14), but no explicit requirement for
interdisciplinary collaboration.

And while the relative lack of emphasis on collaboration in institutions’ accreditation requirements
perhaps underpins the reluctance of universities to focus on it, there are other factors at work.
Morrell (2015), for example, speaks about a fragmented and siloed construction education process,
observing that many schools and universities lack one or another of the disciplines necessary to
establish multi-disciplinary faculties and approaches. Further, for those that have them, single-
discipline departments can be isolated from each other by university structures (Morrell 2015: 59).
Maclaren et al. (2017; 182) highlight higher education funding structures that encourage academic
staff to develop deep domain expertise at the expense of competence — and an interest — in cross-
discipline collaboration. In earlier work, MacDonald and Mills (2013) also argued that such specialist
staff have little incentive to shed their hard-won expertise and associated teaching habits and
material developed over many years. Additionally, they point to a lack of compensation across
faculties for staff involvement in cross-disciplinary working, as well as pressures created by growing
class sizes (particularly in Australia, where many academics face minimum class sizes of 80) that



present difficult challenges for the development of multi-disciplinary programs (MacDonald and
Mills 2013: 97-98).

But this is not to say that tertiary education across construction disciplines has ignored the need for
collaboration in construction project teams. Far from it. Indeed, construction degree programs have
long recognised that construction professionals need to work together — Selman and Westcott
(2005), for example, describe how module design in built environment courses at the University of
the West of England has adopted an ‘interdisciplinary philosophy’ since the early 1990s. And degree
programs typically include elements designed to support the development of what Holland et al.
(2010) describe as ‘T-shaped people’: professionals that have deep knowledge of their own discipline
and a broad understanding of the roles and responsibilities of others in the team. Many ideas have
been proposed to address this in which, for example, construction courses could contain common
years of study across different disciplines, as well as common subject modules (e.g. Manthe and
Smallwood 2007). While this may seem to be a (albeit partial) response to institutional
requirements for knowledge of related professional disciplines, it does not explicitly address the
qguestion of the ability required to collaborate actively with them. However, more recent ideas
associated with learning in groups (frequently referred to as ‘collaborative learning’) have sought to
shift the emphasis towards the latter.

Education for collaboration — the importance of learning in groups

Ideas of learning in groups are not particularly new in tertiary education. Davidson and Major
(2014), for example, chart a growing interest in group-based learning since the 1960s, with
theoretical origins in social interdependence theory (see Johnson and Johnson, 1994; 2009) and
considerable, if at times mixed, empirical evidence supporting its beneficial use (e.g. Springer et al.
1999; Smits et al. 2002). Indeed, such has been the extent of academic interest that developments
in this broad area have led to a myriad terms describing a range of approaches to learning in groups,
including small-group learning, collaborative learning, cooperative learning, problem-based learning,
team-based learning and a variety of other terms (Davidson and Major, 2014: 9-10). And while this
descriptive terminology varies considerably, so also do ideas about the purpose of group-based
learning, ranging from claimed benefits in long-term knowledge retention to the development of
skills necessary for future collaboration.

In a helpful general categorisation, Davidson and Major (2014) distinguish three dominant forms of
learning in groups: cooperative, problem-based and collaborative learning, each having different
theoretical underpinnings and assumptions. In this broad scheme, cooperative learning covers a
wide range of approaches concerned with students working in groups in which they communicate
with and help each other to complete learning tasks (Davidson 2002; Leite 2016). Problem-based
learning puts the task or ‘problem’ — often presented as a ‘real world’, messy problem — centre stage
to provide both the context and stimulus for the acquisition of knowledge and the development of
problem-solving skills (Savery 2006). Collaborative learning departs somewhat from these
approaches in its focus on the co-creation of knowledge by students and teachers working together.
This essentially interpretivist approach (Bruffee 1993 in Davidson and Major 2014: 20-21) can be
task- or problem-focused, the emphasis typically falling on the creation of novel solutions or
products, and not simply the teacher’s version of them.

A further element may be a requirement for students to take responsibility for their learning and
what they create out of the collaborative endeavour (Bruffee 1993). While these broad distinctions
become blurred in application and development, they help with understanding both the purpose of
learning in groups and what this may involve. As with the concepts of collaborative working
illustrated in Figure 1, they also suggest a broad (albeit crude) ‘scale’ for understanding the extent of
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interdisciplinary collaboration that might be involved. With this in mind, some approaches to
learning in groups in construction education will now be briefly discussed. While a comprehensive
review is beyond the scope of this chapter, the intention is to illustrate the range of provision,
identify some of the more common elements and discuss the extent to which different approaches
may address particular concepts of collaborative working and learning discussed earlier.

How is education for collaboration in construction done? —some examples

Construction, with its focus on one-off projects and preoccupation with teamworking, provides
considerable opportunity for cooperation and problem-based learning approaches. In the
construction domain, Chan and Sher (2014), for example, distinguish a particular form of problem-
based learning as project-based learning, with the problem area in the latter more focused on the
development of workable, project solutions than the potentially more open-ended outcomes of the
former. Their interest is in improving students’ teamworking and interpersonal skills and, based on a
survey of students’ learning preferences, they argue that such skills may be improved when students
from different disciplines work together on multi-disciplinary, project-based assignments. Indeed,
such project- or case-based approaches now feature prominently in construction education,
particularly when geared towards collaborative working. The Live Projects Network, for example,
provides a resource base of projects intended to provide learning contexts that ‘extend the
institutional confines of the design studio’. While not exclusively focused on interdisciplinary
collaboration, the Network provides a sense of the diversity of approaches to the use of project-
based learning, particularly in relation to developing participatory approaches to the design of
buildings and urban spaces (see also Harris and Widder 2014, for example).

In a review of approaches to interdisciplinary construction education across four UK Higher
Education Institutions (HEIs), MacLaren et al. (2017) argue that it is not enough to try to teach
teamworking in interdisciplinary groups; rather, students need to experience the collaborative
environment in multidisciplinary project settings. Such experiential learning has long been a feature
of construction education, particularly in relation to site-based workers (Floe 2019) and with some
application in more professional disciplines also (Forster et al. 2017). The more immediate question
here, however, is the extent to which such learning is focused on particular concepts of
collaboration. Maclaren et al. observe that common features of seven group-learning case studies
examined include the implicit adoption of a working definition of collaboration from Wood and Gray
(1991) that describes a generic form of working together (2017: 183, 195-7). This is despite the
focus of many of the project-based scenarios adopted being on the development of innovative
solutions rather than more conventional responses to project/study briefs that might, perhaps, have
required a more purposefully creative, interdisciplinary form of collaboration described, for
example, by Schottle et al. (2014).

Of course, different project settings arguably provide different opportunities for group learning with
a focus on collaboration. The particular context of sustainable design, also requiring novel solutions
to interdisciplinary challenges, has featured explicitly in group-based learning approaches. This can,
according to Brncich et al. (2011: 23) provide ‘an effective framework for sustainable design and
construction education’. In the case study featured, they focus on some of the perceived benefits to
students of the group approach in raising their awareness of the roles of other disciplines and the
importance of communication in team working, as well as learning about important technical and
performance aspects of sustainable design. Valdes-Vasquez and Clevenger (2015) also use a
sustainable building project in an approach to developing interdisciplinary classroom activity
designed to promote more specific collaborative working skills such as communication, conflict
resolution, decision-making and problem solving. Their interest is in collaboration that is focused on



the development of improved design solutions: ‘building delivery is not produced from one person’s
thinking process; rather, it is the result of the technical collective knowledge from different
disciplines’ (Valdes-Vasquez and Clevenger 2015: 81).

The potential of computer-based developments to transform professional working is currently the
subject of considerable debate and enquiry (Susskind and Susskind 2015). In construction, the
particular adoption of Building Information Modelling (BIM) across its many guises to support more
integrated, collaborative working has also been the focus of a number of approaches to group
learning. MacDonald and Mills (2013), for example, suggest that university curricula have not
developed sufficiently rapidly to respond to growing requirements for collaborative working
capabilities in response to developments such as Integrated Project Delivery (IPD). They propose a
new framework that seeks to integrate principles of collaboration with BIM technologies through a
focus on the development of ‘both technical (I.T and discipline-specific) and interpersonal
(collaborative and teamwork) skills’ (MacDonald and Mills 2013: 99). To support this they advocate
revisions to professional institutions’ accreditation requirements so they address more collaborative
working skills.

Zhao et al. (2015) focus rather more on the potential of BIM to provide a learning environment for
collaborative skill development and working. They characterise a good deal of BIM coverage in
university curricula in the USA as being concerned with technology application, lacking a focus on
collaborative working. They argue that equipping students with BIM knowledge is not all that is
needed to meet industry’s needs for skilled construction professionals. Using a simulation of ‘real
world” working conditions requiring students to work within a BIM environment, they found that
students from different engineering and construction disciplines felt they improved their
collaborative workings skills in communication, coordination, cooperation and goal setting (Zhao et
al. 2105; 114-7).

Comiskey et al. (2017), while pointing to the relative immaturity of BIM-focused material in degree
programs in the UK and Ireland, focus on the use of data sharing platforms to support collaborative
learning in project-based activity among students from different disciplines. While the potential for
team-based problem solving to help those involved appreciate the contributions others can make is
recognised, learning outcomes seem rather more focused on technology application and use than
they are on the development of collaborating skill. Similarly, Vassigh et al. (2020) examine the role
of virtual- and augmented-reality (AR and VR) technologies to simulate ‘real world’ project
conditions for collaborative learning approaches in which students across different construction
disciplines work together. Using a sustainable building design scenario, their focus — as with
Comiskey et al. (2017) — is as much on the potential for learning collaboratively about the technical
and performance aspects of the sustainable design challenge as it is about learning how to engage in
more collaborative working. Nonetheless, the use of the AR and VR technologies was seen to
promote group discussion and interaction, and a generally positive student attitude towards working
together.

Education for collaboration in construction — some challenges and dilemmas

The foregoing vignettes of group-based learning approaches in construction highlight some
important issues for any consideration of the role of tertiary education in supporting collaborative
working among construction professionals. First, they provide evidence of significant activity in the
development of group-based learning approaches over a number of years to suggest that ongoing
criticism that education providers are either ignoring the need for collaborative working or lack the
ability to do anything about it is not well-founded. That said, however, approaches to group-based



learning, despite their range and diversity, can hardly be considered mainstream across the broad
landscape of construction tertiary education. And further, while many group-based approaches
adopt a form of ‘project-based’ learning (Chan and Sher 2014), there is considerable diversity and,
indeed ambiguity in terms of their purpose and the different forms of collaboration they are meant
to support. Itis not always clear, for example, whether such approaches are intended to enhance
core disciplinary knowledge on the one hand, or skill in collaborative working on the other, or indeed
both. To put it another way, are they about learning collaboratively or learning to collaborate?

Learning collaboratively or learning to collaborate?

It is possible to distinguish the potential learning outcomes of the kind of group-based learning
discussed above in two important ways. In the first of these, students learn more about their
disciplinary or topic domain and related areas, and at the same time develop a better awareness of
others’ inputs and capabilities (Manthe and Smallwood 2007; Brncich et al. 2011; Comiskey et al.
2017). In other words, learning outcomes are primarily single-discipline focused. While students
learn from each other alongside their peers from other disciplines, they exchange information and
knowledge in a primarily cooperative learning activity that is focused on enhancing their
understanding of the role and context of their own discipline.

By contrast, learning outcomes may be focused more on how to work collaboratively. In this
approach the focus is more on the development of skills in aspects of collaborative working including
communication, the development of interpersonal working relationships, and leadership (McDonald
and Mills 2013; Chan and Sher 2014; Maclaren et al. 2017; Vassigh et al. 2020). In these approaches
students are typically engaged in more of a joint endeavour around the problem area as part of a
mainly collaborative activity geared towards developing additional know-how in joint problem
solving and in working together.

These outcomes are not mutually exclusive and may not always be so easily distinguished either.
However, in terms of the collaborative working scheme outlined earlier (see Fig. 1), learning to work
alongside each other may be distinguished from learning to work with each other. In these terms,
the former may be characterised by a primarily multidisciplinary exchange of information between
participants, whereas the latter is more concerned with he co-creation of knowledge as participants
collaborate with each other in a joint enterprise. The problem, when these outcomes are not clearly
distinguished, is that what seems to matter more is the act of bringing students from different
disciplines together in the belief that this, of itself, is sufficient to open up a range of collaborative
learning outcomes. It is as if — as reflected in a good deal of the collaboration literature briefly
reviewed above — the presence of appropriate conditions (here in the form of multidisciplinary,
group-based learning settings focused on project ‘problems’) is all that is needed to enable the
innate collaborative abilities of students to come to the fore. And in these terms, opportunities for
both the development of disciplinary knowledge and, where required, new collaborative capability
are expected to arise without having to pay specific attention to either of them.

But some important questions arise here. One concerns skills. By mentioning so-called collaborative
skills such as communication and relationship development, many approaches to group-based
learning seem to take for granted what is involved in collaboration, without explicating what these
skills involve nor how they might support and help participants to engage effectively in collaborative
working. And this obscures a further question, which is about the nature of the collaborative
endeavour that is envisaged and may be desired. In terms of the collaborative scheme shown in Fig.
1, is the idea to help prepare students for a future of multidisciplinary working, or of inter-
/transdisciplinary collaboration? For if these distinctions are significant, surely they also matter in
terms of the skill requirements of potential collaborators. These questions go to the core of what



the role of tertiary education in this context might be and raise a number of challenges and indeed
dilemmas for providers in mainstreaming collaborative approaches that will now be discussed.

Can collaboration be taught?

Many of the approaches to group-based learning highlighted above draw on theories of
collaborative learning to help explain and set them in context. Problem-based learning, with its early
origins in the teaching of medicine and other healthcare disciplines (Savin-Baden and Major 2004)
provides the basis for a number of approaches (Chan and Sher 2014; Vassigh et al. 2020). Group-
based learning more generally has somewhat deeper origins (Dewey 1938) that are reflected in
many contemporary approaches. These include a number of the construction-focused and group-
based initiatives described by MacLaren et al. (2017) that emphasise the participatory nature of the
problem/project settings, and recognise the educational value as lying in the process rather than the
output. Other approaches align with recognised learning frameworks and taxonomies, such as
‘Bloom’s taxonomy of learning’ (Bloom et al. 1956) that is adopted by MacDonald and Mills (2013:
99) into a framework designed to support academics in the incorporation of collaborative design
principles into their curricula. But few, it would seem, are informed to a similar degree, if at all, by
theories of collaborative working, or an explication of associated collaborative working practices.

A challenge, however, is that work on collaboration in construction in particular is at an early stage
in its development and, as argued above, there is little established theory, nor much consensus on
what collaborative work actually involves either. And in its absence, one problem is that, as noted
briefly above, work on collaborative learning tends to cover a range of aspects perceived to support
collaborative working — good communication, the development of interpersonal relationships,
teamwork, conflict resolution, leadership, and a host of others — but without necessarily highlighting
any of them or unravelling and explicating their respective roles in collaborative work. What is
needed therefore is more scholarly work focused on what different forms of collaboration involve
and what differences between them mean so that the knowledge and skill needed in their
performance can be understood and developed by those providing the education intended to
support them. While the need may seem obvious, it has tended to be ignored in work on group-
based learning in construction and, for such work to progress, needs to be brought more fully into
thinking about collaborative learning — and working —in this sector.

A further challenge, particularly in relation to the kind of interdisciplinary collaboration discussed
throughout, is to understand not only how collaboration works, but what the implications of working
across disciplinary boundaries might be, for professional institutions, businesses and individual
professionals. Questions of how normal professional boundaries (what Abbott 1988 [at 88-90]
refers to as ‘jurisdictions’) may need to be relaxed or even reconfigured. These challenge the
relevance and durability of traditional jurisdictions of professional ‘practice’ and the role of
institutions in developing and protecting them. The role of construction businesses, many of which
are organised for the delivery of professional services along disciplinary lines and are regulated by
institutions (Connaughton and Meikle 2013) is also relevant. Questions of professional identity,
amongst other things, arise for individual professionals also. While a more detailed exploration of
these issues is beyond the scope of this chapter, they are germane to a consideration of how
professional knowledge and competence is organised and managed, and traded in the construction
marketplace. In this context, the extent to which interdisciplinary collaboration may require new
competencies, and who might be responsible for providing them raises an enduring question: is it
about education or training?
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Key dilemmas for education

Tertiary educators regularly confront questions of whether their role is the production of
employable ‘job-ready’ graduates or whether they are helping to prepare young people for a longer-
term lifetime of learning in a ‘learning to learn’ approach (for a discussion see Oliver 2013). Many
argue that they are primarily engaged in the latter, distinguishing education from training. And yet,
when it comes to thinking about working collaboratively in construction, the focus is on a largely
experiential approach that would seem to eschew thinking about understanding collaboration from
a more abstract and theoretical perspective in favour of an emphasis on learning how to do it by
experiencing the doing of it. Across many of the examples of group-learning discussed, it is possible
to see a sort of ‘dominant logic’ in which, according to MaclLaren et al. (2017), the preferred means
of helping students understand the demands of collaborative work is self-evidently to get them to
experience it in simulated multidisciplinary project settings. An irony in this, of course, is that it
would seem to place educators more in the practice and training domains than in the educational
one, at least in terms of the broad distinctions outlined above. Regardless, the more fundamental
guestions are about what such simulations of project life have to offer for learning outcomes and for
preparing graduates for working collaboratively and these questions are ultimately about the nature
and purpose of the collaborative enterprise in which graduates might be involved during their
working lives.

While there seems to be wide consensus that project-based simulation is valuable and enhances the
learning experience, must collaborative learning always be done by mimicking what is happening in
‘real’ project life? In relation to distinctions between multidisciplinary and interdisciplinary working,
for example, to what extent can simulations of typical project settings prepare students for a new
and different version of the project life they might encounter in future that is more open to active
collaboration involving cross-disciplinary working and responsibility sharing? Must future practice
be rehearsed as something knowable that will be encountered, or can it imagined and co-created as
new sets of activities and future practices? Addressing these latter questions, and paying attention
to the need for further work on the role and nature of collaborative working, educators could
potentially chart a clearer path which is more about teaching to learn rather than practising to do.

Additionally, important questions for educators centre around the relative efficacy of different
modes and approaches. Group-learning tends to be premised on a belief that experience of this
environment is valuable and improves learning outcomes. And while in general, evidence for the
benefits of collaborative learning seems mostly positive (e.g. Laal and Ghodsi 2012; Springer et al.
2009) findings are not entirely conclusive (e.g. Wang and Burton 2010). In the construction domain
this may be because, as noted above, learning outcomes are not always clearly defined and are, in
any event, difficult to assess. While short term knowledge retention and understanding is typically
evaluated via examinations and assignments, assessing more longer-term knowledge retention and
the development of collaboration skill presents significant challenges.

A number of collaborative learning approaches in the construction domain base evaluation on
student surveys undertaken during or immediately following the collaborative learning exercises
(Chan and Sher 2014; Valdes-Vasquez and Clevenger 2015; Zhao et al. 2015, Comiskey et al. 2017
Vassigh et al. 2020) that, to varying degrees, rely on students’ self-assessment and reported
satisfaction. These provide at best somewhat limited indicators of learning efficacy and, in line with
additional work to understand the nature of collaborative working identified above, there is a
further need to improve understanding of the usefulness and efficacy of different approaches to
group-based learning. These could perhaps involve a more longitudinal approach (for an example in
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healthcare, see Pollard et al. 2004) to collaborative learning across different collaborative settings
that would support its consolidation and further development within tertiary curricula.

Some further comments

Some important practical issues also arise in thinking about learning for collaboration and
collaborative learning. The idea of ‘T-shaped’ professionals (Holland et al. 2010) that have deep
knowledge of their own discipline and a broad understanding of the roles and responsibilities of
others does not, on the face of it, present insurmountable challenges for tertiary providers. But
given the extent to which many construction degree programs are accredited by professional
institutions, and the dominance of core, mono-disciplinary content at the expense of knowledge or
skill development in collaborative working (see above, and Table 1), a more practical question arises
as to how to fit it all in. A further dilemma for educators is that not all students like collaborative
learning — there may be particular cultural preferences across different student cohorts (Li and
Campbell 2008), and there is a sense also that some more talented students may feel that less
capable colleagues are benefitting at their expense in group-based work and assignments (Ford and
Morice 2003). Further, students may encounter collaborative learning opportunities fairly rarely,
and thus may feel less comfortable in such an environment than when working within their core
discipline, which may create a greater sense of belonging (Vassigh et al. 2020).

While such challenges would need to be addressed in the design of group-based learning
approaches, the more fundamental question of the relative efficacy of this form of learning opens up
a further debate around what it could be used for. The scope is potentially wide and could cover not
only a broad range of subjects that are typically taught in single-discipline modules that could be
delivered in a more collaborative learning environment, but entire programs as well. Indeed, there
is a growing interest in cross-disciplinary courses at both undergraduate and postgraduate level in,
for example, architectural engineering in the UK' that provide considerable opportunities for
collaborative learning. These would seem to open wider possibilities that go well beyond the
provision of a small element of group learning that, at best, allows students some brief, prior
experience of their likely future work settings. Instead, providing the majority of learning in a group-
based, intentionally cross-disciplinary setting could start to create the sort of ‘shared professional
identity’ among different disciplines that, as Hartenberger et al. (2013) argue, not only encourages
information-sharing between disciplines, but also more of a sharing and strengthening of collective
responsibility for project outcomes.

This then brings some of the questions for institutions identified above — about how generally
accepted jurisdictions of professional practice to support interdisciplinary collaboration might need
to be reconfigured — into sharper focus. Indeed, the key to the more widespread adoption of
interdisciplinary collaboration would seem to lie in joint working between education providers and
the professional institutions around an understanding of what it means to be a professional in
contemporary construction, and of the benefits of collaborative working. And while there would
seem to be considerable work to do here, a starting point could be recognition that, with
interdisciplinary collaboration centre stage, what really matters is a shared responsibility to society
generally for the outcomes of the design and construction process.

Concluding remarks

This chapter started with an overview of some of the ongoing problems endemic in design and
construction processes. Collaboration between design and construction professionals — particularly
in terms of inter-and trans-disciplinary collaboration in which different contributions become more
integrated in developing shared problem solutions (Schottle et al. 2014) — has the potential to
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address many of these problems. Interdisciplinary and transdisciplinary collaboration go beyond
simple concepts of working together. In particular, the outcomes of such collaboration are
ultimately greater than the primarily additive outcomes of multidisciplinary working, focusing more
on the creation of novel, shared solutions through the sharing and integration of knowledge and
skill. Further, such sharing of intellectual and creative capital can also involve sharing in the
responsibility for project outcomes, and it is this that promises considerable transformative potential
for construction. The industry’s clients can benefit not only from more creative, innovative solutions
but from an assurance of collective responsibility that avoids an endless quest for fault if things go
wrong. Institutions can support the development of a shared professional identify across
professions that may prove attractive to members as well as to potential entrants. Design and
construction businesses also gain from working more closely together, sharing in the rewards of
success and reducing the risk of failure.

The role of education providers in helping to move working practice towards greater inter- and
transdisciplinary collaboration is crucial. For some, a key challenge is for providers to break out of
the predominantly monodisciplinary structure of degree-level construction education. And yet
many providers have been doing that, and continue to do much in the area of collaborative learning
that at the very least recognises some of the realities of construction project life in which disciplines
have to work together. What is less clear is the extent to which, if at all, such work is focused
explicitly on developing knowledge and skill in the kind of interdisciplinary and transdisciplinary
collaboration discussed here. Moreover, such ideas of collaboration are not yet widely adopted in
construction practice either, nor are they well understood. But, as noted, their potential to
transform how people work together to create innovative and valuable construction outcomes is
considerable.

A starting point is needed for considering how tertiary construction education can support more
interdisciplinary collaboration among tomorrow’s professionals. This lies in developing an improved
understanding of collaboration that moves away from thinking that the provision of favourable
conditions for collaborative working is all that matters. Certainly, supportive conditions are
important to encourage and support working together, but the nature of the collaborative
enterprise and the skills needed to engage effectively in it need to be more clearly understood to
provide the foundation for improved collaborative learning and, ultimately, working. This is a key
role for the research and education capabilities within tertiary education providers.

An important challenge here is that interdisciplinary collaboration is not particularly easy to pinpoint
or explicate. Occurring at and between disciplinary boundaries in what Klaassen (2018:2) describes
as a ‘third space’ in which the meeting of different perspectives stimulates co-construction of new
knowledge, learning and innovation, it remains an elusive and somewhat aspirational ideal of
collaborative working. And it raises challenges for institutions also, not least for what it means for
established jurisdictions of disciplinary knowledge and normal professional practice boundaries. The
potential, therefore — and indeed the need — for educators and institutions to work together is
considerable. It can be achieved by focusing more on understanding and developing collaborative
approaches to building design and construction in which problems might be resolved more
effectively and those involved may share in the responsibility for the outcomes.

In these terms the scale of the challenge of unlocking the collaborative potential of construction
professionals working creatively and responsibly in a joint endeavour is not insignificant. But neither
are the potential benefits. Indeed, developing more creative and rewarding working environments
for those who work in construction as well as better outcomes for those in wider society who
depend on it surely provides a compelling case for concerted action by educators and institutions.
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Such joint, collaborative endeavour is required to start to solve the conundrum of what
collaboration is needed and how education can support it.

Notes

i https://liveprojectsnetwork.org/
i For a selection, see one of the UK’s course selector tools at https://www.whatuni.com/degree-
courses/search?subject=architectural-engineering
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