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Abstract
The Construction (Design and Management) – (CDM) Regulations of 1994 and their
subsequent revisions have played an important role in improving construction health and
safety management. However, the awareness of corresponding responsibilities and the
intuitive management of relevant knowledge continue to pose the greatest challenges to the
duty holders in terms of implementing the Regulations.
Within the context of established learning styles and teaching techniques, an integrated
problem-based and collaborative learning approach is being adopted in the delivery of a
series of special construction health and safety short courses for construction professionals.
The programmes are attended by an average of ten participants with varied construction
related backgrounds on each of the iterations. Starting from the theoretical framework of the
Regulation requirements, the approach evolves into contextualised problem solving in
respect of each of the stages of the construction process. Well defined pre-selected problem
solving tasks and background related problem solving tasks are collectively applied to
facilitate efficient and effective knowledge transfer and acquisition. A collaborative learning
approach was finally applied to elicit peer knowledge thereby enriching participants’
individual knowledge base of the generic issues. Participant feedback suggests that the
programmes have been successful in achieving their main aim of enabling awareness and
improving the health and safety knowledge and management skills of the practitioners.
Further work is envisaged in extensively reviewing other learning approaches and developing
the more reasonable integrated approach to reflect changes in relevant legislation and the
diversified experience of the practitioners who attend the programme.

Keywords: CDM Regulations, Collaborative Learning, Health and Safety, Problem Based
Learning, Reflective Practice
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Introduction
The UK Health and Safety Executive (HSE) reports that 2.2 million people work in Britain’s
construction industry and this size of workforce ranks the industry as the country’s biggest
industry (HSE, 2005). It is also one of the most dangerous with a statistic of over 2,800
construction work-related deaths in the last 25 years (circa, 2005). In order to ensure
improvements to health and safety records, the construction industry continues to set targets
which aim at reducing: the incidence rate of fatalities and major injuries; the incidence rate of
cases of work-related ill health and the number of working days lost per 100,000 workers
from work-related injury and ill-health (Hughes and Ferrett, 2005). The most recent of these
targets were set as follows during the 2001 Construction Summit:
•

reducing the incidence rate of fatalities and major injuries by 40% by 2004/5
and 66% by 2009/10;

•

reducing the incidence rate of cases of work-related ill health by 20% by
2004/5 and 50% by 2009/10; and

•

reducing the number of working days lost per 100,000 workers from work
related injury and ill-health by 20% by 2004/5 and 50% by 2009/10.

Although 2003/4 had the lowest incidence rates ever for all injuries (fatals, major and over
three-day), it is worth noting that the industry is still not on target (Spanswick, 2005). It has
been argued widely that the task of ensuring an improved safety record is the responsibility
of all stakeholders within the construction process (Spanswick, 2005).
The Construction (Design and Management) - (CDM) Regulations of 1994 were introduced
to ensure that construction health and safety (H&S) management was not only seen in the
light of collective responsibility but also as an essential integral part of the construction
process. To this end, the CDM Regulations clearly define the roles expected of duty holders
in respect of reducing health and safety risks during various stages of the construction
process. Under the Regulations, four parties/personnel are recognised as the key duty
holders charged with the responsibilities for health and safety management on a construction
project. They include: the Client, the Planning Supervisor, the Designer, the Principal
Contractor and the Contractors. The level of awareness of the distinctive duties and how well
these are co-ordinated during the various phases of the construction project underpins health
and safety management performance (Perry, 2003). However, overall perception is that
practitioners need a clearer vision on the roles of the duty holders (New Civil Engineer,
2004a) and the role of education (more than anything else) has been seen as key to the
success of the safety campaigns (New Civil Engineer, 2004b). Some reasons attributed to
this assertion include the fact that:
•

designers have limited experience and understanding of buildability;

•

the differences in risk levels experienced by different trades and work
methods are not well understood;

•

the relationship of health and safety issues to lifetime costs is not well
understood;
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•

risk assessments are often insufficient, and;

•

risk assessments are undertaken too late to bring about design changes,
therefore the opportunity to consult with other members of the construction
team at this point is often not taken.

The above are some of the several issues that reflect the fact that duty holders do need to be
aware of the various roles they are meant to be playing on projects.

Background
The approach presented in this paper was developed for the implementation of a special
training course in health and safety management for construction professionals. These
courses were organised by the University of Wolverhampton’s School of Engineering and the
Built Environment with the support of the European Social Fund (ESF). The main focus of the
course was to assist construction practitioners within Small and Medium Enterprises (SME’s)
in the West Midlands to develop Information and Communication Technology (ICT)
awareness. The courses on offer cover a broad range of construction ICT applications such
as: project management, health and safety management, computer-aided design, advanced
database and advanced spreadsheet applications and web creation and design.

Aim and Objective
This paper presents the approach used in the training of construction practitioners on health
and safety management. The course lays particular emphasis on enabling participants to an
understanding and working knowledge of the CDM Regulations and other health and safety
management related issues. In achieving this aim, the paper simultaneously addresses the
following objectives:
•

an overview of the course content;

•

a review of the learning styles adopted for the programme;

•

a critical analysis of the methodology adopted in programme delivery;

•

a review of the findings of the approach and the feedback received from the
participants; and

•

a direction of future work.

Overview of Course Content
The health and safety management course is designed as a forty-hour programme, which is
being delivered in two modes: (1) a ten-week programme of four hours per week and (2) a
five-day (week intensive) mode of eight hours per day. The different modes allow participants
to choose the more suitable of the two. Each of the modes also allow for inclusive time for
self directed learning on selected tasks. Table 1 is a listing of the session numbers and the
topics covered. The course is structured to contain four major phases of delivery with each
phase achieving a specific learning outcome. Phase one comprises of one session in which
participants are expected to develop an understanding of the construction project
management procurement cycle in detail and also to gain some insight into the structure and
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content of the CDM Regulations. Considering that participants are usually drawn from the
various facets of the construction industry, this phase is seen as key to the success of
delivery and learning in the subsequent phases. Phase two is made up of five sessions
during which the CDM Regulations are covered in great detail.

Phase 1

Table 1: The Health and Safety Management Course Content
Session No.

Topic

1

Introduction: The Construction Project Management and
Procurement Cycle, Introduction to the CDM Regulations

2

Stage 1: Concept and Feasibility Stage
CDM Regulation Considerations and Applications

3

Stage 2: Design and Planning Stage

Phase 2

CDM Regulation Considerations and Applications
4

Stage 3: Tender Selection Stage
CDM Regulation Considerations and Applications

5

Stage 4: Construction Stage
CDM Regulation Considerations and Applications

6

Stage 5: Commissioning and Handover Stage

Phase 4

Phase 3

CDM Regulation Considerations and Applications
7

Health and Safety Management – A review of other
legislation

8

Site Activities and Hazards I

9

Site Activities and Hazards II

10

Course Review

This phase is the essential core of the course and it aims at enhancing the participants’
knowledge and application of the Regulations. However, phase three is made up of one
session (session 7) and it focuses on enhancing an integrated approach to construction
health and safety management, while phase four specifically aims to sensitise participants
with ‘hard issues’ relating to site hazards, risk assessments and mitigation strategies.
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A Review of Adopted Learning and Teaching Styles
Knowledge is a fluid mix of framed experience, values, contextual information, and expert
insight that provides a framework for evaluating and incorporating new experiences and
information (Davenport and Prusak, 1998). Learning is characterised as one of known
knowledge transfer techniques leading to a change in skill or behaviour that is evidenced
because of something that has happened to, or been done by a person, and where the
change has some permanency (Edwards, 1999). Therefore, effective learning is a high
cognitive activity in which students can engage the task appropriately, meaningfully seeking
understanding (Biggs, 2003).
In order to contextualise the learning and teaching process and to ensure that the methods
employed actually achieve the appropriate learning outcomes, a series of learning and
teaching styles were reviewed in line with the overall objective of the course. The processes
considered include: the 3P Model, Reflective Practice, Problem Based Learning and
Collaborative Learning techniques. The theory and the factors that led to the adoption of
these techniques are hereby discussed.

The 3P Model of Learning and Teaching
Based on the work of Dunkin and Biddle (1974) (as cited in Biggs, 2003), a 3P model
describes three points in time at which learning-related factors are placed. These are:
1.

Presage – before learning takes place

2.

Process – during learning and

3.

Product – the outcome of the learning
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These factors are put together in the form of the model shown in Figure 1.

PRESAGE

PROCESS

PRODUCT

STUDENT
FACTORS

LEARNINGFOCUSSED
ACTIVITIES

LEARNING
OUTCOMES

TEACHING
CONTENT

Figure 1 The 3P Model of Teaching and Learning (adapted from Biggs, 2003)

According to the 3P Model, Presage factors are made up of students’ prior experience and
teaching contexts, which when properly amalgamated should yield the development of
efficient learning focussed activities (the Process). The learning outcomes are then
subsequently achieved as the Product via a series of interacting factors that constituted the
Presage and the Process. These components of the model deriving from the students and
the teaching context collectively contribute to effective cognitive processes that students are
likely to use, which, in turn, determine the detail and structure inherent in the learning
outcomes, and how students feel about the outcome (Biggs, 2003). The mixture of students’
prior knowledge and teaching context is a reasonable means of delivering the professional
health and safety training course. The student factors vary quite considerably as the
participants are practitioners from different construction specialities such as architects,
engineers, quantity surveyors, builders, project managers and planning supervisors. In
addition, they also have varied levels of experience even when they are apparently from
similar backgrounds. Prosser & Trigwell (1999) argue that good teaching involves a
consideration of the student’s situation. Hence, applying the 3P model enabled a procedure
in which the student factors were evaluated in the light of each of the learning-focussed
activities that were to be carried out as part of the sessions.
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Reflective Practice
As a means of ascertaining a practicable and target-driven teaching context, the application
of a reflective practice approach was considered necessary. The approach was applied in
two stages of the teaching context development. The first was to the individual
phases/sessions and the second the overall programme. The former enhanced course
delivery from phase to phase and session to session, while the latter facilitates improved
delivery of future iterations (Elliot, 1991; Cowan, 1998). Generally, reflective practice
engenders a process whereby a teacher is systematic about changing teaching styles and
making sure that such changes are made in such a way that student learning is improved
(Ramsden, 2003).
To reflect effectively on the teaching context, feedback was sought from the participants
(students) at the end of each session. Such feedback was meant to elicit the student
perception of the taught aspects and class activities that underpinned the session. This
process enabled the planning of the delivery and activities for the subsequent session and/or
phase. Also, at the end of every course, a review session (Session 10) is held which serves
the dual purposes of allowing an informal assessment of the achievement of learning
outcomes and the development of the course for the succeeding cohort.

Problem-based and Collaborative Learning Techniques
Having identified student factors and established the teaching contexts, it became necessary
to develop effective learning-focussed activities facilitating course delivery in each phase. In
addition to traditional (direct) teaching methods, problem based learning (PBL) and
collaborative learning (CL) methods were also applied to some sessions due to the nature of
the course content and also the envisaged learning outcomes.
Problem based learning allows the development and application of student-centred activities
using a series of problems or scenarios. At the first stage of PBL, students are encouraged to
use their prior knowledge and discover what issues associated with the new knowledge need
further study. Afterwards, students are activated to search for additional resources to study
those identified issues. From a cognitive perspective, students are more likely to learn useful
and practical knowledge through PBL, because of activation of prior knowledge and
elaboration of newly acquired knowledge (Dolmans et al., 2001). Several applications of PBL
in the built environment exist to date. Typical examples include those presented as case
studies funded by the Centre for Education in the Built Environment (CEBE) (Circa, 2005).
The case studies (CEBE, 2005) demonstrate successful application of PBL in civil
engineering, planning, and urban development amongst others. Through a carefully planned
and staged sequence of problems within a professional context, students can acquire subject
knowledge and practical skills in certain problem domain. PBL contextualises a holistic
structuring of the curriculum, rather than the introduction of problem solving exercises into a
traditional curriculum (Douvlou, 2006). In order to avoid the ritual behaviour in which
students do not really study in depth during individual investigation (Dolmans et al., 2001),
well defined pre-selected tasks and background related individual cases are alternately used
in the tutorial teaching to optimise conditions for cooperative learning.
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Collaborative learning, on the other hand, suggests a way of dealing with people in groups
whereby the individual group members’ abilities and contributions are respected and
highlighted (Panitz, 1996). Fundamentally, CL is based upon building a consensus through
the cooperation (rather than competition) of group members. Students seem to learn better
or solve more problems correctly when they collaborate with other people, especially when
the task is conceptual and complex (Gabbert et al., 1986). Furthermore, in the professional
training, students can acquire useful knowledge and valuable experience through multidisciplinary communication.
Considering the course structure and the learning outcomes, phase three and four were
suited for the direct teaching approach; while phase one and two needed an enhanced
learning-focused regime. It was therefore perceived that the application of PBL and CL
(particularly to phase two) of the course would facilitate this regime and also an enhanced
learning outcome. As stated, phase two consisted of the five sessions, which covered the
CDM Regulations. In theory, the strategy was to use PBL to generate individually focussed
perspectives on specific CDM application related problems and then to use CL to map these
individual perspectives in a process which was to serve the purpose of enhancing the
knowledge and understanding of individual participants. Figure 2 illustrates the collective
application of learning and teaching approaches with the training context.
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Figure 2 Combined Flowchart of Learning and Teaching Approaches and Training Context
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Methodology, Analysis and Outcomes
All the foregoing factors are taken into account in the delivery of the programme. A step-bystep account of how the adopted theories are being applied is now described. Each of the
programmes had an average attendance of ten participants. To illustrate the feedback and
learning styles responses, the contributions of five of the participants (representing the mix of
professional expertise in the cohorts) are presented in each case.

Phase One: Session One
Being the first face-to-face session, the normal formalities of programme take off are followed
and the session also presents opportunities for participants to introduce themselves with a
brief indication of their related background experiences. The construction project
management cycle is then reviewed so as to allow the setting of the holistic contexts in which
H&S management issues are to be discussed throughout the course. This is particularly
important considering the diversified backgrounds of the participants. The PBL/CL task for
the session was therefore designed to account for the student context (in line with the 3P
model) as much as possible. The task also ensured that the learning outcome, which aimed
at developing an understanding of the H&S issues within the procurement cycle, was
achieved.

PBL/CL Task for Session One: Using at least three projects of your choice, identify the
key elements of the construction project cycle they each contain…and also identify any
relevant health and safety (H&S) information….
In response to this task, participants presented a wide range of issues (as would have been
expected – on the basis of their widely diverse prior experience). Figure 3 is a summary of
responses from the selected five participants (based on projects that were within the ‘concept
and feasibility’ stage alone). Although the three projects presented by the individual
participants covered several stages of the procurement cycle, the excerpt presented in
Figure 3 represents just one of the stages covered. From the responses, it can be observed
that the selected participants chose projects most relevant to their disciplines and analysed
the problem in the light of their expertise on the projects. By presenting these projects to the
group, each participant was able to demonstrate and share knowledge with colleagues on
the particular problem or task. The process also allowed other participants the opportunity to
learn from and/or comment on the approach of the presenting participant to the problem –
thereby offering any relevant advice to the presenter. This was based on the principle of the
CL theory whereby the individual experience and prior knowledge of all participants are
harnessed and used for the benefit of all participants.
The example given in Figure 3 attests to the usefulness of combining the PBL with the CL
approach in evaluating the individual tasks. As can be seen, while most of the participants
highlighted regular issues, such as, as-built drawings, site investigation, risk assessment and
services/utilities, other specific factors in relation to particular projects were brought up as
well. As a result of the PBL with CL learning in this stage, a wider knowledge base was
subsequently created and participants could therefore improve their health and safety
awareness through viewing other participants’ scenarios and relevant factors.
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Figure 3 Extracts from Task Results for Session 1

Phase Two: Session Two (CDM – Concept and Feasibility Stage)
This session examines the concept and feasibility stage (i.e. stage 1 of the CDM
Regulations). Normally, during this stage, the Client, Planning Supervisor and Designer
would discharge a majority of health and safety responsibilities. The main tasks involved in
order to comply with the CDM Regulations are: choosing competent duty holders; collecting
relevant project information; and initiating risk assessment.
The session commences with a discussion of the functions of the duty holders recognised by
the Approved Code of Practice (ACoP) during the stage 1 of the CDM Regulations.
Subsequent to this, the students are again asked to use a familiar case from their works to
identify appropriate H&S measures taken by relevant parties in line with the CDM
Regulations.

PBL/CL Task for Session Two: Present the H&S measures taken by the appropriate
parties in line with the CDM regulations OR Present an outline of ideal H&S measures … as
part of the concept and feasibility stage of a project.
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Despite the different discipline backgrounds of the participants, it is observed that they could
all still reasonably recognise the H&S duties of different duty holders in this stage.
Furthermore, some participants demonstrated knowledge of specific H&S related measures
that would be taken according to the characteristics of different projects (through postimplementation reflection). Figure 4 illustrates the results and feedback obtained using the
integrated PBL and CL approach. The same benefits (as was the case in session 1) were
reaped through the CL section of the learning. Participants’ knowledge on the relevant issues
was significantly enhanced.

Figure 4 Extracts from Task Results for Session 2
Note: The numbers in brackets in column three are the frequency of duties recognised by five
participants
The same pattern of learning was established for the other phases/sessions of the
programme. However, a slightly different approach to the task was introduced from session
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three to session five. The following paragraphs are summaries of the PBL/CL tasks and
observations.

Phase Two: Session Three (CDM – Design Stage)
The theoretical framework of the Design Stage was discussed. Under this stage, the
Designer and Planning Supervisor need to work together to undertake most health and
safety responsibilities. A water works case is used as the problem-solving scenario during
this session.

PBL/CL Task for Session Three: As Designer of the works above, identify key Health
and Safety issues that you envisage would be necessary … (Appendix 1).
Although most of the participants could identify the Designer’s major responsibilities such as
risk assessment, some of them could not provide details due to their limited knowledge of
civil engineering. However, the response from participants with relevant knowledge or
experience put forward a series of sound suggestions for health and safety management and
even provided a detailed risk assessment from which others acquired additional knowledge.

Phase Two: Session Four (CDM – Pre-Construction Stage)
This stage involves all duty-holders cooperating to complete the tendering process in
preparation for the construction stage. For the PBL/CL task, participants were given a retail
store refurbishment scenario within a busy city location and were tasked with assessing the
method statement submitted by a proposed contractor. The project content was
straightforward but the environment condition required the combination of practical
consideration and theoretical knowledge.

PBL/CL Task for Session Four: Acting as Planning Supervisor assess the H&S
provision of a prospective Contractor…based on a typical method statement… (Appendix 2).
Most of the participants provided a number of health and safety issues that should be taken
into account by the contractor. In all cases, they agreed that the contractor should specify
detailed information of: construction techniques, protection measures and evidence for the
competence of specialist sub-contractors. Reviewing such an exhaustive construction
process in this case offers participants an intensive scenario practice to consider various
relevant health and safety issues in the project and help them produce/assess pre-tender
stage health and safety plans in their professional work.

Phase Two: Session Five (CDM – Construction Stage)
During this stage, the Principal Contractor is ultimately in charge of the execution of the
construction health and safety management. A practical H&S plan could effectively and
efficiently anticipate all kinds of hazards and risks, reflect changing circumstances and guide
correct site activities throughout the construction works. The PBL/CL task given is a fully
designed sewage treatment project, which required the provision of a construction Health
and Safety plan.
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PBL/CL Task for Session Five: Acting as Principal Contractor on the project identify key
issues that should be…in the construction H&S plan … (Appendix 3).
All the participants identified most of the significant health and safety issues that should be
included in the Health and Safety plan. Furthermore, those with similar construction
experience listed systematically the contents of the Health and Safety plan and specified
some relevant construction techniques and measures relating to health and safety issues.
Such issues include: the control of pollution, deep excavation and hydraulic or pneumatic
testing. Generally speaking, such activity is in favour of knowledge acquisition and made
participants more aware of the general contents of a construction H&S plan and overall H&S
issues in the construction stage.

Phase Two: Session Six (CDM – Commissioning and Handover Stage)
Testing the effectiveness and safety of all kinds of machinery and equipment is the final
stage of the whole project process. In addition, handing over an integrated and updated H&S
file to the Client is also pivotal at this stage. Project H&S information summarised in such a
file is essential for preparing for construction, cleaning or maintenance work on an existing
structure. The PBL/CL task given to participants required them to utilise the water works
case scenario in session 3.

PBL/CL Task for Session Six: Advice on the commissioning and handover of the
project… including guidelines for … contents of the H&S file.
After learning relevant regulations, it was observed that students could integrate the
theoretical knowledge with their experience to come up with sound health and safety
guidelines for commissioning and detailed contents of a Health and Safety file. Again, the CL
approach to the problem-solving scenario provoked a critical thinking pattern in solving a
problem in a usually superficially treated stage of the CDM Regulation applications.

Phases Three and Four
These phases comprised of sessions seven to ten. As shown in Table 1 and Figure 2, phase
three contains only session seven, while phase four comprises of sessions eight to ten. A
research-based exercise was given after a taught session in session seven. The theme of
the session borders on the coverage of general health and safety management principles
and other legislation. The objective of the exercise was to enable participants locate relevant
on-line information for various resources required for health and safety management.

Research-based Exercise for Session: Visit the following websites: Health and Safety
Regulations "The Six Pack" web site: http://uk.osha.eu.int/legislation/ukregs.stm and the
European Agency for Safety and Health at Work web site:
http://europe.osha.eu.int/good_practice/sector/construction/
Using the information … as it relates to ‘best practices’ in construction H&S identify key
requirements for two projects…In each case, mention the regulation(s) and their relevance to
the projects.
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Results from the research-based exercise showed that the exercise provided valuable
information for access to appropriate legislation for projects of interest to the participants. It
also fostered a means of gaining working knowledge of appropriate legislation, which is
meant to support the implementation of the CDM Regulations in full.
Sessions eight and nine were taught sessions (which included group discussions), during
which site hazards were reviewed based on the ACoP and the Information Sheets supplied
on the web by the HSE. This approach exposed the participant to the HSE information
available on–line and allowed for discussions on issues relating to site issues such as:
earthworks, confined spaces, personal protective equipment (PPE), ladders and scaffolding,
asbestos, chemicals, solvents etc.
Session ten is the course review session, which sets out to evaluate the ACoP methods of
risk assessments and the various issues discussed as part of the programme. As previously
mentioned, this approach enables a reflection on the learning outcomes proposed for the
programme and facilitates a means by which the degree of achievement can be assessed.
Feedback obtained from participants under each mode of the programme demonstrates that
learning outcomes have been achieved in every instance.
Participants’ comments included phrases like: “very enlightening” “educative”, “knowledge
enhancing”, “helps reflective thinking through problem solving”, “being a Highway Engineer
the actual method of building / working is rather alien to me but I have gained a lot through
the group work sessions…”.
These end of programme comments are a few of the positive comments raised in connection
with learning on the programme. Some other comments were also taken as constructive
criticisms, which facilitated a review of the problem-based tasks and general programme
delivery from iteration to iteration. Most notable was the need to: “...ensure flexibility in the
problem based tasks....”. This was achieved by taking the student factors into context in the
design of the PBL/CL tasks for six out of the seven tasks.

Recommended Future Work
To ensure that the programme continues to meet up with practitioner needs, it will be
reviewed consistently in line with changes in legislation (particularly the CDM and associated
Regulations), appropriate changes/increases in the number of PBL/CL tasks to reflect the
backgrounds of participants. Other learning models, such as Ramsden’s model (2003)
Prosser & Trigwell’s model (1999) and Baldwin & Ford’s model (1988) are to be reviewed
and practised to come up with a more reasonable learning mode for construction health and
safety training.

Conclusions
The integrated mode of delivery of the programme has proved to be efficacious in developing
health and safety management knowledge of practitioners. Starting from the 3P model and
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using the concept of reflective practice to establish the teaching context, the programmes
have evolved ‘student-centred’ learning outcomes.
Problem Based Learning and CL methods have distinctive contributions to the
implementation of the 3P model. Problem Based Learning creates an integrated explicit and
tacit knowledge-capturing scenario in which people acquire relevant knowledge by practising
theoretical problem-solving methods in the contextualised project background. Two different
kinds of problem solving method were used in the teaching process. Background related
problem-solving tasks required participants use a familiar real example to solve some
theoretical problems. This method was found suitable for participants having relevant
working experience. Taking their contributions into a CL model meant that a wider knowledge
base was created for each scenario. Pre-selected problem-solving tasks used standardised
case studies as the knowledge learning background in which participants were required to
address relevant problems. The method also led to an enhanced knowledge-sharing context
in the CL mode. Moreover, such a hybrid method effectively overcome the ritual behaviour of
PBL, which often results in few connections between the new information and students’ own
knowledge base. In H&S management teaching practice, the two kinds of PBL methods
maximise the effectiveness of learning the CDM Regulations and relevant H&S issues. In a
nutshell, PBL and CL with the 3P model and reflective practice facilitate:
•

collaborative practical and theoretical knowledge learning; and

•

efficient and effective knowledge transfer and acquisition.

Through acting as different duty holders at different project stages, the participants also
learned to consider construction health and safety issues from different perspectives and
practise. This was a particularly a useful insight into preparing different health and safety
documentation and handling H&S management issues.
It is anticipated that improvements to the mode of delivery will be on-going to reflect changes
in the relevant legislation and the variability of background experience of the participants
from iteration to iteration.
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APPENDIX 1
Learning Case for Phase Two: Session Three (CDM - Design Stage)
BRIEF
A new raw water source is proposed for the city of Kidderminster and its environs, a
population of approximately 100,000 people. The project makes use of three former gravel
pits that naturally make an ideal configuration of storage lagoons.
The scheme involves the construction of a new river intake, interconnecting pipe work to the
pits and a transfer pumping station. The intake is to be sited on the south bank of the river
and is to use sheet piles with a reinforced concrete capping beam to accommodate a 1200
mm dia. steel pipe to transfer water, via a pumping station to the pits. The low-level pumping
station has a reinforced concrete basement founded on chalk 9m below ground level and
water table. It is to house two sets of pumps, one to transfer water from the river to the pits,
the other to abstract from the pits and pump to the treatment works (a schematic diagram is
shown in Figure 1).
1200 and 1000 mm dia. interconnecting pipe work between the pits give maximum flexibility
of use in the event of pollution of any or all of the pits or the river. Water from pit 1 is normally
fed by low level feed pipe to pit 2 and water from pit 3 fed by interconnecting pipe work to pit
2. From pit 2, the water is abstracted and pumped to the treatment works.
For the sake of implementation, the project was divided into 11 work areas for
implementation in six phases. These included:
•

Phase 1: the pumping station (PS)

•

Phase 2: six feed or draw-off structures

•

Phase 3: sundry other structures

•

Phase 4: steel pipelines

•

Phase 5: dredging and HDPE pipe

•

Phase 6: external works

As Designer of the works above, identify key Health and Safety issues that you envisage
would be necessary for inclusion in your report to the Planning Supervisor and Principal
Contractor.
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Figure 1 Schematic Layout of Storage Lagoons, transfer pumping station and interconnecting
pipe work for the Kidderminster scheme.
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Appendix 2
Learning Case for Phase Two: Session Four (CDM – Pre-Construction
Stage)
REHABILITATION PROJECT – TASK
As a Planning Supervisor of a project which involves the refurbishment of a retail store, you
are required to assess the health and safety provisions of a prospective contractor based on
his work method given below. The project is carried out without a total closure of the store
while refurbishment works are in progress. The store is a storey building block located in the
very busy Manders Centre of Wolverhampton City. As part of your assessment, you may
wish to consider the proposed method and suggested appropriate techniques and/or
resources that must be specified (where necessary).
CONTRACTOR’S WORK METHOD
The refurbishment will be done in three phases. The first phase will be the upper floor and
half of the ground floor. Whilst refurbishment is taking place in the first phase, the store will
continue trading on half of the ground floor. Once works have been completed, the
refurbishment will be completed to the remaining half of the store and trading will continue in
the newly refurbished half of the ground floor and the whole of the first floor. The final phase
will be to complete the external elevation. This is the best method and will create minimum
interference for customers.
The order and method of works will be set out as follows:
Phase 1
•

Set up of site
o

•

Divisions
o

•

•

Using guidelines as stated previously.

Add adequate temporary partition between trading areas of the store and construction
areas, ensuring pollution through dust and noise can be kept to a minimum.

Preparation
o

Prepare first phase of refurbishment work – remove all shop material from first floor
level and first half of ground floor.

o

Strip away all decorations and internal finishes leaving the areas ready for
refurbishment.

Demolition
o

All demolition work will be done by hand to reduce noise and pollution and keep
damage to a minimum.
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•

•

o

Demolish and remove existing structures such as stairs and ground floor below upper
mezzanine.

o

Remove floor and ceiling finishes in preparation for new structures.

o

Cleaning.

o

Clear out all debris from first floor and first half of ground floor and removal material
safely from site.

Falsework
o

An approved specialist contractor will do all installation and removal of formwork and
false work.

o

Equipment will only be used as and when necessary for the relevant trades and
should be kept to a minimum whilst ensuring the highest standards of health and
safety regulations.

o

Formwork for the in situ waffle slab should remain for the entire curing period of two
weeks before being removed.

o

Other false work such as temporary and mobile scaffolding towers used to install the
suspended ceilings should be removed once the finishes have been made.

Services
o

•

•

First installations of services should be made at this point before final finishes of
ceilings, floors and walls take place.

Floors
o

First installation should be the new floor levels on all areas.

o

On the ground floor where the new finished floor level is to be lower than the water
table, appropriate measures should be taken to ensure water cannot penetrate into the
building or upon its structure. It is suggested that some form of apron is used.

o

Allow curing of a week for the concrete ground floor.

o

No final finishes should be applied to any of the floors until completion.

Walls
o

Stud partitions should be installed next at all relevant areas of the store as to the
design.

o

All specification of the partitions should be of 100-timber stud with 12.5mm
plasterboard, which is taped and slurried on both sides.
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•

•

•

Waffle slab
o

The waffle slab is to be situated on the first floor upper mezzanine and to be of insitu
reinforced concrete cut into interior of existing wall with 110mm deep pockets on a ‘hit
and miss’ basis 700mm long.

o

The floor is to be cured for a period of two weeks.

Ceilings
o

Any damage to the existing ceiling should be made good before installing the new
suspended ceilings.

o

All new suspended ceiling of 12.5mm plasterboard with tape and slurry joints and
finish on ex. 50 x 50 softwood battens at 400mm centres with galvanised 50 x 3 mm
mild steel hangers.

Painting and Decorating
o

•

•

Internal finishes
o

Changing rooms are to be constructed of pre fabricated melamine faced 18mm
plywood of height 2.100m with 12mm plywood doors 750 wide x 1.900m high faced
both sides with carpet applied with adhesive. The back panel will be of melamine
faced 18mm plywood 2.100m high, the seat will be 18mm plywood on brackets, faced
and tipped in carpet. Each changing room will be equipped with 2 No. Lacquered
brass hooks to take coat hangers and with mirror to back wall.

o

All existing timber floors should be coated in screwed oil, tempered hardboard and
carpet on felt underlay.

o

Timber and joinery work on doors, linings and architraves should be flush.

o

Final finishing touches and appliances should be applied ready for completion.

Services
o

•

Once all elements are in place, painting and internal floor, ceiling and wall finishes
should be done before final internal finishes are added.

Final installation of services such as electrics and water etc should be applied and
tested.

Shop fit out
o

This is to be done by approved sub contractors and to the preference of the client in
line with other existing branches.
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•

Finish
o

The first phase should now be complete and ready for handover. All areas should be
cleaned and trading should be changed into the newly refurbished part of the shop,
making the second half ready for refurbishment

Phase 2
•

Divisions
o

•

•

•

Preparation
o

Prepare second phase of refurbishment work – remove all shop material from second
half of ground floor.

o

Strip away all decorations and internal finishes leaving the areas ready for
refurbishment.

Demolition
o

All demolition work will be done by hand to reduce noise and pollution and keep
damage to a minimum.

o

Remove floor and ceiling finishes in preparation for new structures.

Cleaning
o

•

•

Clear out all debris from ground floor and remove material safely from site.

Falsework
o

An approved specialist contractor will do all installation and removal of formwork and
falsework.

o

Equipment will only be used as and when is necessary for the relevant trades and
should be kept to a minimum whilst ensuring the highest standards of health and
safety regulations.

o

Falsework such as temporary and mobile scaffolding towers used to install the
suspended ceilings should be removed once the finishes have been made.

Services
o

•

Add adequate temporary partition between trading areas of the store and construction
areas, ensuring pollution through dust and noise can be kept to a minimum.

First installations of services should be made at this point before final finishes of
ceilings, floors and walls take place.

Floors
o

First installation should be the new floor levels on all areas.
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•

•

•

o

On the ground floor where the new finished floor level is to be lower than the water
table, appropriate measures should be taken to ensure water cannot penetrate into the
building or upon its structure. It is suggested that some form of apron is used.

o

Allow curing of a week for the concrete ground floor.

o

No final finishes should be applied to any of the floors until completion.

Walls
o

Stud partitions should be installed next at all relevant areas of the store as to the
design.

o

All specification of the partitions should be of 100 timber stud with 12.5mm
plasterboard, which is taped and slurried on both sides.

Ceilings
o

Any damage to the existing ceiling should be made good before installing the new
suspended ceilings.

o

All new suspended ceiling of 12.5mm plasterboard with tape and slurry joints and
finish on ex. 50 x 50 softwood battens at 400mm centres with galvanised 50 x 3 mm
mild steel hangers.

Painting and Decorating
o

•

•

Internal finishes
o

All existing timber floors should be coated in screwed oil, tempered hardboard and
carpet on felt underlay.

o

The display window should be fitted with new maple boards on 50 x 50 softwood
battens.

o

Timber and joinery work on doors, linings and architraves should be flush.

o

Final finishing touches and appliances such as tills and desks should be applied ready
for completion.

Services
o

•

Once all elements are in place, painting and internal floor, ceiling and wall finishes
should be done before final internal finishes are added.

Final installation of services such as electrics and water etc should be applied and
tested.

Shop fit out
o

This is to be done by approved sub contractors and to the preference of the client in
line with other existing branches.

27
Journal for Education in the Built Environment, Vol. 2, Issue 1, June 2007
Copyright © 2007 CEBE

D. Oloke, H. Yu & D. Heesom: Developing Practitioner Skills in Construction Health and Safety
Management: An Integrated Teaching and Learning Approach

•

Finish
o

The second phase should now be complete and ready for handover. All areas should
be cleaned and trading should be changed into the newly refurbished part of the shop,
making the external elevation ready for refurbishment.

Phase 3
This should be done at times when the store is closed, for example after trading hours and
should be done as follows:
•

Re-painting of existing brickwork.

•

Exterior walls on front elevation to be rendered with stone painted stipple
finish.

•

Shop front finished in anodised new gold. Float glass and doors with floor
springs.

•

Shop face finished with melamine backing with applied lacquered brass
letters.

•

External ramp finished in new terrazzo insitu concrete.
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Appendix 3
Learning Case for Phase Two: Session Five (CDM – Construction Stage)
BRIEF
Cheddleton is a small village with a population of about 6500 lying in North Staffordshire on
the edge of the Peak district and West Midlands region of the UK with a sewage treatment
work. The works lies in a narrow valley adjacent to the Caldon Canal. Its effluent is
discharged via a syphon beneath the canal into the River Trent via the river Churnet and
secondary tributary system.
The quality of effluent from the works has been observed to be deteriorating over the last few
years and the works is now regularly failing to meet its discharge consent. The work is
obviously hydraulically and biologically overloaded and extensions are now urgently required
to enable the effluent meet the requirement of the Control of Pollution Act and the long-term
objectives of improving water quality in the River Churnet.
Feasibility studies, conceptual design, detailed design and engineer’s estimates have been
concluded on the basis of comparing several alternatives. Based on these, it was decided
that the upgrading works should entail the provision of additional biological filters (activated
sludge system) in one stage to achieve the long-term objectives. In addition, the construction
of a new access road to this part of the scheme has been identified.
A thorough survey of the site had been undertaken and the validity of the existing site
drawings and extent of underground apparatus and pipelines had also been established. The
ground investigations revealed that there is a high water table on the site, which would
necessitate dewatering techniques during the construction and permanent anti-floatation
measures for some of the new structures. The survey also confirmed the existence of many
underground pipelines on the site and there would be difficulties in negotiating these on site.
Envisaged Activities include:
1.

Site Clearance (including demolition)

2.

Setting out for activated sludge system (reaction chamber and secondary clarification
units) and access road

3.

Dewatering

4.

Ordering of electromechanical components (reactors, pumps, control panels, etc)

5.

Grading of access road

6.

Excavation

7.

Underground pipework and cabling

8.

Construction of Base slab and walls for reaction chamber and secondary clarification unit

9.

Installation of Electromechanical components
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10. Pavement construction of access road
11. Testing and Commissioning
TASK
As Principal Contractor on the project, identify key issues that should form part of the
documentation of your health and safety plan for the construction stage.
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