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Applying Project Management
Concepts and Tools to Built
Environment Research Projects
Paul Watson1 and Tim Howarth2

ABSTRACT

This paper concerns the issue of Built Environment research students utilising a formal

approach for designing and conducting research projects. The authors draw upon their

experience of supervising and examining Built Environment research projects at

undergraduate and postgraduate levels to critically reflect upon issues faced by

researchers. Furthermore, student feedback has been obtained via semi formal

interviews.

Within the paper a case is presented for research students in built environment

disciplines to adopt and use Project Management concepts and tools in order to

exercise better management control of research projects and increase the possibility of

bringing the research to a successful conclusion. The works of Phillips and Pugh (2005),

Rudestam and Newton (2001) and Delamont et al (1997) support the authors’

observations and conclusions that research students would benefit from having a more

formalised approach when conducting their research in order to better control and

succeed in their research activities.
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1.0 INTRODUCTION

For many students the undertaking of a research project can be a daunting and demanding challenge. The
authors propose that the approach to this challenge can be facilitated if students are able to perceive the
task they face as being a ‘project’. Promoting and highlighting the critical similarities between the
management characteristics of research projects and the characteristics of ‘project management’ can help
here. These similarities are considered to include:

having a particular purpose which is not normally routine, or, by its nature, is unique;

setting clearly defined start and end points, a time scale when the deliverables are required to be
presented;

an element of risk, because a project’s unique nature touches upon the unknown;

an element of managing peoples’ perceptions and their respective expectations;

complex activities involving communication issues.

With regard to the process of undertaking a project, both project management and a research project have
the following in common:

I
o

a set outcome and therefore they are objective orientated, e.g. for research it could the testing of a
hypothesis;

the purpose of creating/ascertaining something new, constructing a new structure or establishing new
knowledge;

the possibility of challenging convention/traditional ways of working or knowledge;

an element of cross discipline working and/or collaboration;

a requirement to manage peoples’ expectations, these may be the clients or the researchers.

t can be seen that a research project can be considered to possess a number of commonalities with aspects
f construction project management. A research project can also be considered to be subject to the same
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common threats as a construction project, such threats can include:

poor planning and scheduling of activities and resources;

over optimistic expectations, by client/researcher;

a general lack of co-ordination throughout the project;

a lack of management expertise, and application of management tools/techniques;

unknown and unforeseen circumstances which occur before and during the project’s life cycle.

Thus if the researcher can appreciate that a research project shares great similarities with project
management, it becomes possible to address common problems and threats with the methodical
application of project management concepts and tools.

Commonly both project management and research projects require a clear focus, As such it is essential to
start with clearly defined and agreed objectives for a project, though these may be refined later. This
point is corroborated by Rudestam and Newton (2001) who suggest that “...the prelude to conducting a
dissertation study is presenting a dissertation proposal.... a research proposal is an action plan that justifies
and describes the proposed study.”

The setting of realistic deadlines should be conducted; these need to recognise that some delays are
inevitable, so it is important for the researcher to employ the concept of ‘flexible planning’. “Construct,
in conjunction with your supervisor, an overall time plan of the stages of your research. ..this will enable
you to locate your research in a [realistic] time frame” (Phillips and Pugh 2005).

In project management the aims and objectives have to be linked to the available resources allocated to
the project and planning schedules produced. In the case of a research project this phase would be the
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Feedback Loop

Fig. 1.0, Project Management Life Cycle Flow Diagram

*RADAR = Results, Approach,
Deployment, Assessment and Review.
Covered later under ‘Control’
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Fig.2.0, Research Project Management Flow Diagram
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production “of the research methodology”. Delamont et al (1997) advocate “...get [from students] an
agreed research design, thesis plan and work schedule. These will need regular review [by the research
team]”. The researcher needs to take time to think through how the project will be ‘managed’, who will
be involved and how to get them to ‘engage’ with the research. This is the same activity as a Project
Manager when considering how they are to manage their team.

2.0PROJECTLIFECYCLE

Further to considering the approach to research projects both they and project managers can benefit from
considering that the two have definitive ‘project life cycles’.

A project life cycle consists of:

H
a
a
p
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Conception - the start of the research project, this may be an idea leading to the formulation of specific
aims and objectives;

Planning - thinking through and linking the critical phases/activities/ resources required for the
successful completion of the project;

Execution - the implementation phase of the research project, this will involve some re-planning and
co-ordinating of activities (flexible planning);

Closure - completion and writing up of the thesis, linking back to conceptions, aims and objectives.
aving a clear focus and agreed targets/objectives is an essential feature of project management, they are

lso critical features of a successful research project. Figure 1 presents the project management life cycle
s a flow diagram. Figure 2 develops this flow diagram to illustrate the project management of a research
roject.

If a Built Environment researcher can understand the similarities between project management and
managing a research project, they are more likely to avoid the pitfalls of not ‘thinking through’ all the
necessary requirements for the attainment of a successful research project.

Researchers should also be aware that the suggested methodological approach should not be followed
blindly. There are certain inherent dangers in application without thinking clearly of the desired outcomes.
A researcher has to understand that when conducting research that the outcomes may not always be
achievable and therefore an iterative process related to the advocated methodology has to be undertaken.

For example we often talk of triangulation of data analysis in determining the research output, but some
times it is not triangulation but crystallisation that is the reality. In crystallisation there is an acceptance
that there may not be a definitive end product and things just emerging from the process of investigation.
So research success could in fact be the determination that a definitive end product is not possible due to
the nature of the research task. However, under normal circumstances the methodology is a valid one.

3.0RATIONALE FORHAVINGCLEARRESEARCHAIMSANDOBJECTIVES
WIYHINA PROJECTMANAGEMENT FRAMEWORK

Commonly researchers are concerned with the achievement of aims and objectives within the context of
constraints such as time and finances. A research plan can help with the considered allocation and the
efficient and effective use of available resources. This plan may take the form of a research methodology,
the plan being the method that needs to be deployed in order to achieve/complete the pre-determined aims
and objectives. Researchers determine the broad lines of operation, the strategy or general programme,
choose the appropriate methods, and sometimes the materials for the most effective and efficient actions.
So planning relates to how, when and where research is to be carried out.

To be really effective, planning must be simple, flexible, balanced and based upon accurate information.
Planning is an important tool for the researcher, requiring intense application and precise attention to
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detail. As purported by Cryer (1997) “...as a research student you need to map out some sort of plan for
your programme of work ahead... [the plan] can provide a sense of security in that where you are now and
where you are going have been thought about and are documented... [the plan is] also something to display
to a supervisor.”

Having a plan is not an end in itself; the plan is only a starting point in trying to control the research
project. A successful researcher has also to engage in the ‘Control Function’. After all as noted by Cryer
(1997) “Detailed plans inevitably need regular amendment”.

The importance of having clear research aims and objectives (and possibly a hypothesis) as a starting point
for research planning activity has already been advocated. The activity of undertaking to develop valid
research aims and objectives can be modelled into a simple ‘feedback loop’.

A key problem associated with conducting research as noted by the students contribution to this paper was
in maintaining control of the project. Control cannot be a bolt-on activity it must be inherent form the
initial conception of the project. This requires the researcher to be specific about their aims and objectives
and this was not always understood by the students in their rush to make progress on their projects.
However, even this is not sufficient, and the aims and objectives must be woven together into a holistic
representation of the research project. Figure 3 presents a pictorial representation of a dynamic closed loop
feedback model. This concept of control is one that is also employed when engaged in construction project
management activities.

Control of a research project is exercised by the feedback and feed forward of information upon actual
performance when compared with the pre-determined plan; therefore planning and control are very
closely linked. Control is the activity which measures deviations from planned activities/objectives and
further initiates effective and efficient corrective actions based upon a valid comparative analysis.

Fig.3.0, Dynamic Closed Loop Feedback Model

(Based upon the Deming Control Cycle as shown in Figure 5.)
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Fig4.0, Flow Diagram of Research Development
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North

The use of the above model (figure 3.) can empower the researcher to monitor the progress of their
research and if necessary instigate a corrective action procedure in order to ensure a successful outcome.

In applying the Dynamic Closed Loop Feedback Control mechanism a researcher must understand two
important concepts; Cycle time and quality of information. Cycle time refers to the duration of time
taken for the information to circulate around the loop. Cycle times must be as short as possible and the
control mechanism should be applied at frequent appropriate intervals.

The second Concept relates to the ‘Quality’ of information circulating within the loop. Poor quality
information circulating rapidly is of little value to the researcher. If the researcher has good quality
information circulating rapidly and frequently, there can be efficient and effective control of the research
project.

When undertaking to develop a planned and controlled research project with clear aims and objectives,
effective communication between researcher and supervisor is necessary. Figure 4 provides a flow diagram
of the research development process.

4.0 MAINTAINING CONTROL OF THE RESEARCH PROJECT

4.1 Control Cycles

Deming’s concept of the ‘Plan, Do, Check and Act (PDCA) control cycle’ can be utilised to inform and
define the control cycle of a research project. Figure 5 illustrates that PDCA is a continuous process that
can be applied to any research or construction project. It involves establishing the project objectives and
then determining the appropriate methods of reaching the set goals (Plan), implementing the Plan (Do),
checking the effects of the implementation by comparing the actual results with the Plan (Check) and
taking any appropriate corrective action (Act).

Phillips and Pugh (2005) state that: the student should plan “to monitor [your] overall progress, and thus
motivate yourself to continue on course.” The monitoring phase in a research project translates to being
the check or comparative analysis aspect of the Plan, Do, Check and Act cycle.

Fig5.
umbria Built and Virtual Environment Working Paper Series • Vol. 1 No. 2, 2008 8

0, Deming Dynamic Loop Control Cycle

(Adapted from Griffith and Watson 2004)
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4.2 Maintaining Control of the Project
In relation to a research project the PDCA approach involves the following:

Plan: Identify needs and expectations, set strategic objectives, or research aims and objectives;

Do: Deploy and operate processes, or commence research project activities;

Check: Collect performance results and monitor and measure the processes, review and analyse,
compare research results with research plan;

Act: Continually improve processes and performance, based upon comparative analysis and if required
instigate control functions.

The information contained within the control loop must:
Northumbria Built and Virtual Environment Working Paper Series • Vol. 1 No. 2, 2008 9

present results in a consistent, readily understood and useful manner,

represent appropriate and valid time periods for instigating effective actions;

be available in time for effective decisions to be taken;

divert the minimum energies from primary functions, consider the ‘Law of Diminishing Returns’ and
associated ‘Opportunity Costs’;

clearly demonstrate the deviations from the pre-determined plan.

The application of the PDCA cycle to research projects can be further enhanced through use of ‘continuous
loop learning’. There are three types to consider: single-loop; double-loop; and triple-loop learning. It was
evident from student feedback that they did not realise that control was also linked to learning from the
experience and hence engaging with enhancement.

4.3 Single Loop Learning

Argyris and Schon (1974) developed the concept of single and double loop learning. Single loop is defined
as when an organisation, team or individual responds to changes in their internal and external environment
(or for example a deviation from a set plan) by detecting and correcting errors in order to maintain the
central features of a plan and/or strategy.

In considering ‘learning’ Argyris (1996) cites Dahlgoard (2004) and suggests that errors are mismatches
between the intention and what actually happens (the results). However, Argyris argues that discovering
an error is not in itself learning and that learning only occurs when the discovery or insight is followed
by action. From this view point, learning requires the taking of an action or actions. In this way
incremental, imitative learning methods such as benchmarking and best practice are examples of single
loop learning with learning decisions being based solely on observations. Critically Stata (1998) argues that
learning has not really taken place until it has been reflected in changed behaviour, skills and attitudes. In
recognising this, it is possible to enhance the single loop model (illustrated in figure 5) by introducing a
‘thinking’ phase’ at the check stage of the process. The introduction of this thinking phase develops the
model into double loop learning, as illustrated in figure 6.

4.4 Double Loop Learning
Here an organisation’s, team’s or individual’s norms, policies, assumptions and past actions are critically
examined in order to inform new learning (Argyris and Schon 1974). Inevitably, such actions involve
‘thinking’ about the deviations from the plan, and what actions should be taken and learning from the
experience. Whilst in ‘Single Loop Learning’ people’s decisions are based solely upon observations, when
applying ‘Double Loop Learning’ decisions are based upon both ‘observation’ and ‘thinking’.

4.5 Triple Loop Learning (as embedded in RADAR)

Triple Loop Learning incorporates a reflection phase to support or improve the thinking phase and
improve the decision making process, and can lead to more efficient and effective actions being taken. Thus
double and triple loop learning can be described as generatitive learning.
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In order to employ the concept and practice of triple loop learning, a researcher must start with a
prescribed plan or methodology and undertake to continually monitor such plans against actual
progression and results and furthermore think and reflect upon any deviations before instigating actions.
This should be done in consultation with a supervisor and will involve a process of “conflictual
questioning”. Engstrom (2001) notes that this is not a barrier to learning, but can lead to sharper and more
focused questioning of results and possible resulting actions. One approach to engaging the researcher with
triple loop learning is to apply and utilise RADAR.

4.6 Results, Approach, Deployment, Assessment and Review (RADAR)

At the heart of the European Foundation for Quality Management Excellence Model (EFQM, EM) lies a
specific logic and this is known as RADAR. It consists of the following elements - Results, Approach,
Deployment, Assessment and Review.

EFQM’s RADAR model mechanism is related to Deming’s continuous improvement philosophy of Plan,
Do, Think and Act. Importantly, the RADAR process is driven by self-assessment. Thus the application of
‘RADAR’ and hence ‘Triple Loop Learning’ involves:

Determining the results that one is aiming for, in research terms this could be the testing of the hypothesis,
completion of aims and objectives;

The next phase is to ‘plan’ and develop and integrated set of sound ‘Approaches’. This would be the
research methodology or plan, set to deliver the required ‘Results’;

The next phase is to ‘Deploy’ the approaches established during the ‘Approaches’ phase, i.e. the
implementation of the methodology or plan;

The final phase that engages in triple loop learning is the ‘Assessment and Review’ phase. Here the
researcher is assessing and reviewing the results obtained set against original ‘Results’. This will be based
upon monitoring and analysis of the results achieved and ongoing learning activities;

Finally, to identify, prioritise, plan and implement improvements where and when required.

RADAR can enable the researcher to establish whether the approaches used were appropriate for the
attainment of the set results. It could well be that the approaches were not in fact the correct ones for
achieving the set aims and objectives. Figure 6 provides a pictorial representation of the Plan, Do, Think
and Act cycle linked to the Triple Loop Learning of RADAR. If the researcher employs the concept of
RADAR they will have a systematic and controlled approach to the achievement of a successful outcome
to their Built Environment research project.

4.7 Developing and managing the draft thesis

The application of triple-loop learning is beneficial to development and management of the draft thesis.
The concept instils a mind-set of thinking, planning, monitoring, acting and reflecting throughout the
whole process. Thus, it applies a personal dynamic approach to a creative activity where self-motivation
and effort are significant resources in delivering a successful outcome. Although the researcher will be
liaising with supervisors on an ongoing basis, the task of writing any piece of work is essentially an
individual one and, for the most part, undertaken in isolation. The researcher therefore has to be self-
reliant, developing a structure to the thesis which is individual yet within the academic and intellectual
parameters set for the task. The ability to plan, act and reflect must become intrinsic to the researcher’s
approach and activities. The task of delivering the thesis from its conception to conclusion should be
seen as ‘a project’ which, as stated earlier, must be actively managed. The first step in developing and
managing the draft thesis is to create an ‘outline structure’ which will form the skeleton of the written
work.
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Fig 6.0, Matching of Plan, Do, Think and Act Cycle to RADAR

5.0 CONCLUSION

The process of managing a thesis is dynamic, self-led and involves the adoption of the ‘triple-loop’ learning
process. This requires Built Environment researchers to engage in a continuous cycle of planning, doing,
checking, thinking and acting. In this way, researchers are able to systematically decide on a required
course of action, monitor their progress and motivate themselves to continue on course. Moreover, it
helps Built Environment researchers to engage in the task of managing their thesis as a project, with clearly
defined goals, resource use and outcomes. It is clear that the ability to develop and deliver a successful
thesis can significantly benefit from the deployment of sound project management concepts and tools and
Figure 2 provides a very useful flow diagram for guiding the researcher through the process.
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