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ABSTRACT 

 
Project-based construction organizations are reliant on the expertise of their engineers 

and their ability to cope with high levels of complexity. Their knowledge is built up 

over a number of years where they learn the lessons from the projects they are 

involved in and build up an individual tacit knowledge base. Attempts have been 

made to capture these lessons and make this knowledge explicit in order to transfer it 

to a wider audience. Key barriers include the time critical nature of most construction 

projects, the temporality of project teams, geographical spread and client pressures to 

reduce costs and timescales. This paper reports on how a methodology for improving 

lessons learnt and the realisation of related benefits was developed in a construction 

support services organization. The research was undertaken using action research as 

part of a longitudinal case study in a single organization. The approach was designed 

to facilitate capturing lessons learnt and promoting the realisation of benefits through 

a project’s lifecycle. The novelty of this research is in its positioning at the nexus of a 

number of different theoretical perspectives. The theories mobilised in the evolution 

of the approach are drawn from organizational learning, knowledge management and 

action research. The concept of boundary objects was used to understand and improve 

the diffusion of knowledge between actors and across the case study organization. A 

model was synthesized through a series of theory building steps to improve the 

understanding of the dynamics of project learning. Further testing is required to assess 

the efficacy of the process in terms of establishing the causality and magnitude of the 

resulting benefits. Overall the methodology developed is highly adaptable and can be 

tailored to suit different organizational contexts in construction and other settings. 
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INTRODUCTION 

 
Capturing and applying lessons from past projects has been an ongoing area of debate 

for many years. This is particularly so in the construction industry where there are 

many examples of failed projects that did not make use of the learning from past 

mistakes. Project Management professional bodies have attempted to incorporate best 

practice into their methodologies (e.g. PRINCE2 (OGC, 2009), PMBOK (PMI, 2008).  
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Construction companies are organized to deliver projects and therefore are quite 

different from organizations which have centralized operations. They have dispersed 

project teams which are based on the project’s construction site and which draw on 

centralized services for Procurement, HR, Finance etc. This gives the management 

and staff working on projects a certain amount of autonomy and a focus on delivering 

the project to budget, on-time and to the required quality. Studies by Carrillo (2005) 

and Gibson et al. (2007) found that this delivery focus means that there is little time 

left for additional activities that are seen as ‘nice to have’ e.g. lessons learnt, case 

study production. Even if they are mandated in procedures they can often be carried 

out in a less than robust manner if they are perceived not to directly contribute to the 

delivery of the project. Often the lessons are learned by individuals but they are not 

properly captured and shared. Once a project is completed the teams disband to join 

other projects and the opportunity to capture lessons is lost. 

 

Therefore, in project-based organizations learning lessons from past projects and 

actually implementing the learning successfully on future projects is commonly 

acknowledged as difficult to achieve (Anbari et al., 2008, Carrillo, 2005; Julian, 2008; 

Newell and Edelman, 2008; Sense, 2007; Schindler and Eppler, 2003; von Zeditz, 

2002; Williams, 2004). Finding new ways to capture and embed the learning emerging 

from projects is important to assist in developing mitigations for recurrent problems 

which can occur in such environments. 

 

This paper reports on the final stage of a longitudinal case study in the support 

services sector focusing on the improvement of project learning processes that 

commenced in 2006. The paper commences with a review of the relevant literatures. 

Sections then follow which outline the research methodology, describe the case study 

activity, report on the results and key findings from the case study. The key findings 

and the development of a model to improve the understanding of learning in projects 

are then discussed. The final section covers the overall conclusions and makes 

recommendations for areas of further research.  

 

 

LEARNING IN PROJECT-BASED ORGANIZATIONS 

 
Organizational learning 

Organizational learning researchers, Argyris and Schön (1978), introduced the 

concept of duetero-learning which they described as occurring when organizations’ 

members learn from previous learning activity i.e. applying organizational learning 

concepts to the learning process itself. This leads to a focus on analysing reasons for 

successes and failures from which the barriers to learning can be identified. In 

addition, Argyris (1992) identified a conflict arising from the way in which 

individuals use their defensive reasoning processes. He found that what individuals 

said they believed (i.e. their ‘espoused values’) and what they actually believed and 

did as a result (i.e. their ‘theories in use’) could be quite different resulting in  

unintended outcomes. 

 

Action learning 

Research by McNiff (1998) into action learning in the field of education resulted in a 

model that represents the reflective learning of teachers using a spiral as the visual 

metaphor which is reproduced in Fig 1. It is designed to show how problems outside 



the main problem being investigated can “…be explored as and when they arise 

without losing sight of the main focus of the enquiry”. The loops are based on an 

action-reflection-plan-observe cycle and the main spiral is designed to show the main 

area of enquiry and the smaller loops problems related to the main area of focus.  The 

diagram has a three dimensional effect which results in bringing some form of implied 

temporal or spatial element to the concept of learning cycles. 

 

Boundary objects 

More recent studies have covered learning at the organizational level across 

boundaries (Scarbrough et al., 2004) and between organizations (Bresnen and 

Marshall, 2000). This raises the important issue of learning across organizational 

boundaries both within and between organizations, which was explored in relation to 

the concept of boundary objects by Star and Griesemer (1989). They suggested that 

boundary objects provide a means of ‘translation’ whereby the same knowledge and 

information is used by different actors who have diverse perspectives and views about 

the information being generated and how it should be used and interpreted. They 

concluded from their research that two things were necessary, ‘standardized methods’ 

and ‘boundary objects’. The latter are objects which are; plastic enough to adapt to 

local needs and constraints of those using them; robust enough to maintain a common 

identity across sites; weakly structured in common use; abstract or concrete; have 

different meanings in different ‘worlds’; commonly structured making them 

recognisable to actors in more than one ‘world’; capable of acting as a means of 

translation (c.f. Star and Griesemer, 1989). More recently in construction management 

have found that studies into the role of boundary objects they have a key role in the 

sharing and transformation of knowledge in construction project environments 

(Bresnen and Harty, 2010).  

 

Knowledge Management 

A key element of any learning process is the transformation of tacit knowledge into 

explicit knowledge and vice-versa. Nonaka and Takeuchi (1995) developed a model 

of organizational knowledge creation which used the Socialization-Externalization-

Combination-Internalization (SECI) concept of knowledge conversion. This concept 

consists of four modes of knowledge conversion. The first, ‘socialization’, builds a 

“field” of interaction where the actors share experiences and mental models. The 

second mode, ‘externalization’ is where dialogue and/or collective reflection help the 

actors to articulate their tacit knowledge which is normally held within the mind and 

not easy for others to access. The third mode, ‘combination’, is triggered by 

networking newly created knowledge with existing knowledge. The final mode, 

internalization, is enabled through “learning by doing”. The concept was further 

developed by Nonaka et al (2000) to include the concept of ‘ba’ which concerns the 

‘conditions’ under which knowledge conversion takes place. They defined ‘ba’ as 

providing the energy, quality and place to perform the individual conversions of 

knowledge and move along the knowledge spiral. This emphasised the need for the 

right ‘environment’ or ‘conditions’ for learning to be successful.  

 

A more recent review of the theory of organizational knowledge creation by Nonaka 

et al. (2006) found that whilst ‘ba’ is theoretically relevant there are a lack of 

empirical studies into the concept. A review of the debates surrounding tacit 

knowledge and knowledge conversion by Nonaka and von Krogh (2009) called for 

more theory building and longitudinal studies by researchers to empirically explore 



the intersections of social practice and knowledge creation in this area. A further study 

by von Krogh et al. (2012) emphasized the important role that leadership plays and 

introduced a framework for situational leadership in propagating knowledge creation. 

 

A study by Mohd Zin and Egbu (2010) outlined the need for individually tailored 

solutions for the implementation of knowledge management in construction 

organisations and also proposed using it to promote organizational improvement. 

 

Learning in project-based organizations 

Project-based organizations have a number of significant differences compared to 

more functional-based organizations (Wiewiora et al, 2009). In terms of 

organizational structure they are orientated around the project itself rather than a 

centralised hierarchical structure. The aspect of time is more emphasis as projects are 

temporal organizations and only exist for the delivery cycle of a project at a dispersed 

geographical location. They can also be from different organizations due to the nature 

of project supply chains which often involve different scale of sub-contractors from 

SME’s to individual contractors. The processes in projects are flexible and phased not 

fixed and repeatable. People in projects change throughout the life cycle and are re-

assigned to other projects rather than allocated to a particular location or process. 

These all affect the success of knowledge transfer in construction project settings. The 

role of individuals was explored by Senaratne and Malewana (2011) who concluded 

that team leaders need to recognize the centrality of individuals to organizational 

learning in construction project team settings compared to normal team settings. 

 

A review of project learning methods by Schindler and Eppler (2003) identified a 

number of success factors: regular capture at important milestones; use of a neutral 

moderator; collective interactive evaluation of lessons; use of graphics with outputs in 

a poster format; commitment to action with an outline plan; and nomination of a 

person with responsibility for their implementation. Anbari et al (2008) investigated 

how knowledge management and learning are linked in the context of project review 

processes. They concluded that ‘regular collection of lessons learnt in projects their 

careful storage in the organizations historical information data base, and their 

meaningful utilization in subsequent projects are critical elements of project success 

and organizational competitiveness’. A study by Julian (2008) looked at the reasons 

for failure to embed past project learning in new projects leading in the re-solving of 

the same problems again and again. Recommendations to improve project lesson 

learnt included; PMO leaders acting as knowledge brokers across multiple 

communities; equal emphasis on review of good as well as poor projects; the need for 

reflection on lessons over the whole project lifecycle not just at completion; use of 

independent facilitator’s to create the right conditions for reflective activity by actors. 

 

Barriers to project learning 

There are a number of factors which inhibit the capture of lessons and learning from 

them in project contexts. Some of the major inhibitors are the wide variety of actors 

involved; the geographically dispersed nature of large scale projects (Sapsed and 

Salter, 2004); the temporary nature of project teams (Keegan & Turner, 2001); and, 

the different forms of project-based organizations (Sydow et al, 2004). One of the key 

enablers for improving project delivery is the ability to learn from existing activities 

and use this learning to continually improve and innovate whilst delivering a quality 

service or product to clients (Carlile, 2004). A key factor is the time-critical nature of 



projects which makes the creation of the right conditions for learning and the 

application of the lessons difficult (Keegan & Turner, 2001, Julian, 2008). This is 

supported by the findings of other researchers involved in construction who have 

found that there is increasing pressure from clients to complete projects on time, to 

budget, and to the right quality (Carrillo, 2005; Carrillo et al., 2004; Chinowsky and 

Carrillo, 2007; Jashapara, 2003). 

 

 

METHODOLOGY 

 
The research was aimed at the development of a practical approach to improve 

project-based learning with strong theoretical roots that promoted bringing theory into 

practice as a form of praxis i.e. ‘practice, as distinguished from theory’ (OED, 2005). 

A single organization case study approach was selected as the main strategy of 

inquiry. Yin (2003) defines a case study as an empirical inquiry that investigates a 

contemporary phenomenon within its real-life context, especially when the boundaries 

between phenomenon and context are not clearly evident. The adoption of this 

strategy also allowed the researcher some flexibility in selection of methods and 

techniques to use in following a course of inquiry that would be likely to change over 

time. The main techniques adopted were surveys, semi-structured interviews and 

direct observation. 

 

The following inter-related research questions were addressed by the research; What 

are the key learning and knowledge management theories that apply to project-based 

organizations; How is organizational learning and knowledge management currently 

applied in practice; What theories and approaches can be used to propagate duetero-

learning in project environments; How can an event-based approach with a benefits 

focus be used to overcome barriers to project-based learning; How can praxis aid the 

development of improved lessons learnt in projects across organizations; How can 

existing theory be communicated in a more understandable manner.  

 

 

CASE STUDY OUTLINE 

 
The case study organization was a fast growing knowledge intensive professional 

services organization operating mainly in a project-based delivery mode. The 

performance and the quality of the service provided and the sustained competitiveness 

of the business were largely down to how effectively promises can be delivered and 

challenges met. The key enablers for this are the ability to learn (both individually and 

organizationally) from existing activities and apply that learning to continually 

improve and innovate whilst delivering a quality service to clients. The division being 

studied was the Highways business which had 3,500 employees delivering roads 

design, maintenance and technology services for local authority and central 

government transport departments. A high proportion of staff were in project 

management and engineering roles. The operations were spread over 80 locations 

across the UK and Eire with many contracts based at client premises and co-located 

with their teams. This added to the complexity surrounding creation of an effective 

project learning process.  

 



The research was conducted in four phases. The first covered the initial review of the 

literature and related work in the field. The main objectives for this phase were to 

review existing research to identify potential models that could be used to inform 

learning practice in the context of project-based organizations and also to identify the 

existing types of learning processes in the case study organization. The literature 

identified a lack of studies that sought to unify some of the theories in order to explain 

the variety of processes involved in project-based learning. The research undertaken 

set out, in part, to address this important issue. The second phase consisted of initial 

pilots to investigate learning and measurement concepts and tools in real-world 

settings. This phase was used to develop a practicable time-efficient approach to 

capturing lessons learnt and benefits measurement. Various concepts and 

tools/techniques were investigated and a series of pilots were used to apply the most 

relevant theories in real world environments. They were designed to allow the issues 

and barriers to the implementation of learning theories to be examined and remedies 

proposed. Feedback on the effectiveness of the approach was obtained through 

electronic surveys to gain feedback from participants The third phase covered the 

development of new event-based project learning processes designed to improve the 

capture, dissemination, implementation of lessons from projects by promoting 

measurement of benefits. In this phase the approaches developed in the second phase 

to propagate duetero-learning across the organization were validated. Surveys of 

participants followed by semi-structured interviews with practitioners were used as a 

form of triangulation.  The final phase was used to propose a new theoretical 

framework for the application of learning theory in project-based environments  

 

 

FINDINGS 

 
The research in the first phase identified Organizational Learning, Learning 

Organizations and Knowledge Management as the key areas to investigate for suitable 

models/theories.  The existing project learning processes within the case study 

organization were also identified. These were found to be focused on developing 

competences to create a ‘high performance’ culture. Several barriers to developing a 

learning culture were identified i.e. pressures of time, shortage of resources and lack 

of understanding. The key findings of the second phase were that a pragmatic 

approach based on knowledge integration that propagates duetero-learning, whilst 

focusing on benefits realisation, could overcome many of the barriers identified in 

phase one. In addition, there was a need to improve the operationalization of the 

theories used. This was achieved through both the focus on benefits and the use of 

language that actors at all levels could understand. The third phase identified the key 

concepts that could be mobilised to both improve the understanding and the processes 

involved in project learning. These were boundary objects, knowledge spirals, ‘ba’, 

and action research. The challenges overcome by the approach developed were; 

obtaining buy-in, understanding complex theories, creation of right conditions, 

application of learning, benefits measurement and sharing lessons/outcomes. The 

event-based approach caused the project team members to enact the complex/abstract 

theories in a form of praxis rather than have detailed explanations of their applicability 

to project learning. It also spanned both the individual and organizational boundaries 

enabling the diffusion of the project lessons to a wider audience. The final research 

phase and the related findings are described in the next section. 

 



MODEL DEVELOPMENT 

 
The research was also aimed at making the theoretical concepts employed more 

readily understandable. Project-based organizations are reliant on the expertise of their 

engineers and their ability to cope with a high level of complexity. Their knowledge is 

built up over a number of years where they learn the lessons from each project and 

build up an individual tacit knowledge base. The existing approaches for capturing 

project lessons are hard to apply consistently and it is difficult to make this knowledge 

more explicit to a wider audience. The research revealed that there are several 

theoretical models that can be used to better understand the complex and often 

abstract theories involved in project learning. The model developed combined the key 

theories and concepts utilized by the process. This provided a more comprehensive 

understanding of how the approach worked in practice. A number of stages were 

involved in the development process as shown in Figure1. The first was the 

identification of learning concepts/models from the literature review. The next stage 

was to assess their applicability to project learning in multi-phase project 

environments based on the researcher’s experience. The final stage was to produce an 

overall model which could act as a visual representation of the learning processes 

involved i.e. a generative project learning model which is shown in Figure 2. 
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Figure 1: Stages of model development 



The approach was designed to create time and space for learning amongst the actors in 

an ongoing continuum. The aim was to create a number of ‘learning spirals loops’ 

(McNiff, 1998) over a period of time. These loops were designed to help the actors to 

learn about learning i.e. duetero-learning (Argyris and Schön, 1978) through personal 

and collective reflection about their experiences on projects as well as in their general 

work. In order to explain these concepts and their applicability to project learning in 

multi-phase projects more clearly a visual representation of the model development 

stages was devised as shown in Fig.1. The process developed was aimed at improving 

the capture and implementation of project review generated learning by taking the 

actors through the four SECI modes. This was achieved through a number of specific 

events where the actors reflected on their past experiences and then collectively 

agreed which of the lessons should be implemented. They also took away their own 

ideas of lessons that they could apply elsewhere. The outcome was that their learning 

would increase over time and this could be represented by the diagram in Fig. 2 below 

which shows the ‘spirals’ of knowledge creation (Nonaka and Takeuchi, 1995)  

combined with the ‘learning loops or spirals’ (McNiff, 1998) which produced a series 

of learning cycles which generated the project learning. In order to demonstrate how 

this would apply in a multi-phase project environment a project plan template was 

superimposed to explain how the process operated as a generative project learning 

model. The smaller learning loops were combined with the SECI model to represent 

the learning activity during the lessons learnt workshops conducted at key phases of a 

project. 

 
Figure 2: Generative project learning model 

 

The model developed shows, in a simple manner, how the key theories and concepts 

of the project learning process developed can be applied to create a generative 

learning cycle. It shows how the events mediate the diffusion of the actor’s tacit 

knowledge through a combination of boundary objects, successive learning loops and 

knowledge creation cycles throughout the life of the project. The model can be used as 

a framework for further investigation into the dynamics of learning in project-based 

environments. It was designed to aid the understanding of others who might wish to 

adopt the approach to extend this research in this area or in other contexts. 



 

SUMMARY AND CONCLUSIONS  

 
This study set out to address the problems that organizations face in successfully 

exploiting lessons learnt in project-based environments. The empirical basis used for 

the development of the methodology allowed the approach to use a variety of 

concepts, techniques, tools and theories rather than adopting a narrow approach linked 

to one particular field of research. This helped to overcome a number of the barriers to 

project-based learning that exist. It has brought learning theory into practice by 

incorporating it into project lifecycle processes. By using a unique combination of a 

number of different theoretical perspectives a practical methodology has been 

developed which enables praxis. It has shown that project learning is a highly 

complex social process that is dependent on creating the right environments (both 

project and organizational), processes and tools. These need to be effectively 

combined to capture, disseminate and successfully implement lessons learnt. An 

event-based approach has been developed to achieve this and a ‘generative learning’ 

model developed to explain how the relevant theories were combined. The model can 

be used to explain how this improvement in learning occurs over time if a duetero-

learning culture has been established. The combined phenomena of knowledge 

conversion, duetero-learning (learning how to learn) and boundary objects generate 

outputs that codify the lessons learnt for re-use. 

 

This research has limitations in that it has been carried out within a single organization 

using a limited number of small scale pilots, surveys and interviews. However the 

longitudinal approach has allowed the various theories and processes to evolve and be 

tested over time. The model and the methodology developed need further evaluation 

in practice to establish more fully the effectiveness of the approach. This will need to 

take the form of benefits monitoring and analysis of the results to further establish 

causality. The research will be of interest to any project-based organizations that are 

interested in improving their project outcomes and developing their organizational 

learning/knowledge management capabilities. 
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