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ABSTRACT
The need to instigate the study arose from the growing concerns of the mid and late
eighties that teaching quality needed to be improved.

From a review of the literature it was established that the relationship between
teaching methods and learning outcomes is a significant one. The literature review
also established five main themes which needed to be addressed to improve the
provision within the BSc. (Hons) Quantity Surveying in the Department of Property
and Development Studies.

Simulation was considered the most suitable vehicle for addressing the themes
previously identified. Teaching strategies were employed within the simulation to
encourage deep learning. These strategies included student-centred and problem-based
learning.

Prior to developing the simulation prototypes it was recognised that a systematic
approach would be required to ensure long-term continuous improvement. Using
established Total Quality Management (TQM) techniques a Continuous Improvement
Model was developed to manage the design and implementation of the prototypes.

Analysis of student (n=100) and employer (n=51) data received over a period of two
years indicated that the prototypes had been very effective in addressing the five
themes identified and thereby improving the quality of provision.

The Continuous Improvement Model will ensure that future prototypes will achieve
improvements in addressing customer needs.
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CHAPTER 1 - Introduction

1.1 Introduction
The research and development work for this Master of Philosophy Degree was
undertaken in the Department of Property and Development Studies at the University
of Glamorgan.
The aims of the study are to:
1.

Develop a simulation based teaching vehicle to improve the quality of
teaching and learning on the second year Integrating Project of the BSc.
(Hons) in Quantity Surveying.

2.

Utilise quality management principles to monitor and improve development
of the simulation.

3.

Identify the key transferable and technical skills necessary in Quantity
Surveying practice in order that they may be incorporated within the
simulation.

The need to instigate the study arose from the growing concerns of the mid and late
eighties that teaching quality needed to be improved. These concerns culminated in
1988, when the then Secretary of State for Education, made it clear that the quality
of teaching was to be one of the criteria employed in the allocation of funds.

16

The Warnock Report (1990 ) states:
Teaching quality is in part to be judged by the experience students have
within the institution - whether it is stimulating or boring, imaginative or
dull. Such features are the subject of value judgements, and cannot be
easily quantified.

The statement concerning "value judgement" suggested that if future funding was to
be allocated partly on the basis of teaching quality, it would be imperative that there
be less reliance on value judgement and more reliance on controlled and
demonstrable improvement.

Quality management was, at the same tune, increasing in prominence and could, in
the author's opinion, provide the mechanism to improve teaching quality in a
controlled and demonstrable way. In doing so it would help remove many of the
vagaries of the "value judgements" referred to by Warnock.

The focus of the study has not been the entke BSc. (Hons) in Quantity Surveying
teaching programme but one element within the second year of studies, the
Integrating Project. This subject was chosen because:

1.

The project was considered an appropriate vehicle for improving the quality
of teaching, particularly hi the context of encouraging students to adopt deep
learning strategies and also its potential relationship with professional practice.

2.

It would be more effective to develop the quality management principles
within one discrete subject area, thereby reducing the number of variables,
before tackling the course as a whole.
17

3.

The author was able to take responsibility for project as a discrete, but
nevertheless broad based, area of teaching.

The first point is particularly emphasised in Warnock (1990 p 12) where it is stated:
...teaching must be responsive to the student's needs.

and continues (1990 p 21)
...institutions should therefore involve employers in all disciplines and at
all levels to make sure that their teaching provides the sorts of skills and
competencies which employers identify as desirable.

The second point is supported by Cawley (1989) who states:
The experience of running a problem based option within a conventional
degree course has demonstrated that it is feasible to mount courses of
this type alongside standard lecture courses. A gradual introduction of
the approach in this way is much more likely to be successful in existing
institutions than an attempt to convert a whole degree course without first
gaining experience of the method.

The funding for the research including part-time replacement lecturing staff thus
enabling the author to develop the research material, came from two sources:

1.

The Enterprise Unit of the University of Glamorgan.

2.

The Further Education Unit (FEU) / Pickup Project in London.

18

1.2 Methodology
The research methodology was based on a literature search, development of prototype
simulations, questionnaires and semi-structured interviews.

1.2.1 Literature Search
The literature search was used to:
1.

Review the current literature relating to learning theories and processes (see
Chapter 2).

2.

Review the current literature relating to continuous improvement and quality
management (see Chapter 3).

3.

Establish the existence (or otherwise) of similar research. Similar studies
could have been used to provide a basis on which to build or a parallel study
with which to compare results.

No studies which combined the use of simulation and quality management were
found although during the course of the research two studies were published which
were of interest (see Chapter 7 Section 7.3 for a discussion of Rosman Ahmad's
MPhil and the Royal Institution of Chartered Surveyors (RICS) Core Skills Report).

1.2.2 Development of prototype simulations
The research spans a four and a half year period commencing in 1988. The first 18
months involved the selection and subsequent monitoring of a suitable construction
project. Upon completion of the construction project, the documentation and other
relevant information, was provided to the author. The process of developing the

19

extensive background material to the simulation therefore began in mid 1989 (see
Chapter 4 for a discussion of this process).

The third and fourth years of the research involved the development of two prototype
simulation exercises which were used as the Integrating Project component of the
second year of the BSc. (Rons) Quantity Surveying course. The development and
implementation of these prototypes were planned and implemented using appropriate
quality management techniques both to monitor and improve them (see discussion in
Chapters 5, 6 and 7).

1.2.3 Questionnaires and Interviews
Fundamental to the monitoring and improvement process described in Section 1.2.2
was the involvement of both students and employers in the Prototypes' development.
The primary mechanisms used to involve them were:
1.

Questionnaires and semi-structured interviews with students relating to the
planning and implementation of the simulations.

2.

Questionnaires to employers asking them for their views on the relative
importance of skills associated with the professional role of Quantity
Surveyors. Employers were selected on the basis that they were currently
employing students from the University on an Industrial Placement Year.

20

1.3 Summary
This Chapter has established the context of the research in relation to the increasing
emphasis on teaching quality. The aims have been stated and the methodology by
which those aims are to be achieved has been established.

The next Chapter will begin the process of literature review described above, by
considering the published work on learning and how it can be improved.

21

CHAPTER 2 - Improving learning

2.1 Introduction

I SAID I TAUGHT HIM
I DIDN'T SAY HE
LEARNED IT

TAUGHT
SPOT HOW
O WHISTLE

EJ and Spot
Figure 2.1

Minton (1991)

EJ and Spot

/ know I cannot teach anyone anything. I can
environment in which he can learn

only provide an

Rogers (1965)

Both of the above highlight how much easier it might be to teach than to promote
learning. As Minton (1991 p 4) states:
A teacher's prime task is to engage the student in the learning process.
What the student does to learn is more important than what the teacher
does to teach.

From the above observations it can be seen that the relationship between teaching
methods and learning outcomes is a significant one. The purpose therefore of this
chapter is to examine:
1.

How people learn.

2.

Why the learning process needs to be improved.

3.

How to facilitate unproved learning.

22

This will be accomplished by:
1.

Explaining how people learn by analysing the main schools of thought on
learning theory.

2.

Describing

the

relationship

between

training,

education

and

planned

experience.
3.

Discussing the reasons why learning needs to be improved including views
from the Construction Industry and Government.

4.

Isolating, from the previous discussion, what needs to be improved in the
provision of quantity surveying education.

5.

Describing how to facilitate improved learning.

6.

Isolating a particular vehicle that could be used to facilitate continuing
improved learning.

2.2 How people learn
How should learning be defined? The following are offered as typical definitions of
this process:
To get knowledge of (a subject) or skill in (an art etc.) by study,
experience, or teaching.
Shorter Oxford English Dictionary (1988)

"Learning" is the relatively permanent change in a person's knowledge
or behaviour due to experience.
Mayer (1982)

Learning is a long-lasting change in knowledge, attitude or skill, acquired
through experience.
Rowntree (1981)
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The definitions highlight three main themes. Firstly there is to be a change in
knowledge or behaviour. Secondly, this change is initiated by experience. Thirdly that
the change should be permanent or at least long-lasting.

In order to understand better the learning process it is worthwhile considering the
alternative theories and approaches which have been proposed.

2.2.1 Schools of thought on learning theory
The Behaviourists
In the 1900s, psychology was dominated by the school of behaviourism, under the
leadership of John B. Watson. Human beings, Watson declared, should be studied
like any other animals. "Behaviour" should be observed like the phenomena in all
other natural sciences.

The behaviourists developed a programme of research based on the assumption that
behaviour of all kinds could be explained in terms of the measurable stimuli
impinging on the sense organs and the nerves which controlled the muscles.
Stimulus-response bonds most often quoted are reflexes such as the knee-jerk, and
the reaction of the iris of the eye to light. There is a stimulus, light, and an immediate
unlearned response of the iris muscles. The important thing is that it does not have
to be learned.

The behaviourists thought they had discovered the mechanism by which learning took
place: the conditioned-reflex - a reflex that was transferred somehow from a direct
stimulus to a surrogate stimulus. They believed that it should be possible to show the
24

"chaining" by which each of these conditioned stimulus-response bonds became the
behaviour that they were studying, however complex that behaviour might be.

Learning was defined as relatively permanent change in behaviour that could be
observed and measured. The programme was to analyze and simplify the complexity
of behaviour so as to describe it as chains of stimulus-response bonds. A trained
person could then teach by controlling and reinforcing each of the links in such
defined chains.

The Cognitivists
Discovery is in its essence a matter of rearranging or transforming
evidence in such a way that one is enabled to go beyond the evidence so
reassembled to additional new insights.
(Bruner 1974)

Cognitive theories stand in total contrast to those of the behaviourists. The cognitive
psychologist is concerned with the learner's "internal processes" in knowing and
perceiving. It is assumed that a learner's behaviour is based on "cognition" ie acts of
knowing or thinking about the very situation in which that behaviour occurs.

Cognitivists believe that students should be trained to develop then- capacities to the
full and that they must be taught how to analyze problems and how to search for
relevance and structure. They believe what students should be learning is not
"particular performances", but competence. These principles mirror an earlier
important statement by Whitehead (1929):
Whatever be the detail with which you cram your students, the chances
of their meeting in after-life exactly that detail is almost infinitesimal; and
if they do meet it, they will probably have forgotten what you taught them
about it. The really useful training yields a comprehension of a few
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general principles with a thorough grounding in the way they apply to a
variety of concrete details. In subsequent practice the student will have
forgotten your particular details; but he will remember to apply
principles to immediate circumstances
Knowledge is seen as a process not a product. The acquisition of knowledge is an
active process and depends for its effectiveness on the learner's relating incoming
information to that information previously acquired.

More Recent Approaches
Kolb, (1984) provided an additional stimulus for thinking about the nature of teaching
and learning with his notion of the learning cycle. He argued that when we undertake
to learn something for ourselves there is a natural learning cycle which follows four
stages. The starting point is concrete experience, we then make observations and
reflections on that experience. The third step involves using abstract concepts and
generalisations to make sense of the reflections, which lead on to testing the
implications derived from the abstractions in new situations. The cycle is completed
through linking the outcomes of the experimental phase back to the original concrete
experience, as shown In Fig 2.2 below.

Concrete
experience

Observations
and
reflections

Testing implications
of concepts in
new situations

Formation of
abstract concepts
and generalisations
Figure 2.2

Kolb's Learning Circle
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This model has been particularly fruitful in suggesting alternative teaching methods
which encourage students to reflect on their own experience, or which provide
real-life experiences from which to develop concepts.

Other ideas on learning have come from research which has focused specifically on
the learning strategies of students in higher education. Mart on and his colleagues in
Gothenburg (Marton & Saljo, 1976) described student learning in experiential terms.
The initial study identified a fundamental distinction in the way in which students
read an academic article, which was subsequently found to apply to other tasks in
academic studying (Entwistle & Ramsden, 1983). When students were asked to read
an article and "to be ready to answer questions on it afterwards, some students
reacted by focusing narrowly on what might be called "question-spotting". They
concentrated on identifying and memorising key points and facts on which they
expected to be questioned: Marton described this as the surface approach. Other
students concentrated on trying to develop a personal understanding of the author's
message, by looking carefully at the evidence and interacting with the argument - a
deep approach. The defining characteristics of these two approaches have recently
been summarised by Ramsden (1992) and are shown hi Table 2.1 on the following
page.
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DEEP APPROACH

SURFACE APPROACH

Intention to understand. Student
maintains structure of task.

Intention only to complete task
requirements. Student distorts structure
of task.

Focus on "what is signified" (e.g. the
author's argument, or the concepts
applicable to solving the problem).

Focus on "the signs" (e.g. the words and
sentences of the text, or unthinkingly on
the formula needed to solve the
problem).

Relate previous knowledge to new
knowledge

Focus on unrelated parts of the task.

Relate knowledge from different courses.

Memorise information for assessments.

Relate theoretical ideas to everyday
experience.

Associate facts and concepts
unreflectively.

Relate and distinguish evidence and
argument.

Fail to distinguish principles from
examples.

Organise and structure content into a
coherent whole.

Treat the task as an external imposition.

Table 2.1

Deep and shallow approaches

Learner-centred working, of course, implies that the staff role is not to teach but to
facilitate - to make learning easier, more efficient, more effective and more
comprehensive.

It is important at this point to discuss the relationship between training, education and
experience. It could be argued that learning by doing is simply another way of
training individuals to perform specific tasks. It is necessary therefore to understand
more about each of the processes and particularly the relationship between them.

28

Training or education?

2.3
2.3.1

Definition of terms

Training
A planned and systematic effort to modify or develop knowledge/ skill/
attitude through learning experience, to achieve effective performance in
an activity or range of activities. Its purpose, in the work situation, is to
enable an individual to acquire abilities in order that he or she can
perform adequately a given task or job.
Buckley and Caple (1990)

Learning
Learning is a long-lasting change in knowledge, attitude or skill, acquired
through experience.
Rowntree (1981 ibid)

Education
A process and a series of activities which aim at enabling an individual
to assimilate and develop knowledge, skills, values and understanding
that are not simply related to a narrow field of activity but allow a broad
range of problems to be defined, analyzed and solved.
Buckley and Caple (1990 p 14)

2.3.2 The relationship between training, education and
planned

experience.

Buckley and Caple (1990 p!5) argue that:
.... while considerable emphasis can been placed on the way in which
training and education differ, it can also be argued that they are closely
interrelated processes. The ability of an individual to acquire knowledge,
skills and attitudes in a training context may depend directly or indirectly
on the quality of previous educational experiences. In a similar way,
education may be influenced by the skills which an individual has
acquired through training. Furthermore, while concentrating on training
and education, a third element which contributes to learning and
development, namely planned experience, must not be minimised nor
overlooked.

29

Buckley and Caple (1990 p 16) illustrate the relationship between training, education
and planned experience describing them as:
interdependent and equal partners with
contribution to learning and development.

regard

to

their

potential

Education

Training

Learning
and
development

Planned
experience

Figure 2.3

Education, Training and Planned Experience

They continue:
Too often, in the past, training and planned experience have played
secondary roles to education. Each should be valued in its own right and
their specific strengths in encouraging learning and development should
be appreciated. Competently conducted training can expedite the
acquisition of specific job-related knowledge, skills and attitudes.
Education, when carried out openly and in a spirit of enquiry, can equip
individuals with the intellectual perspectives and the tools of analysis that
can help to guide them and their organisations through present and
future exigencies. Planned experience can integrate and act as the vital
catalyst and "test bed" for the skills, techniques, ideas, etc. acquired in
formal training and educational settings.

It seems vital therefore to consider all three processes, ie training, education and
experience, in any development which seeks to improve the learning process.
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2.4 Why the learning process needs to be
improved
There can be very few examples of where a product or service can be said to be
"perfect" and therefore beyond the need for

further improvement. Ramsden (1988)

supports this view in an education context by stating:
During the last ten years or so, a huge body of data has been collected
about what students in schools and colleges know and do not know. It is
a depressing litany. The message of scores of studies of student learning
is unambiguous: many students are highly adept at very complex skills in
science, humanities and mathematics; they can also reproduce large
amount of factual information on demand; they have appropriated
enormous quantities of detailed knowledge; they pass examinations
successfully. But they are unable to show that they understand what they
have learned.

Whilst Ramsden may have been referring to the education process in general the
author's research is focused on provision within the Construction Industry and, in
particular, the Quantity Surveying profession.

The following section gives the views of various individuals and organisations from
within the Construction Industry illustrating why the learning process may need to
be improved.

2.4.1 Views from the Construction Industry
CNAA Project No. 24 (1989)
The overall aim of the study was to consider the characteristics of professional
education and pre-qualification training, as provided in both the university and
polytechnic/college sectors of higher education, for careers in construction in the U.K.
Seven construction professions were identified for consideration in the project brief,
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as follows:
Architecture
Building
Building Services Engineering
Building Surveying
Civil Engineering
Quantity Surveying
Structural Engineering

The specific objectives of the project were as follows:
1.

To examine the main aspects of degree courses in each of the disciplines
identified above with regard to:
Supply of places
Student demand -

number, quality, age, sex, origin

Nature of courses-

entry

routes,

teaching

structure,

methods,

mode,

commonality

objectives,
between

programmes
Extent of industrial content
Post-graduation / pre-qualification requirements
Employment opportunities within and outside the construction industry
2.

To assess the opinion of a limited sample of employers and recently qualified
graduates on the suitability of the education and training provided at present
and the changes which are likely to be needed in response to the changing
nature of the industry.

3.

To provide an analysis of the information collected and to present findings
which would inform possible future developments in educational provision
and point up the need for further, more detailed study.

The report's main findings were:
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Methods of approach to teaching and assessment
It is noticeable that respondents consistently rated skills in problem
solving and communication as being the most important for their
discipline. We would suggest that these are not subjects that can easily
be taught by lecture, and it is not clear where such skills will be
developed and practised on those courses with little continuous
assessment or project work

Views of graduates and employers
Many of the employers stressed the vocational and practical nature of
their discipline, and suggested that graduates had an insufficiently good
understanding of the real nature of their profession. This was by far the
most frequent comment made by employers.

Comments by Graduates
The most frequent reference was to the vocational nature of the
disciplines and the need to ensure that graduates were aware of the
practical rather than theoretical aspects of their profession.

Comments by Employers
The most frequent comment (made by 44% of those who commented) was
a suggestion that graduates had an insufficient understanding of the real
nature of their profession. This was mentioned by 90% of those quantity
surveying respondents who commented.

Other issues of significance raised by employers included "a need to give greater
emphasis to communication and management studies, and to provide opportunities
within courses for students to gain an understanding of professional practice".

In addition to the CNAA Report several items of correspondence hi recent journals
have discussed the effectiveness of learning, and in particular, its relationship with
the workplace.
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Students
However, there seems to be a major discrepancy between what our
courses (and many others like it) intend to produce in a graduate and
what the industry wants.
Gillingham, S.(1991)

/ assumed that the colleges knew exactly what the industry wanted and
that the industry knows what the colleges teach. I discovered that there
is a lack of communication between colleges and employers which in
effect is borne at the expense of young graduates like myself.
Anon (1991)
Employers
. . . one university department of surveying has increased the number of
hours per week of management lectures to various student groups from
5.5 hours in 1986 to 14 hours in 1991. Although I am in favour of
teaching students about management there is a serious need to get the
balance right.
There is a danger that the profession could diversify too far and lose its
technical knowledge base. In the past the professions suffered because
they were too technically based. It would be ironic if in the future they
were to suffer because they have shifted too far along the continuum.
Lovell, J. (1991)

All too often, students with good degrees arrive in the office quite unable
to write a coherent report and with poor spelling ability.
Clarke, R. (1990)

2.4.2 Views from Government
In addition to these concerns from within the construction industry the Government
has also been concerned about the quality of teaching and in 1990 it commissioned
a committee of enquiry into teaching quality. This committee produced what has
become known as The Warnock Report (1990).
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The Warnock Report
The Committee of Enquiry into Teaching Quality was set up by the Polytechnics and
Colleges Funding Council in January 1989. The terms of reference were to:

a.

Identify characteristics of effective and efficient teaching;

b.

Identify which of these characteristics can be developed as indicators of
teaching quality;

c.

Suggest the means by which institutions could demonstrate the effectiveness
and efficiency of their teaching and the promotion of students' learning;

d.

Advise on possible strategies for the Council which would serve to raise the
quality of teaching. These might include procedures for monitoring and
evaluating outcomes, and funding mechanisms.

Some of the report's main recommendations were:
Necessary conditions for good teaching
There should be a policy regarding curriculum organisation and delivery,
including a readiness to consider different methods of promoting
learning;
There should be means by which the views of students and employers can
be used in judgement of the curriculum, its delivery and outcomes.

Students

There must be efforts to ensure continuing, and probably changing
methods of obtaining student views and acting upon them, where
appropriate.
After students have left an institution, and when they have been in
employment for some years, it can be helpful to seek their views about
the extent to which, in fact, what turned out to be their needs, were met
in their college or polytechnic.
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In general, therefore, students are not to be thought of as passive
recipients of education, but as active participants in the process of
increasing their own understanding and competence.

Employers
There are many ways in which employers can play a part in higher
education which contribute to the quality of teaching. For example:
a.

they can be consulted about what in general they look for in
employees, both in the short and longer term; and

b.

they can be involved in the construction, delivery and assessment
of particular courses.

Institutions should therefore be ready to work with employers to
determine desirable attributes, to compare it with their own aims and
objectives, and with their assessment methods.
We feel that institutions should therefore involve employers in all
disciplines and at all levels to make sure that their teaching provides the
sorts of skills and competencies which employers identify as desirable.

The report concludes:
Much of the provision in the polytechnics and colleges is vocational and
the Council is committed to promoting higher education which is to be
of good quality and is distinctive, in that it emphasises the vocational and
the work-related.

HMI Report - The English Polytechnics (1989)
This reported:
/.

an over-dependence on one way of teaching and learning - often
the formal lecture - so that students do not develop a range of
skills appropriate to higher education;

2.

spoon feeding in lectures, seminars and practical work, so that
students become over-dependent on the information selected and
provided for them by their teachers;

3.

assessment methods which place too high a premium on the
ability to recall factual information.
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2.5 What needs improving?
From the views and conclusions of both the Construction Industry and Government
it is possible to extract five main themes which need to be addressed in the provision
of quantity surveying education.

1.

The traditional lecture/tutorial format may not be the most effective method
of delivering certain elements of the curriculum particularly problem solving
and communication.

2.

There is a need to emphasise the relationship of the learning to the industry
within which the students will operate.

3.

There is a need to emphasise the relationship of the learning to the
professional role that they will undertake.

4.

There is a need to seek continuous improvement in whatever vehicle is used
to improve learning.

5.

There is a need to involve the views of employers to make sure that teaching
provides the sorts of skills and competencies which employers identify as
desirable.

Themes 1-3 will be discussed in the remainder of this chapter whilst 4 and 5 will be
discussed in chapters 3 and 5 respectively.
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2.6. How to facilitate improved learning
2.6.1 The nature of understanding
It is clear from much corroborated educational research work that real understanding
is developed when the learner transfers information or experience from short-term
memory to long-term memory. The learning is then stored permanently in the brain
by forming meaningful associations with the experiences, knowledge and concepts
which have already been stored in the long-term memory.
...... the vital element in the development of deep and meaningful
understanding is mental activity by the learner.
(Carry and Cowan 1986)

The researches of a group of educational psychologists in Gothenburg during the past
decade have given further insights into the nature of understanding. They have shown
that even learners who are naturally inclined to follow a so-called "deep" approach
to learning can be deterred in their purpose by the context in which new learning is
made available to them. In particular, any context which depends heavily on external
motivation will almost inevitably lead to shallow or "surface" approaches to learning.

2.6.2 What sort of learning?
It has been increasingly recognised that learning is most productive and effective
when it is an active process. It is the author's belief that we need to be helping
learners develop deep approaches to their learning (leading to competence and
mastery). It is further believed that ownership is a crucial factor in helping learners
gain deep learning. It is necessary to avoid placing learners in environments which
foster surface approaches - giving short-term learning with little sense of ownership.
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As Ramsden (1992 p 45) states:
An approach is not about learning just the unrelated facts versus learning
concepts; it is about learning just the unrelated facts (or procedures)
versus learning the facts in relation to the concepts. Surface is, at best,
about quantity without quality; deep is about quality and quantity.

The term ownership is an important concept in relation to deep learning as it is used
to describe a shift in the control of learning away from the teacher, thereby
encouraging the learner to take more initiative which, in turn, leads to greater
personal engagement hi the learning process. This helps ensure that students are
actively engaged with the learning and take more responsibility for its success. Again
to quote Ramsden (1992 p 53)
It is also evident that approaches are related to how much satisfaction
students experience in their learning. Deep approaches are related to
higher quality outcomes and better grades. They are also more enjoyable.
Surface approaches are dissatisfying; and they are associated with poorer
outcomes.

2.6.3 Teaching which facilitates deep learning
Research using either interviews or fixed-choice questionnaires to indicate the relative
strengths of deep and surface approaches, showed that each approach was associated
with distinctive forms of motivation (Entwistle 1988). A surface approach correlated
with anxiety and fear of failure, while a deep approach was consistently linked with
intrinsic motivation (interest in the subject for its own sake) and self-confidence.
Although these forms of motivation are characteristics of the learner, interest and
self-confidence, or boredom and anxiety, are also products of experiences within
higher education.

There is firm evidence that the approach to learning adopted affects the level of
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understanding reached (Marton & Saljo, 1976), and that a deep approach is required
for developing appropriate technical conceptions (Prosser & Millar, 1989).

There is, however, evidence that changes in the learning environment do markedly
influence students' approaches to learning and methods of studying. As Sharp (1990)
recently commented:
An evaluation which requires the student only to regurgitate material
obtained through lectures and required reading virtually forces the
student to use a surface approach to learning that material. On the other
hand, an evaluation which requires the student to apply knowledge
gained on the course to the solution of novel problems, not previously
seen by the students, is one which cannot be tackled without deeper
understanding.

Biggs (1989) has identified four key elements of "good teaching" which are
associated with a deep approach:
/. Motivational context Deep learning is more likely when students'
motivation is intrinsic and when the student experiences a need to know
something. Adults learn best what they need to learn in order to carry out
tasks which matter to them.
2. Learner activity Students need to be active rather than passive. Deep
learning is associated with doing. If the learner is actively involved, then
more connections will be made both with past learning and between new
concepts. Doing is not sufficient for learning, however. Learning activity
must be planned, reflected upon and processed, and related to abstract
conceptions.
3. Interaction with others. The importance of discussion for learning is
not a new idea. Interaction can take many forms other than conventional
tutorials and seminars, and autonomous student groups and peer tutoring
can be very effective.
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4. A well structured knowledge base Without existing concepts it is
impossible to make sense of new concepts. It is vital that students'
existing knowledge and experience are brought to bear in learning. The
subject matter being learnt must also be well structured and integrated.
The structure of knowledge is more visible to and more useful to students
where it is clearly displayed, where content is taught in integrated wholes
rather than in small separate pieces, and where knowledge is required to
be related to other knowledge rather than learned in isolation.

2.6.4 Strategies for encouraging a deep approach
Strategies for encouraging a deep approach are outlined in Gibbs (1992):
/. Independent learning Involves giving students greater autonomy and
control over choice of subject matter, learning methods, pace of study
and assessment of learning..... Methods associated with this strategy
include the use of learning contracts, self and peer assessment, project
work, and the negotiation of goals, learning methods, assignments, and
assessment methods, assessment criteria and marks.
2. Personal development Emphasises motivational context, especially
personal involvement in learning. Typically there is a focus on the
engagement of the whole person, feelings as well as intellect, in the
learning process...... The method most commonly associated with this
strategy is group work which allows discussion of group process and
individual feelings as well as of the content of learning.
3. Problem-based learning Involves learning through tackling relevant
problems...... Students discover what they need to learn about through
being confronted with problems, and then learn what they need to in
order to be able to tackle the problem..... The main features of the
strategy are:
relevant problems...; a "need to know".....; integration of
knowledge... and interaction.
4. Reflection Can help students to take charge of their learning even in
highly constraining circumstances, and to move towards a deep
approach...... methods which encourage reflection include the use of
learning diaries, reflective journals and portfolios of work, discussion of
learning strategies and specially designed reflective exercises
5. Independent group work Focuses mainly on the element of
interaction..... Methods which emphasise independent group work include
group-based project work and peer tutoring.... Independent group work
often takes place within other strategies (e.g. problem-based)...
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6. Learning by doing Experiential learning emphasises the element of
learner activity.... It encourages students to become:
more involved;....more active;..... and more aware of their existing
knowledge base..... Methods associated with learning by doing include the
use of games, simulations and role plays, visits, practical work and work
experience....
7. Developing learning skills Involves special "training" type exercises
and reflection on learning integrated in courses and learning tasks.
8. Project work Where it is used as a vehicle for learning new areas it
overlaps with problem-based learning in its methods.....Group project
work can be particularly motivating.

2.7 A vehicle for improvement
In the search for a suitable vehicle it is necessary to consider the themes extracted
from available evidence in Section 2.5 "What Needs Improving", as well as the desire
to facilitate deep learning. The three relevant points are:

1.

The traditional lecture/tutorial format may not be the most effective method
of delivering certain elements of the curriculum particularly problem solving
and communication.

2.

There is a need to emphasise the relationship of the learning to the industry
within which the students will operate.

3.

There is a need to emphasise the relationship of the learning to the
professional role that they will undertake.
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A study of the strategies outlined by both Biggs and Gibbs indicated that a simulation
based approach would be the most appropriate as it would be capable of:

a.

accommodating the three factors identified as in need of Improvement.

b.

accommodating the four key elements identified by Biggs i.e. motivation,
learner activity, interaction with others and a well structured knowledge base.
Simulation would accommodate these key elements by combining several of
the strategies identified by Gibbs as facilitating deep learning i.e. independent
learning, problem-based learning, independent group work, learning by doing
and project work.

As Ndekugri and Lansley (1992) state:
The traditional method of teaching theoretical concepts has been through
lectures and discussions in a classroom setting. The shortcomings of this
approach have been written about extensively. The most frequently
mentioned of these relates to the situation of learners being passive
recipients of information. A second criticism is that the subject matter is
taught in a linear and fragmented manner with little possibility or
opportunity of communicating the systemic and holistic nature of the
subject matter.

They continue:
Perhaps nothing expresses the value of experiential learning more aptly
than the ancient Chinese saying that:
I hear and I forget
I see and I remember
I do and I understand
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2.7.1 Why Simulation?
Ellington (1987) defines simulation as:
an operating representation of central features of reality.....
He continues:
to qualify as a "simulation" an exercise must... have two basic
characteristics, namely, it must represent a real situation, and it must be
on-going.

Ellington (1987 pp 4-5) describes the strengths of games and simulations as follows:
(i)

they constitute a highly versatile and flexible medium whereby a
wide range of educational objectives can be achieved in a variety
of academic subjects.

(ii)

..use of simulation allows a highly-complex real-life situation to
be reduced to manageable proportions.

(in)

games and simulations can achieve positive transfer of learning
(the ability of participants to apply skills acquired during the
exercise in other situations).

(iv)

In many cases, games and simulations constitute a vehicle
whereby the participants can utilize and develop their initiative
and powers of creative thought.

(v)

many games and simulations help foster a wide range of
non-cognitive skills (such as communication, interpersonal and
decision-making skills) and desirable attitudinal traits (such as
willingness to listen to other people's points of view and
appreciate that most problems can be viewed in a number of
different ways).

(vi)

One advantage that games and simulations have over more
traditional teaching methods is that student involvement is
normally very high. Also, most people find them highly enjoyable.

(vii)

Many games and simulations have a basis in more than one
academic discipline, a feature that can help the participants to
integrate concepts from otherwise unrelated areas.

(viii)

Another valuable characteristic of multi-disciplinary exercises is
that they often provide a situation in which people with expertise
in different subject areas have to work together in order to
achieve a common end.
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He also identifies weaknesses which need to be considered when designing or using
simulations in educational situations:
(i)

Games and simulations are often rather difficult to fit into the
normal curriculum, particularly in the case of large-scale
simulation exercises.

(ii)

There is always a danger of using games and simulations for the
wrong reasons, e.g. using them as "diversions" or "time-fillers"
rather than for some specific educational purpose.

(Hi)

If a game or simulation is to be of any real use in a given
educational situation, it must not only be capable of achieving the
desired educational outcomes but must also be properly matched
to the target population with which it is to be used, i.e. must be
of a suitable level.

None of these weaknesses were considered to present a problem in the development
of the research since:

a.

there would be a timetable session (the Integrating Project) allocated
specifically for the simulation making it part of the normal curriculum

b.

the purpose of the research was to create a vehicle for improvement in
teaching and learning and not to provide a "diversion" or "time-filler",

c.

the author's experience of teaching second year students in two other second
year subjects would enable the simulation to be properly matched to the target
population.

45

Further investigation revealed that it was possible to further categorise simulations
as follows:

Simulation
games

Games
used as
case
studies

Simulation
games used as
case studies
Simulated
case studies

Case studies

Figure 2.4

The relationship between games and simulation

Ellington, Addinall, Percival (1981)
Ellington et al (1981 ibid) also provide the following definitions:
Game

Any contest (play) among adversaries (players) operating under
constraints (rules) for an objective (winning, victory or pay-off).

Case-study
An in-depth examination of a real-life or simulated situation
carried out in order to illustrate special and/or general
characteristics

This distinction will be discussed further in Chapter 5 which describes the design of
the simulation itself.
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2.8 Summary
The aims of this chapter were to examine:
1.

How people learn

2.

Why the learning process needs to be improved

3.

How to facilitate improved learning.

2.8.1 How people learn
Whilst there are many factors which may influence how people learn, research
(Ramsden, Entwistle) indicates that the more successful learners are those that adopt
"deep learning" strategies. To encourage this more learner-centred approach it is
important that teaching staff adopt the role of facilitator to ensure the learning process
is both effective and efficient. It has also been shown that the relationship between
training, education and planned experience is fundamental to successful learning
strategies. Therefore it is essential, when considering the learning strategy, that all
three processes are include in the design of a teaching vehicle.

2.8.2 Why the learning process needs to be improved
The research projects from within the construction industry and central government,
(CNAA, Warnock, HMI), as well as the views expressed by the quantity surveying
profession itself, indicate that there are several major areas of concern. These
concerns are:
1.

The lecture/tutorial format is not necessarily the most effective method of
delivering the curriculum. This is particularly true when trying to encourage
students to increase their own understanding and competencies. Concern has
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also been expressed regarding the amount of spoon feeding that takes place
within lectures and seminars tending to encourage the shallow approaches to
learning.

2.

There is a necessity to ensure that students are able to understand the
relationship between their learning and the construction industry.

3.

It is important that students are able to understand their future professional
role both within and outside the construction industry.

4.

The role of employers is an important one in the context of points 2 and 3
above. Employers are able to input views on their particular skill requirements
as well as being able to indicate their relative importance. Employers can also
become involved in the assessment process itself, particularly where
assessment techniques such as presentation and role-play are utilised.

5.

In designing/developing a teaching vehicle to satisfy the above points there
is need to recognise that perfection will not be achieved at the first attempt.
To improve the quality of the vehicle it is necessary to consider a mechanism
to control its continual and systematic improvement.

2.8.3 How to facilitate improved learning
Research by Ramsden et al has shown that deep learning is most productive and
effective when it is an active process. This active process is just one of the strategies
associated with the deep approach.
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As Ramsden (1992 p 45) states:
deep is about quality and quantity

Other strategies outlined by Gibbs (1992 ibid) are independent learning, personal
development, problem-based learning, reflection, independent group work, learning
by doing, developing learning skills and project work.

In developing a teaching vehicle to produce both the quality and quantity which
Ramsden refers to, a simulation based approach was considered to be the most
appropriate. It was considered most appropriate because it could incorporate several
of the strategies identified by Gibbs as well as being able to address the deficiencies
outlined earlier i.e. inappropriate teaching methods and inadequate knowledge of the
industry/profession. The particular type of simulation adopted will be discussed in
detail in Chapter 5.

Before design of the simulation could proceed it was however necessary to consider
how the second theme of the research i.e. continuous improvement, could be
incorporated into its development. The next chapter will consider the alternatives
available to provide this continuous improvement.
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CHAPTER 3 - Achieving continuous
improvement

3.1 Introduction
In Chapter 2 Section 2.5 there were 5 main themes identified which were considered
as necessary to be addressed in the provision of quantity surveying education. Chapter
2 has dealt with themes 1-3 and this Chapter will discuss theme 4 :
The need to seek continuous improvement in the teaching vehicle.

This chapter will therefore consider:
1.

Who are the customers of the product i.e the teaching vehicle.

2.

What is it's product.

3.

How can quality be defined.

4.

The methods of achieving continuous improvement.

5.

The distinction between BS 5750 and Total Quality Management (TQM).

6.

The main influences on the development of TQM philosophy i.e. the quality
gurus.

3.2 Achieving continuous improvement
Quality assurance systems and quality management techniques are two widely
recognised mechanisms for facilitating continuous improvement.

50

The ethos of quality systems/management is that quality cannot be inspected-in, it
must be planned for and built in. Garvin (1988) states:
Quality programs are expected to aim for perfection; anything less is
regarded as an interim goal, to be succeeded by progressively tighter
standards. Improvements may be small or may require years of effort, but
they will be pursued until defects can no longer be found.

The important emphasis is one of being proactive. As Lewis (1990) states:
The reactive view of quality was all too often summed up in many
institutions by the view, if no-one is complaining, everything's OK.....The
emphasis now is a much more proactive one. Quality means seeking out
your customers' views both good and bad, using these to shape product
development, treating every customer contact as a means to build the
business.

These views of quality raise a number of issues that need to be addressed in relation
to the teaching vehicle.
1. Who are its customers?
2. What is its product?
3. How can quality be measured in both of the above?

3.2.1 Who are the customers?
Day and Edwards (1990) highlight an important relationship between customer and
product that exists in the higher education context.
One significant factor, unlike that of industry, is that our student
customers are also our most important raw materials.

The statement highlights the difficulty that exists when considering students as
customers. The main objective of teaching staff should be to encourage students to
learn. Students however have two main priorities, to learn and to gain a qualification.
These priorities can often conflict with one another. If students do not consider
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assessments to be directly related to "passing" they can begin to "switch-off until the
next hurdle of assessment appears.

Therefore whilst this research recognises the need to treat students as customers it
also recognises that they will not always react to changes in teaching methods on the
basis of improving then- capacity to learn but on the basis of needing to pass. This
conflict should be bourne in mind when considering the results obtained in later
Chapters.

Day and Edwards (1990 ibid) continue:
In Higher Education there are several customers that need to be
considered, and satisfied in appropriate ways.
their

subject

and

a)Students -

who expect to learn
receive a qualification

b) Employers -

who expect to draw on a pool of suitably
qualified talent

c) Providers of funds -

who require value for money.

This research, whilst recognising the importance of value for money, has made its
priority the needs of students and employers.

A customer is commonly thought of as someone who purchases something. However
a customer can also be described as anyone who receives a service or product from
a supplier. From this idea stems the concept of internal and external customers.
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Munro-Faure (1992) describe these customer groups as follows:
(i) external customers
These are the ones who pay your bills! Businesses only continue
to survive because of their ability to meet the requirements of
their external customers.
(ii) internal customers
Each transaction in a large business is the result of a number of
internal supplier/customer relationships ....... It is only by
satisfying the (internal) requirements for each of these processes
that the requirements of the external customer can be met.

However, the Further Education Unit (FEU) (1991) argue that:
Total quality in education would mean that the learner were regarded as
the prime external customer, with other parties (eg parents and
employers) as secondary customers.

In terms of the research and its customers the author considers that the FEU
description is the one which best fits this particular customer relationship ie the
student is the primary customer and the employer the secondary.

Before moving on to consider the product, it is worth noting briefly, one particular
aspect in relation to customers i.e. customer requirements. Walkin (1992) describes
these requirements as:
Putting customers first means ensuring that all that the provider does is
directed towards delivering the service the customer expects and the
desired end result, every time.

Munro-Faure (1992 p 17) identify two major steps in meeting the customer's
requirements:
(i)
(ii)

identify the external customer's requirements and
ensure internal processes result in meeting external customer
requirements.

These processes will be further considered in the following three chapters which will
53

explain how these steps have been implemented in the design of the teaching vehicle.

3.2.2 What is the product?
As described previously, by Day and Edwards, the product of education is not
independent of the customer (primary) in that he or she participates actively in
creating and redefining the product itself. As Muller and Funnell (1991) state:
There is an inherent link between the direct customer of vocational
education and what it is trying to provide.

It is this link that reinforced the author's belief that if the "product" was to satisfy the
particular employment market identified, then there would be need to consult with
that market.
Employers' views
The teaching simulation being developed is the Integrating Project component of the
second year course of studies on the BSc. (Hons) in Quantity Surveying at the
University of Glamorgan (see Appendix A for structure of second year of course).
The second year studies build upon the general introduction to the roles and
responsibilities of the quantity surveyor described hi the first year. The second year
is also a pre-cursor to the third year Industrial Placement Year.

Given these general criteria for the second year, and more particularly the Integrating
Project component of that year, the primary objectives of the teaching simulation
were seen as being:
1.

Facilitating the integration of other second year subjects.

2.

Preparing the students for the Industrial Placement Year.

3.

Developing transferable skills in order to develop personal effectiveness.
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The nature of objectives 2 and 3 above were such that it was considered essential to
obtain the views of employers (the secondary customers) in order that they may be
most effectively achieved. The methodology by which these views were sought and
integrated are discussed in Chapters 5 and 6.

3.2.3 What is quality?
BS 4778 defines quality as:
The totality of features and characteristics of a product or service that
bear upon its ability to satisfy a given need.

A widely used manufacturing definition of quality refers to "fitness for purpose",
arrived at through conformance to performance. Muller and Funnell (1991 p 3)
describe this as:
At a simple level, delivering quality requires
conforming to customers' requirements and needs.

understanding

and

FEU (1991) describe two methodologies which can be used to improve the quality
of teaching and learning and attainment ie BS 5750 and Total Quality Management
(TQM).

3.3 The main characteristics of BS 5750 and
TQM

3.3.1 BS 5750
BS 5750 is controlled and published by the British Standards Institute (BSI). The
principles described in BS 5750 identify the basic disciplines, procedures and criteria
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to ensure that products or services meet the customer's requirements. The emphasis
is on controlling each step of a production process so that products match their
specifications. The product specification may be provided by the firm itself or
external customers.

The standard itself comprises

a set of defined clauses for developing and

implementing a quality management system. These manufacturing based clauses have
been translated into "education terminology" in a British Standards publication "BS
5750: Guidance notes for application to education and training", as shown in Table
3.1

56

Manufacturing Terminology

Education Terminology

Management responsibility

Management responsibility

Quality system

Quality system

Contract review

Contracts with customers and clients
**

Design control
Document control

Document control

Purchasing

Purchasing

Purchaser supplied product

Client admission and support

Product identification and traceability

Student and course records

Process control

Curriculum design, development and
delivery

Inspection and testing

Assessment and testing of clients

Inspection, measuring and test
equipment

Consistency of assessment and testing
methods

Inspection and test status

Student assessment and performance
records

Control of non-conforming product

Diagnostic procedures for client
failure

Corrective action

Corrective procedures for client
failure and course improvement

Handling, storage, packaging and
delivery

The physical college environment

Quality records

Quality records

Internal quality audits

Internal quality audits

Training

Staff training
**

Servicing
Statistical techniques
Table 3.1

Statistics

BS 5750 Terminology compared
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The BSI approach endorses a procedural view of quality, and prescribes a framework
for a system. It sets out a procedural means of managing and operating, it is primarily
a management tool.

Research indicates that the paperwork required for the system often becomes the
focus of attention. Long, Dale and Younger (1989) conducted a survey of small
companies. The survey found that although some benefits resulted from acquiring a
BS 5750 system eg "raw material usage reduced", a common criticism of the standard
is that it increases paperwork and that the system has a tendency to measure the
efficiency of paperwork procedures rather than improve activities. Furthermore, that
the ensuing quality audit tends to focus on individual clauses of the standard, rather
than the whole system. Other difficulties reported include the time taken to maintain
written procedures required by the standard and the effort required in keeping quality
documentation and the quality manual up-to-date.

Scott (1990) reporting on a building society that already had well-established
procedures to control and assure the quality of service stated that:
To conform to BS 5750 it (the Building Society) would probably have to
introduce another layer and this might create too much bureaucracy and
make service worse.

The term "layer" is used by Scott to describe an extra administrative layer of
management which he considers would be required to introduce a BS 5750 system.

The evidence indicates that the time taken to devise the complex procedures
necessary to control the system will detract from the need for it to respond quickly
to changes, new ideas and problems.
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3.3.2 Total Quality Management (TQM)
FEU (1991 p 5) describe TQM as:
the process and management of change, designed to realign the mission,
culture and working practices of a business to the pursuit of continued
quality improvement.

The key issue in this description is the pursuit of continued quality improvement.
FEU (1991 p 2) define continued quality improvement as:
the notion of "never being satisfied" with the current degree of quality
and success in meeting customers' identified needs, requirements, interests
and expectations. This is why it encompasses also the search for
opportunities for improvement, rather than maintaining current
performance.

Central therefore to the concept of TQM is that quality is a continuous process.

The second issue of the earlier description was that TQM is the process and
management of change. To understand the relationship between the process of change
and continuous quality Improvement it is necessary to study the messages of the
"quality gurus".

3.3.3 Quality Gurus
Bendell (1991) states that according to Roget:
A guru is a good man, a wise man and a teacher.

He continues:
A Quality Guru certainly should be all of these, and moreover a
charismatic individual whose concept and approach to quality within
business and, possibly life generally, has made a major and lasting
impact.
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The ideas behind TQM were developed in the United States and applied in post-war
Japan. Three individuals have become closely associated with the development and
implementation of TQM, i.e. W. Edwards Deming, Joseph M. Juran and Phillip B.
Crosby.

1. W.Edwards Deming
Dr Deming is perhaps the most widely known of all the quality gurus. He graduated
as a Doctor of Physics and spent most of his early years as a US government
employee. Most of his time with the US Government was with the Department of
Agriculture and the Bureau of Census, where he specialised in statistical techniques.

Following the Second World War the US government was heavily involved in
rebuilding Japanese industry. It was in this role that Deming first became involved
in Japanese quality. Following his introduction of the concept of statistical quality
control into Japan, the Japanese Union of Scientists and Engineers (JUSE) held a
number of seminars to spread this knowledge throughout Japanese industry.

Statistical quality control methods have been widely adopted throughout Japan and
taken up with great enthusiasm by the work force. Jji the early days Deming focused
on statistical quality control methods. In later years he developed the concept of
quality as a management activity.

In particular he developed the "management circle" - still known in Japan as the
"Deming circle" - of planning, implementation, check and action (see Fig 3.1 on
following page).
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Figure 3.1

Study the results
What did we learn?
What can we predict?

Decide team purposes
Decide desirable changes
What data are available?
Plan use of data

Observe effects of
change or test

Carry out (small scale)
change or test

Dealing's PDCA cycle

Bendell(1991 p 7)

Deming's basic management philosophy was to regard the consumer as the most
important part of the production line.

2. Joseph Juran
Like Deming, Juran was part of the early quality movement in Japan and participated
in the lecture tours organised by the Union of Japanese Scientists and Engineers.
Juran's focus was on the management of quality. His view was that the technical
control of quality was well developed but there was little knowledge of how quality
should be managed. Bendell (1991 p 11) states:
There are many aspects to Juran's message on quality. Intrinsic is the
belief that quality does not happen by accident, it must be planned.
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In 1951 Juran drew together many of his ideas on the management of quality into
The Quality Control Handbook. In the Handbook Juran puts forward his "quality
trilogy" for total quality improvement:
1. Quality planning
2. Quality control
3. Quality improvement.

Overall improvement requires the implementation of each part of the trilogy,
particularly in the areas of quality planning and quality improvement.

The key elements in implementing company-wide strategic quality planning are in
turn seen as identifying customers and their needs; establishing processes capable of
meeting quality goals under operating conditions; and producing continuing results
in improved market share, premium prices, and a reduction of error rates in the office
and factory. Bendell (1991 p 11) summarises this as follows:
Juran's "Quality Planning Road Map" consists of the following steps:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Identify who are the customers.
Determine the needs of those customers.
Translate those needs into our language.
Develop a product that can respond to those needs.
Optimise the product features so as to meet our needs as
well as customer needs.
Develop a process which is able to produce the product.
Optimise the process.
Prove that the process can produce the product under
operating conditions.
Transfer the process to operations.
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3. Philip Crosby
Crosby's quality experience was gained through working on a number of American
missile projects from 14 years' experience as corporate vice president, responsible for
quality, within ITT.

In 1979 he published "Quality is Free" and in the same year set up Philip Crosby
Associates Incorporated. At the Quality College he established in Florida he teaches
organisations how to manage quality based on the principles set out in his books.

He is probably best known for the concepts of, "Do it Right First Time" and "Zero
Defects". Crosby believes that many companies spend 20% of revenues doing things
wrong and doing them over again.

Crosby's Quality Improvement Process is based upon the Four Absolutes of Quality
Management:
1.

Quality has to be defined as conformance to requirements, not as
goodness nor elegance.

2.

The system for causing Quality is prevention, not appraisal.

3.

The performance standard must be Zero Defects, not "that's close
enough".

4.

The measurement of Quality is the price of non-conformance, not
indices.
Bendell (1991 p 28)

It is important to note that Zero Defects doesn't mean that people never make
mistakes but that the company does not start out expecting them to make mistakes.
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3.3.4 What have the Guru's to offer?
The summaries illustrate that whilst each of the three principal total quality gurus
have different approaches they have many ideas in common. Munro-Faure (1992 p
288) describes these common commitments as:
(i)

Quality is the key to a successful business.

(ii)

Quality improvements require continuous commitment if they are
to succeed.

(Hi)

Quality improvement is hard work.

In applying the principles of the gurus FEU (1991 pp 6-8) suggest that TQM may be
implemented upon five guiding principles:
Creation of an appropriate climate
Focus placed on the customer
Management by data/fact
People-based management
Continuous quality improvement

1. Creation of an appropriate climate
This involves a change in practices in order to create a climate of "not being
satisfied" with current performance. Crosby's four absolutes are primarily concerned
with the need to continually analyse and improve what is done and how it is done.

2.Focus placed on customer
The principle is that the customer is consulted and involved in the design of the
process. Deming's philosophy is to regard the customer as the most important part of
the production process.
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3. Management by data/fact
Greater reliance is placed on evidence of what is required - internally and externally
- in order to facilitate improvements rather than basing decisions on traditional or past
experience or hearsay.

4. People-based management
The

main

emphasis

is

on

a

consultative

approach

in

order

to

share

in

management/design processes. In terms of the teaching vehicle this mainly refers to
the process of consultation with other staff members during the design and feedback
stages of the project.

5. Continuous quality improvement
The focus of attention is on what may be improved and the ways of improving it.
However quality is defined, it is as much concerned with doing the right things as
doing things right.

FEU (1991 pp 13-14) identify criteria that can be used to assess the success of the
quality model/strategy.
It must primarily seek to improve the quality of teaching and learning
strategies
It must be flexible
It must harness the commitment of staff
The learner should be involved in improving the process of teaching and
learning
The model should establish the measurement of requirements and of
success or otherwise in meeting those requirements.
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3.4 Summary
To survive and prosper in an increasingly competitive environment it will be essential
to produce goods and services which meet the customer's requirements. This chapter
has discussed the two main alternatives to achieve this objective.

The first, BS 5750, is a system based approach which relies heavily on well
documented procedures to ensure a consistency in the provision of goods and
services.

The second, TQM, is based on the philosophies of the "quality gurus". Central to
these philosophies is the concept of continuous Improvement and whilst documented
systems can be developed as part of a TQM approach, they are not essential for its
successful implementation.

In the development of the teaching simulation it was decided that the TQM model
was a more appropriate method of achieving continuous improvement than a BS 5750
system approach because:
1.

The timescale and resources needed to develop a BS 5750 system were
considered inappropriate to meet the needs of the simulation development i.e.
the time and cost needed to develop the system might prevent the
development of the simulation itself.

2.

Whilst a BS 5750 system might be suitable for controlling established goods
and products its relative inflexibility might hinder the development of the
prototype simulation exercises.
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This approach is confirmed by Prabhu and Lee (1990):
We saw Total Quality as the continuing pursuit and attainment of
excellence in the provision of goods and services. The emphasis in our
view is on the word "continuing". It is an on-going journey to excellence.
It is not something that is dealt with on a one-off basis, nor for a given
period, say a year, but a never-ending pursuit of improvement that is
being sought in terms of excellence. By its very nature such improvements
are in small steps with each step attempting to build on the previous one
and thus constantly improving the quality of customer care and service
that is provided.

It was also decided that whilst the student was the primary external customer it was
nevertheless essential, given the nature of the teaching simulation and its relationship
with the course overall, that the views of employers (secondary customers) were
sought.

The next chapter will discuss the relationship between the teaching simulation and
the TQM techniques selected to ensure that its development and implementation were
part of a continually improving process.
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CHAPTER 4 - The relationship between
simulation and quality management

4.1 Introduction
In Chapter 2 it was shown that there was a need to improve learning and alternative
methods of achieving this improvement were examined. In particular simulation was
considered an appropriate vehicle to:
(a)

encourage deep learning

(b)

overcome the particular deficiencies

in Quantity Surveying education

identified in Chapter 2 section 2.5.

In Chapter 3 alternative strategies were examined In relation to quality i.e. BS 5750
systems or TQM techniques. In particular TQM was shown to be a method of
providing continuous improvement without the introduction of additional layers of
administration. The objectives of this chapter are therefore to:

1.

Describe the Integrating Project and its relationship to the second year of the
BSc (Hons) in Quantity Surveying.

2.

Discuss the limitations of previous Integrating Projects.

3.

Discuss how simulation techniques could be used to overcome the limitations
described in point 2.

4.

Describe the development of the background material that would be used as
the core of the simulation.

5.

Isolate the particular TQM strategies that would be used in the development
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of the simulation itself. These strategies would need to assist both in
overcoming the limitations of previous Integrating Projects and ensure
continuous improvement in the development of the prototype simulations.

4.2

Previous integrating projects

The use of projects has been integral to the design of the BSc Quantity Surveying
programme of studies since its inception in 1972. The 1989 Course Documentation
describes "Integrating Projects" as follows:
The concept of project work which integrates the study areas has
considerable value on a vocational course of this nature. While linking
the various studies and placing them in context, it helps generate
motivation and interest in the content of the course and enables the
student to appreciate a construction project in its entirety.
The aims are primarily to:
(i)

relate and give perspective to the range of study material;

(ii)

enable experience to be gained of the practical
applications of theory and of the professional standards of
work and presentation required;

(Hi)

encourage initiative, develop problem solving skills and
independent evaluation of opinions, and promote personal
effort and planning of resources.

These aims are achieved by presenting the students with a construction
project which requires them to integrate a number of study areas. The
tasks evolve as the year proceeds so as to accommodate the progression
of studies and are arranged in successive stages, each having a deadline
for submission.

The method of achieving these aims was to develop a relatively simple scenario,
usually based on an imaginary building project, and to set aside one week in the
Autumn and Spring terms for students, individually, to solve a number of problems
based on the imaginary project. To assist students in planning their week a guide was
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usually provided to indicate how much time was to be spent on each of the problems.
The problems themselves were directly related to subjects from the second year
programme of studies and were set and assessed by the tutors responsible for those
subjects, (see Appendix B for example)

Feedback from the "course effectiveness" questionnaire, the only feedback mechanism
available, indicated that:

1.

The project was seen to be very relevant to most of the second year course
subjects,

the

exceptions being;

Production Economics,

Behavioural

&

Management Studies and Computer Studies.
2.

The project integrated either very or quite well half of all second year
subjects, the exceptions being; Production Economics, Law, Project and
Business Administration (PBA), Behavioural & Management Studies and
Computer Studies.

3.

The project resulted in approximately 30% or more of students doing little or
no studying of the individual subjects at their own initiative.

4.

In every subject, except Behavioural and Management, over 50% of students
considered they had learnt either a great deal or a fair amount about each of
the subjects.
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4.2.1 Limitations of previous Integrating Projects
Whilst these results were considered generally satisfactory they indicated several
significant limitations:

1.

The project was primarily aimed at integrating the taught subjects and yet the
way in which the problems themselves were posed made them discrete and
subject specific.

2.

The project applied only the taught material previously dealt with in lecture
and tutorial sessions.

3.

There was little, if any, emphasis on the development of personal transferable
skills.

4.

Time and cost restraints meant that there were limited resources available each
year to develop more "realistic" material.

5.

The feedback mechanism was very blunt and imprecise, in particular:
a.

it gathered information at the end of the academic year when
memories had faded

b.

questions mainly related to the project's ability to integrate
individual subjects

c.

questions concerned the relationship of the project to other
subjects rather than the strengths and weaknesses of the project
itself.

6.

The project was based on the staffs own perception of the needs of
employers.
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These limitations suggested that a fundamental re-design of the existing integrating
project material was required. It was therefore necessary to consider how these
changes could be brought about and controlled in a way that would enable continuous
improvement to take place.

4.3 Solutions to limitations
4.3.1 Limitations 1-3
From the discussion in Chapter 2 it was decided that a simulation vehicle would be
the most appropriate method of dealing with these limitations. Ellington, Addinall and
Percival (1981 pp 20-21) suggest the following as reasons why simulation would be
suitable:
/.

Games and simulations constitute a highly versatile and flexible
medium whereby a wide range of educational aims and objectives
can be achieved.......

2.

Research indicates that well-designed games and simulations can
achieve positive transfer of learning.......

3.

In many cases, games and simulations constitute a vehicle
whereby participants can use and develop their initiative and
powers of creative thought........

4.

Many games and simulations help foster a wide range of
non-cognitive skills (such as decision making, communication and
inter-personal skills) and desirable attitudinal traits (such as
willingness to listen to other people's points of view or appreciate
that most problems can be viewed in a number of ways).....

5.

One advantage which games and simulations appear to have over
more traditional teaching methods is that pupil or student
involvement is normally very high - a feature that is particularly
beneficial for the less able.....

6.

Many games and simulations have basis in more than one
academic discipline, a feature that can help the participants to
integrate concepts from otherwise widely related areas
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4.3.2 Limitation 4
Limitation 4 refers to the need to develop more "realistic" material. Having
investigated the published material on simulated construction projects none was found
which combined the depth and breadth necessary for the purpose intended.
Ahmad (1991) also found that:
....the existing simulation material is very specialised, tends to be subject
specific and generally is aimed at post-graduate or professional
development.

The author's focus was therefore directed at producing a body of information related
to a construction project which would cause students to feel more that they were
operating in the real world. In Chapter 2 it was shown that the relationship between
games, simulations and case-studies is a complex one.

Games'
used as
case
studies

Figure 4.1

Simulation
games used as
«»•*«*»•

The relationship between games and simulations

Ellington, Addinall, Percival (1981 ibid)
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In designing the simulation it was important to consider which type of exercise was
to be utilised. The requirements established in Chapter 2 and the limitations of
existing Integrating Projects, set out earlier hi this chapter, led the author to believe
that a simulated case study was the most appropriate option with which to proceed.
This would give the simulation the characteristics of:
pure simulations pure case-study -

i.e. represent a real situation and be on-going
i.e.be an in-depth study which could illustrate both
general and special characteristics

Ellington, Addinal, Percival (1981 pp 18-19)

4.4 The development of the background
material
Ellington, Addinall and Percival (1981 p.105) describe the process by which, a game,
simulation or case study is developed and exploited, falls naturally into three distinct
phases:

Development
of the basic
idea

Phase 1

Figure 4.2

Development
of a viable
educational
package

Phase 2

Three phases of development process
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Exploitation of
the exercise

Phase 3

4.4.1 Development of the basic idea
The Options that were available
The first was to design a project, the characters, the situation, and a storyline from
conception to completion. Also to produce a simulated exchange of information in
the appropriate format incorporating suitable problems, conflicts, discussions and the
solutions associated with them. This of course would be an enormous task and also
would require an extremely skilful author of fiction to create the required realism.
This approach was accordingly dismissed as being both impractical and inappropriate.

The second option was to expand fictional projects currently available. Although a
better option than the last it was still felt to present similar problems.

The final option was to identify a construction project which incorporated a variety
of construction processes with a degree of complexity. This project could then
provide a ready made design, set of characters and storyline incorporating suitable
problems, conflicts, discussions and solutions.

Despite its potential problems, the third option was seen as being the most
appropriate for providing the range and quality of information needed.
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The criteria used in selecting a suitable construction project were that it should have:
1.

A mixture of traditional/modern construction techniques,

2.

A site location which had a measure of difficulty,

3.

A degree of complexity which would make it challenging in terms of
understanding, but not so difficult that it would "baffle" students.

The co-operation of parties to the contract would be needed in order that a full set
of documentary records would be provided at completion. Permission would also be
required

for

regular

access

to

the

construction

site

so

as

to

create

a

photographic/video record of the construction process.

Tackling the problem
A suitable project was identified and contact established with the main parties
involved. As full a set of documentation as possible was obtained following
completion of the construction project and finalisation of all remaining contractual
matters. During the progress of the project the author produced a photographic record
of the work in progress. The client produced a video record for other purposes but
a copy was supplied to the author.

Upon completion of the construction project the material was collected and comprised
approximately:
a.

20 full lever arch files of documents and correspondence

b.

7 paper folders of background information

c.

150+ drawings (mainly AO size) including the majority of superseded
drawings.
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d.

A brief video record

e.

The author's own photographic record.

Given this great volume of information it was considered important to develop a
systematic approach to the task of converting the information to a suitable format. A
process was therefore produced for the development stages of the background
material. This process comprised familiarising, outlining, highlighting, isolating,
sorting, fictionalising, reproducing and packaging the information.

Familiarising

Whilst contact was maintained with the parties during the progress of the project it
was impossible to follow in depth all the developments that took place. Accordingly
the next stage of the project involved the collation and indexing of the information
received to identify any obvious missing areas.

Outlining

This required that the information be read and an outline narrative be written
describing the progress of the project.

Highlighting

Identification of those areas which were felt to be important to retain. An example
of the type of material excluded were day-to-day orders for small items of plant or
materials.
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Isolating

Indexing the documents related to a number of important occurrences. Twelve events
were identified each of which had generated a large quantity of paperwork. The
documents were indexed to relate them to each of these events.

Sorting

An extensive sorting, selecting and re-filing of the required documents into monthly
time periods and type. As part of the agreement with each of the main parties
involved with the construction project the original information could not be used
showing

their

identity.

The

documents

were

therefore

edited

to

remove

personal/company information whilst retaining the problems, opinions, discussions
and conflicts that were recorded therein.

Reproducing

Before the information could be reproduced it was necessary to develop a "cast list",
i.e. names of organisations and characters, addresses, letter headings and standard
forms.

Another problem that had to be addressed was the method by which the information
would be reproduced. The overall aims of the research required that the information
be:
a.

adaptable

b.

accessible and

c.

of a high standard.
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The options considered to reproduce the information were:
*

reproduce using word processing/typing onto pre-printed letter heads, forms
etc. produced by others. Whilst this was capable of producing a high standard
it was seen to be less adaptable than the second option which was to

*

use a more sophisticated computer based system capable of producing
graphics etc. ie Desk Top Publishing (DTP) with input from a Computer
Aided Design (CAD) programme. This second option offered both control and
flexibility but did however necessitate the use of specialist software.

Packaging

In addition to reproducing the original material the next stage was to present that
information in a format that allowed rapid assimilation and ease of use. It was
therefore decided to produce the core information so that it could eventually be
packaged in relation to time or event.

4.4.2 The problems encountered
The main problems encountered relate to the demands in terms of the development
time necessary which had been underestimated due to:

1.

The volume of original documents generated by the parties to the original
contract.

2.

The complexity of inter-related issues which developed over the period of the
actual construction project which were difficult to isolate and separate into
quickly assimilated packages.
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3.

The time necessary for the author to become sufficiently familiar with the
large volume of documentation generated by the construction project.

Despite these problems a sufficient quantity of the original documentation was
eventually re-processed into the desired format to enable its use as the background
for simulation exercises.

4.5 Providing continuous improvement
4.5.1 Limitation 5
This refers to the absence of an appropriate feedback mechanism to evaluate previous
integrating projects. Having completed the development of the background, or core
material, it was necessary to consider the design of the simulation exercises
themselves. As discussed previously (Chapter 1.1) this research has three main
objectives:

1.

The development of simulation exercises to improve the quality of teaching
and learning on the second year Integrating Project.

2.

Utilise quality management principles to monitor and improve development
of the simulation.

3.

Identify the key transferable and technical skills necessary in quantity
surveying practice in order that they may be incorporated within the
simulation.

In Chapter 3 alternative quality management principles were analyzed and it was
decided that a TQM approach would be the most appropriate. However, TQM could
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be implemented using any one, or a combination of several, of the "gurus"
philosophies. It was therefore necessary to select the philosophies, or techniques, that
were considered by the author to be most relevant to the research.

4.5.2 TQM Techniques
In Chapter 3 the central role of the customer in the production of a quality product
was highlighted. Deming's basic philosophy was to regard the customer as the most
important part of the production line. This philosophy is confirmed by Burati et al
(1992) who state:
All efforts undertaken in TQM are directed to satisfy the customer by
continuously improving the methods and procedures that govern the work.

If a quality simulation was to be developed it was essential to incorporate
mechanisms/procedures that would facilitate continual improvement. From the review
of quality management techniques in the previous Chapter, the "Deming Circle" was
considered to be the most appropriate model for the simulation development.

Progress

Figure 4.3

Deming's PDCA cycle

Burati et al (1992 p 115)
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Burati et al (1992 p 116) describe the circle as follows:
Deming's plan-do-check-act (PDCA) cycle symbolises problem analysis
steps for narrowing the gap between customer needs and present
performance.

They continue:
It is a systematic procedure for incrementally improving methods and
procedures by focusing on correcting and preventing defects.

This Deming Circle was modified by the author, using Juran's Quality Spiral (see Fig
4.4), to produce a continuous loop model for the development of the simulation
exercises.

Etc

Further
Product
Development

Product
Development

Figure 4.4

BendeU(1991p 12)

Juran's Quality Spiral

The continuous loop model concentrates on identifying the causes of problems and
continually revising the simulation accordingly. In the words of Tom Peters (1987):
Excellent firms don't believe in excellence - only in constant improvement
and constant change.
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The combination of Deming's PDCA and Juran's Spiral produced the model that
would be used to provide continuous improvement (see Fig 4.5)

5. Decide
K desirable
changes
4. Study the results

5. Decide
desirable
changes

1. Plan use of data
3. Obtain feedback
from implementation
2. Implement use
of data
2. Implement use
of data

Figure 4.5

Continuous improvement model

Note the basic PDCA terminology has been modified to make it more appropriate to
the development process for the teaching simulation.

4.5.3 Limitation 6
This limitation refers to the need to include the views of employers, as well as staff
and students, as part of the improvement process. The methodology used to address
this particular limitation is discussed in Chapters 5 and 6.
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4.6 Summary

This Chapter has described the integrating project and its relationship to the second
year of the BSc. (Hons) Quantity Surveying Degree at the University of Glamorgan.
In analysing the effectiveness of the existing projects several limitations were
identified which indicated that they would be unable to:

1.

Encourage a greater number of students to adopt "deep learning" strategies.

2.

Overcome the major deficiencies identified in the current provision within
quantity surveying courses.

Chapter 2 described the alternative solutions available to achieve the above objectives
and a simulated case-study approach was considered most appropriate method to meet
those objectives. This Chapter has described the development of the background "core
material", a necessary pre-requisite to the development of the simulation exercises
themselves.

Prior to the development of the simulation exercises it was necessary to consider
which TQM strategies would be most effective in achieving continuous improvement.
Analysis of the options discussed in Chapter 3 indicated that a variation of Deming's
PDCA circle and Juran's Quality Spiral could provide the basis of control for the
development of the simulation prototypes.

Chapters 5 and 6 will describe how these processes were implemented in the
development of two simulation prototypes.
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CHAPTER 5 - Development of a viable
educational package and quality managementPrototype 1

5.1 Introduction
In Chapter 4.4 it was shown by Ellington et al (1987 ibid) that the process by which
a simulation is developed and exploited falls into three distinct phases i.e.
Phase 1-

Development of the basic idea

Phase 2-

Development of a viable educational package

Phase 3-

Exploitation of the exercise

Chapter 4 has discussed Phase 1 of the process. This Chapter will describe Phase 2
of the process and its objectives will therefore be to provide:
1.

A description of the development process for Prototype 1 utilising the
continuous quality loop model described in Chapter 4 Section 4.5.2.

2.

An analysis of the results obtained from the above Prototype.

3.

A discussion of the influence of these results on the development of a further
Prototype.

The method of delivery would be as for the previous second year Integrating Projects
ie. one week in each of the Autumn and Spring terms devoted exclusively to project
work. Prototype 1 was therefore divided in two halves with the project in the Autumn
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Term referred to as Prototype 1.1 and the project in the Spring term as Prototype 1.2.

5.2 Prototype 1.1
As described in Chapter 4 the continuous improvement model for the simulation was
as follows:

5. Decide
V desirable
changes

-*_—-————^. 5. Decide
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^
^---'^
changes

..
, „. _.
4. Study the results
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4. Study results

1. Plan use of data
3. Obtain feedback
from implementation

,
/

, Otm . mr** t
,
1. Plan use of data
\
3. Obtain feedback

2. Implement use
of data
2. Implement use
of data

Figure 5.1

The Continuous Improvement Model

The development process for each of the two Prototypes will therefore be described
in relation to each of the individual stages shown on the model.

5.2.1 Plan the use of data
This stage involved establishing the priorities of Prototype 1 in order that the
simulation exercises could be designed accordingly. The priorities in the design of
Prototype 1 were seen as:
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1.

Maintaining the integration of second year course subjects i.e. including all
other second year subjects as part of the simulation.

2.

Encouraging a greater student-centred approach to learning by introducing
some topics not previously covered in lectures and tutorials.

3.

Increasing the emphasis on transferable skills by including a variety of
assessment methods/techniques.

4.

Heightening the reality of the project by utilising situations and documentation
taken from an actual construction project.

5.

Facilitating "learning-by-doing" by making students more involved, more
active and enabling them to utilise more of their current knowledge base.

6.

Improving the feedback mechanism i.e. obtaining more information from the
students on the simulation exercise itself.

5.2.2.

Implement use of data

This stage involved actually implementing the simulation material, i.e. Prototype 1.1
(see copy in Appendix C) which had been designed using the priorities established
in stage 5.2.1. The Integrating Project took place at the end of the Autumn term
December 1990. There were 51 second year BSc (Hons) Quantity Surveying students
of which 50 participated.
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Prototype 1.1 was designed to include the following transferable skills:
a. Team participation

by including incorporation of group marks within each
individual's final mark.

b. Leadership

by rotating the leadership for tasks

c. Time management

involving time management of self and group

d. Communication

varied styles - spoken, letter and report writing etc.

e. Personal appraisal

involving self analysis of performance

The above skills, other than letter and report writing, were not specifically dealt with
in the teaching programme of the remainder of the first two years of the course. The
simulation exercise was therefore designed to be the primary vehicle for the students
to gain experience in using these particular skills

The core information used for the exercise was based upon a relatively small portion
of the background project information that had been developed to date as described
in Chapter 4 Section 4.4.

Combining the main priorities listed in Section 5.2.1 and the transferable skills
considered above resulted in:

1.

Questions that were presented in an integrated form drawing from more than
one subject area of the second year studies.

2.

Questions that were produced in a format widely used in the Construction
Industry e.g. a memo from the Senior Partner, a letter from the client etc.

3.

Information that the students had not necessarily been given in any of their
previous lectures or tutorials would need to be obtained .

The principle subject areas from the second year of studies that were included within
prototype 1.1 were:
Construction,

Measurement,

Project and Business

Administration

(PBA), Production Economics and Development Economics.

The format of the presentation of Prototype 1.1 was the simple manual method.
Ellington (1987b p. 4) describes this as:
an exercise that does not involve the use of special resource materials
(such as packs of cards or boards) or specialised equipment (such as a
computer) - only simple, easy-to-produce materials such as role cards,
briefing sheets or booklets.

This material consisted of the simulation scenario, the particular material for the
project tasks, a memo containing the tasks and a set of instructions to students. All
materials were bound together in booklet form, one copy per student. In addition to
the individual booklet a team pack was produced which contained background
information relevant to all tasks but which was issued on a one pack per group basis.

Ellington (1987b p 5) describes five different types of overall structure that can be
used with simple manual exercises. The Radial Structure (see Fig 5.2) was chosen as
the most appropriate structure for Prototype 1.1 because it would:
a.

encourage team participation

b.

allow students to experience team leadership

c.

allow students to practice management of group activities
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d.

facilitate the inclusion of group marks within an individual's final
assessment.

The Radial Structure is described by Ellington (1987b p 5) as:
in which each participant (or group of participants) first carries out a set
of preparatory activities specific to a given role in a scenario or point of
view in a problem situation, and then presents information or argues a
case at a plenary session or simulated meeting of some sort.

anticipant
D

Team
leader

Participant
A

Structured discussion,
in which each participant
presents information
that only he/she

Each participant
is given a
different briefing
sheet

possesses
Participant
B

articipant
C

Figure 5.2

Radial Structure

Ellington (1987 p 6)

Organisation of Prototype 1.1
The simulation exercises were undertaken partly as individual exercises (45%) and
partly as exercises which involved team discussion and decision-making (55%).

Each team consisted of five students, one of which acted as the group leader whose
role it was to co-ordinate the team's activities. The tasks were selected by the team
members themselves with each member being able to make an equal contribution to
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the team's overall assessment. As Minton (1991 p.41) states:
// we want our students to be able to become adept at problem-solving
and developing the insight, skills and confidence needed, we have to
encourage them to work in teams, to share and to support each other.
One thing an employer will always value highly is a good team member.

The membership of individual teams was pre-selected by the author to avoid selection
taking place on the basis of friendship. The selection process involved examination
of 1st Year results or students' applications (direct 2nd Year entry), to achieve a
balance of experience, ability and motivation amongst the members of the group. This
approach is supported by Ahmad (1991 p. 146)
This is justified on the grounds that in the work place a new employee
will be asked to work with others who are complete strangers.

Students were given six days (including a Saturday and Sunday) to undertake the
project free from any other course commitment. The seventh day was set aside for
the teams to present their solutions to a panel of subject lecturers.

The solutions to the individual tasks were presented by the teams using an oral
presentation supported by written reports. Individual students were responsible for the
presentation of their own task as well as having to show their involvement in the
other team tasks. This involvement was verified by them having to answer questions
on the tasks for which they had not been personally responsible.

Two interim assessments were also included. Firstly the presentation at the end of day
one of a plan of work, (prepared by the team as a whole), and secondly the
preparation of a query sheet for the task they were personally responsible for.
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As well as the written submission for the task itself each student was asked to
prepare a brief appraisal of how the team had performed/functioned in completing the
group tasks in total.

5.2.3 Obtain feedback
Evaluation, according to Ellington, Addinall and Percival (1981 pi26):
is an essential and valuable component of the process by which a game,
simulation or case study is developed or adapted to do a particular job.

A questionnaire (see Appendix H - 1 for copy) was developed to obtain feedback on
Prototype 1.1. This approach is supported by Anderson (1970) who suggested that
simulation could be evaluated by using questionnaires similar to those used by social
scientists in survey research.

A preference scale was used to assess the attitudes of students to eight main topic
headings ie:
Generally
Presentation
Administration
Learning
Teamwork
Time management
Realism
Method of Assessment.
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Each topic heading was further sub-divided by three statements based on the
preference scale approach. Bramley (1990) states:
........ preference scales are used to assess the strength of attitudes. There
are several formats for this. The best offer two opposite statements and
a space for responses e.g.
I find my work

1234567

very interesting

I find
work
deadly dull

my

Youngman (1982) comments on the preference scale, which he refers to as a semantic
differential scale, as follows:
The more personal nature of such items makes the semantic differential
a useful device for examining individual reactions over a broad range of
personal involvements.

The objective of each statement was to force each student to make a response against
one or other of the statements. Their strength of feeling could be indicated by
responding 1, 2, 3 or 4 as appropriate. The middle point was omitted because it
would tend to produce feedback which was "neutral".

The decision not to Include a middle point is supported by Youngman (1990 p. 10)
who states:
it should be possible and analytically preferable, to do without an
intermediate response so long as it is made clear to the respondent how
non-response is to be indicated.

It was not felt necessary to include a statement relating to non-response as each
student would be able to indicate their strength of feeling against all of the statements
provided.
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Following the preference scales three open-ended questions were included which
asked students to:
*

list the best things about the project

*

list the worst things about the project

*

suggest how the project may be improved.

5.2.4 Study Results
The results were studied and analysed using the main headings of the questionnaire
itself. Of the 50 students who undertook the simulation 45 returns were obtained, a
response rate of 90%. The shaded boxes within the tables indicate where the majority
of opinion was focused, the numbers representing the percentage of students'
responses.

1.Generally
This section of the questionnaire was designed to provide feedback on the students'
"satisfaction" with the Prototype.

The project was not at

1

2

3

5

42

Pfpr
li*.
'<&$.' -- - .';

all enjoyable

Slspja&sS •• :

The project was boring

2

13

4

The project was very
'

'

'.'.

"V;

•' .:-i?.-l
...

.:£•

enjoyable
The project was

.[ interesting
The project was too

0

11

*•£;.' • •' •> ' ; •'

easy
Table 5.1
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Prototype 1.1 - Generally
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The project was too
difficult

The vast majority felt it was interesting (85%) but there was a correlation with a
similar percentage feeling it was too difficult (89%). A small majority (53%) felt the
project was enjoyable. The relatively low percentage of students who found the
project enjoyable is disappointing but given that:
a.

the majority of students found it difficult

b.

the project week was near the end of term and the Christmas
vacation

this response is not altogether surprising. The fact that the majority found the project
difficult is also not necessarily a negative point in considering the effectiveness of
Prototype 1.1. The Prototype was designed to encourage greater student-centred
learning and many will have found this active approach "difficult" especially for the
first time of asking.

2. Presentation
This section of the questionnaire was intended to provide feedback on the
presentation of the information given to the students. The questions were designed
to establish:
a.

whether the documents they had been presented with had been well prepared
and presented and

b.

if information within the documentation had been easy or difficult to find.

NOTE - see following page for table of results

95

The project was
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The information was
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Table 5.2

Prototype 1.1 - Presentation

The information necessary to solve problems and arrive at decisions is often difficult
to find in the work environment. The simulation exercises attempted to mimic this
difficulty whereas students are more familiar, and probably more at ease, with having
information presented to them in an easily accessible form.

It was noted that there was a correlation between good presentation (58%) and well
prepared information (69%). The apparently opposite opinion in relation to difficulty
in finding information (60%) was a design feature of the simulation as part of its
priority to heighten reality. The necessary information was often contained in letters,
memos etc. which did not deliberately conceal information but merely presented it
in a more realistic format.
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3.Administration
The section sought students' opinion on the administrative aspects of the Prototype.
The question on room arrangement related to the availability of small tutorial rooms
which had been timetabled to enable the groups to meet and discuss issues relating
to the tasks. Consultation with staff concerned both the availability and effectiveness
of the teaching staff involved in the Prototype. The question referring to clarity of the
tasks sought from the students an overall impression of whether the tasks had been
sufficiently clear (with the benefit of hindsight this question would have been more
appropriately placed in the Presentation section of the questionnaire).

The room arrangement

The room arrangement

was inadequate

was adequate

The tasks were unclear

The tasks were clear

Consultation with staff

Consultation with staff

was inadequate

was adequate

Table 5.3

Prototype 1.1 - Administration

The most significant point was the lack of consultation with staff (67%).
Consultation with staff was timetabled to take place on a set day during project week
after the students had submitted their individual query sheets. The set period for
consultation was, once again, an attempt to heighten reality by requiring greater
individual responsibility from students. Part of this increased responsibility would
have been to arrange meetings with the relevant staff to discuss any matters of
concern. In part, therefore, the lack of consultation was due to the student's failure
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to plan and organise these meetings effectively. However teaching staff were not
entirely blameless and comments from the "Worst thing" section of the questionnaire
included
the lecturer was never available when I needed to see him
in my case the appropriate lecturer was not available for 3 out of the 5
days
inadequate information and help from the lecturers.

Consideration must be given to this point in the development of future Prototypes to
enable students reasonable access to members of staff.

The clarity or otherwise of the tasks is discussed later in the section dealing with
"The Project could be improved by".

4. Learning
This section sought the students' opinion on "learning" both hi terms of how effective
the Prototype had been and also how it compared with the lecture method. The third
question referring to use of time acted as a check on student "satisfaction" previously
stated in relation to enjoyment (see 1. Generally).

It taught me little

1

2

4

%

%

%
It taught me a lot

13
38

Lectures are a better

method of learning

method of learning
The project was a poor

The project was a

14

good use of my time

use of my time
Table 5.4

Lectures are a worse

Prototype 1.1 - Learning
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The main points were that they felt the simulation had taught them a lot (83%) and
they thought the project had been a good use of their time (81%).

Bligh (1971) presents extensive evidence which shows that lecturing is effective
mainly for imparting information. He found little evidence that students learned to
think as a result of listening to lectures. Ramsden (1992 p 155) also notes that:
students are usually very passive and dependent during lectures
This passivity and dependency not only encourages a surface approach to learning but
can also lead to students "switching-off' and regarding lectures as an "easy method
of learning".

Despite these factors it was encouraging to note that 45% of the group considered the
more student-centred approaches encouraged in the simulation to be a better method
of learning.

The response to "good use of time" was also interesting in that only 53% of the
students felt that the project had been enjoyable yet 81% considered it to have been
a good use of their time. Perhaps students recognised that enjoyment and benefit do
not necessarily correlate.
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5. Teamwork
Team participation had been one of the transferable skills included in the design of
Prototype 1.1 and this section of the questionnaire sought student opinion on whether:
a.

they had experienced any difficulties working as a member of a group

b.

greater co-operation and cohesiveness would have improved their individual
performance

c.

the method of team selection had provided a balanced team membership in
terms of ability, experience and motivation.

The project did not
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expose difficulties of
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Better teamwork would
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Prototype 1.1 - Teamwork

The objective of allowing students to experience working in teams produced the
following results. The majority (68%) of students felt that the project had exposed
them to the difficulties of working in teams. Whilst students had not been specifically
asked to describe the difficulties typical comments from the "Worst thing" section of
the questionnaire included:
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no real time to arrange the group due to the amount of work needed to
be done by individuals
if mixed with an uncooperative team member can pull down everybody
you had little control over other people's input and commitment.
These comments were reflected in informal discussions with the student group after
the Christmas vacation.

The majority (71%) also recognised that better teamwork would have enabled them
to improve their individual marks. The majority (78%) also felt that the membership
of teams was well balanced. This indicates that the method of selecting team
membership described earlier, (see Section 5.2.2), although somewhat arbitrary, had
achieved its objective of selecting groups with a balance of experience, ability and
motivation amongst their constituents.
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6. Time management
Time management had been another of the transferable skills included in the design
of Prototype 1.1. This section of the questionnaire sought student opinion on whether:
a.

the project had encouraged them to plan their activities over the allocated time
period

b.

how much the project had taught them about time management

c.

their group had been effective at utilising the time available to it.

It did not encourage me
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Prototype 1.1 - Time management

The results indicated that the students felt they had been encouraged to plan their
time (69%) and that the Prototype had taught them a lot about managing their time
(89%). No direct feedback was provided on what they had learned but informal
discussions with the students revealed that many had found the necessity to provide
a "Plan of Work" had helped them to organise their time more effectively.

However 26% felt that their group had made poor use of its time with many
commenting that it had been difficult to meet as a team and that certain team
members had not made effective use of the group's time. The author's own
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observations would suggest the students' opinion of their performance is over-critical
because all groups managed to adhere to a tight timetable more than adequately.

7. Realism
One of the priorities in designing the Prototype had been to heighten the reality of
the Integrating Project by utilising situations and documentation from an actual
construction project. This section of the questionnake sought the students' opinion on
the effectiveness of the implementation of the objective. In particular they were asked
to consider:
a.

if the content of the Prototype overall had been practical or theoretical

b.

if the presentation to a panel was something they might encounter in
professional practice

c.

whether having to work in pre-selected groups reflected professional practice.

The content was
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Table 5.7

4

Prototype 1.1 - Realism

Overall this has been successful with 77% considering the content of the Prototype
to have been practical. However 36% of the group considered the presentation to the
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panel unrealistic and that the pre-selected groups had not been true to life. This
disappointing result may be due to a combination of:
insufficient explanation to the students of the objectives of the presentation

a.

and pre-selection of groups
the majority of students having little or no professional experience thereby

b.

limiting their perception of reality.

8. Method of assessment
As part of the team participation element of the Prototype the assessment had been
designed to include group performance as a major component of an individual's final
mark. This section of the questionnaire sought student opinion on the assessment
processes adopted for Prototype 1.1 and in particular asked them to consider whether:
a.

the marks achievable for individual effort were too low/high

b.

the marks achievable for group effort were too low/high

c.

the assessment process overall had been fair.
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Prototype 1.1 - Method of assessment
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The marks achievable

assessment was fair

The vast majority (83%) felt that the marks achievable for individuals were too low.
This is a product of the marking scheme which, in an effort to create group cohesion
and co-operation, made each individual's final mark significantly dependent upon
others in the group.

The dissatisfaction with the marks is repeated, to a lesser extent, in the second
question where 57% felt that the marks achievable for group effort were too high.

In discussion with students after the project week many were aggrieved at having
their marks influenced by a member, or members, of the team who might be
unwilling to co-operate or produce the required information.

Despite these criticisms concerning the distribution of group and individual marks
64% felt that overall the method of assessment had been fair.

The open-ended section produced a large diversity of response from the students. In
order to focus on their primary comments it was decided to analyse only those
comments which were made by 4 or more of the student cohort. Whilst students may
not have used precisely the same terminology in their statements every effort was
made to include those where a similar sentiment was being expressed. The results of
this analysis were as follows.

NOTE - see following page
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The best thing about the project was
No. of students

% of students

Group work

11

24

Practicality

9

20

Freedom to plan work

5

11

Table 5.9

Prototype 1.1 - The best thing

Despite their earlier reservations regarding the assessment processes the best thing for
24% of the group was experience of working in groups. Typical responses to this
section include:
it taught me how hard it is to organise and work in a group
it teaches you to work as a group with the responsibility of a group
gave me the chance to get to know 4 of my classmates a lot better.

Practicality was also a feature which many students considered a positive feature of
the project. Typical responses included:
it presented a true to life situation
taught us of true to life situations that we will probably find ourselves in
the future
gave us a break from lectures allowing us an insight into real life.
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The worst thing about the project was
No. of students

% of students

Making a presentation

11

24

The project was too near Xmas

9

20

Table 5.10

Prototype 1.1 - The worst thing

There were two principal issues. First they did not enjoy having to make a
presentation in front of the lecturers and their group (24%). Typical responses from
students included:
the presentation was the worst part of the project
the presentation and answering questions afterwards
having to do the presentation in front of a panel of lecturers

For many of the students the project was their first experience of making a
presentation which included questioning from a panel of lecturers and many later
admitted it had been a nerve-wracking experience. Given their lack of experience it
was considered essential in future Prototypes to ensure that a preparatory session is
provided which deals with the main points of giving presentations.

The second comment refers to the timing of the project. Typical responses included:
it was just before Christmas and right at the end of term
badly timed with the student Xmas party
at that particular time of year perhaps we are tending to unwind in work
content for Xmas. Perhaps it would be better if not so close to Xmas.

Whilst there may never be a "best time" to involve students in this type of simulation
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exercise it would appear that the week prior to the Christmas vacation was a
particularly "bad time". This had been the period previously allocated for the
Integrating Project but student feedback had never previously been obtained and this
particular issue had therefore never been raised.

The project could be improved by
No. of students

% of students

Allowing more time

8

18

Improving the phrasing of the questions

6

13

Altering the marking scheme

5

11

Table 5.11

Prototype 1.1 - The project could be improved

1. Allowing more time
Many students felt they would have benefited from being able to read over the
information prior to commencing the tasks themselves. Typical responses included:
more time available to assess information
give the information earlier so people have more time to understand what
the information means before getting the questions
more time to digest information and produce query sheet.

The shortage of time relates mainly to the process of familiarisation with the
documentation provided rather than the time required to undertake the individual
tasks. Although a relatively small portion of the background information had been
provided to the students it was nevertheless more than they would have encountered
elsewhere on the course. This period for familiarisation had been underestimated in
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the design of Prototype 1.1.

2. Improving the phrasing of questions
and
The comments were mainly concerned with making the questions easier to underst
e-g.
stating exactly what is required from each task
telling us what information the lecturers actually want
unambiguous phrasing of tasks

As described hi Section 5.2.2 the questions were produced in a form which closely
t of
mirrored professional practice. This format inevitably leads to an amoun
prove
uncertainty because there are usually several alternative solutions that would
satisfactory. Whilst it is accepted that questions should not deliberately try to mislead
using
students the author feels that it is important to retain the realism created by
such a format.

3. Altering the marking scheme
ent
The main theme was student dissatisfaction with the group/individual assessm
processes. Typical responses included:
/ feel there were not enough marks for the individual question
individual marks only affecting the individual
better balance of marks

the
This theme correlates with the response received to the Assessment section of
questionnaire which has been discussed previously.
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The feedback from the questionnaires will now be addressed in the next stage of the
continuous improvement loop.

5.2.5 Decide desirable changes
From the analysis of the questionnaire results several amendments were considered
desirable. These changes were introduced in response to the problem areas identified
hi the questionnaire feedback and to test the reliability of the student views obtained
in Prototype 1.1. In particular it was decided to adopt a more "traditional" approach
to the Integrating Project and ascertain if the students' perceptions varied accordingly.
The following amendments were therefore considered for incorporation into Prototype
1.2.

1.

The project would contain discrete questions based upon each of the subject
areas to be included in the Prototype.

2.

The amount of the background material provided would be reduced.

3.

There would be no interim tasks and all assessments would have to be
submitted on the same day.

4.

Students would be required to work as individuals rather than teams and
marks would be awarded solely on the basis of individual performance.

5.

Assessment would be based exclusively on written submissions.
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6.

Questions would be based primarily upon topics previously taught in lectures
and tutorials.

5.3 PROTOTYPE 1.2
5.3.1 Plan use of data
On the basis of the changes discussed in Section 5.2.5 the priorities in the design of
Prototype 1.2 were:
1.

To integrate the four second year course subjects that had not been included
in Prototype 1.1.

2.

To practise skills and techniques already taught in formal lectures and
tutorials.

3.

To encourage "learning-by-doing".

5.3.2 Implement the use of data
This Integrating Project took place at the end of the Spring Term March 1991. There
were 50 second year BSc (Hons) Quantity Surveying students participating as part of
their course of studies. This

simulation exercise was designed to include the

following transferable skills:
a. Time management

involving time management of self

b. Communication

written styles only.

Prototype 1.2 therefore excluded some of the transferable skills included in Prototype
1.1 i.e.
a. Team participation

by including incorporation of group marks within each
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individual's final mark.
b. Leadership

by rotating the leadership for tasks

c. Communication

personal presentations and interviews

d. Personal appraisal

involving self analysis of performance

The background material used, whilst appearing in the format of letters, memo's etc.
was less authentic than that used for Prototype 1.1 because of the need to separate
the individual subject areas. Background information was therefore more readily
accessible to the students as a result of this separation process. The principle subject
areas covered were:
Building Services, Law, Design Economics and Computer Studies.

The format of the presentation of Prototype 1.2 was once again the simple manual
method. The material consisted of the simulation scenario, the particular material for
the project tasks, individual memos from lecturers (acting as Section Leaders)
containing the project tasks and a set of instructions to students (acting as their
subordinates). The materials provided were as follows:
*

a booklet containing the above information

*

a separate package containing drawings and a proforma to be
completed as part of one of the tasks.

(See Appendix D for full details)

112

The overall structure of Prototype 1.2 was a linear one (see Fig 5.3) which meant that
each student would be working through each exercise individually and producing a
similar end product. Ellington (1987 p.5) describes a linear structure as:
structures in which the participants work systematically through the same
essentially linear programme of activities.

Briefing

——**

Stage 1

•

Figure 5.3

r
I

Stage 2

;S

|—^» De-Briefing
•<

Ellington (1987 p 5)

Linear Structure

Organisation of Prototype 1.2
The simulation exercises were carried out as individual tasks. Students were given
seven days, including Saturday and Sunday, to undertake the project free from any
other course commitment. One day and one evening were timetabled to provide
exclusive access to the Department's computer laboratory.

The solutions to the individual tasks were submitted in the desired format (ie a report,
a cost analysis form, a computer spreadsheet and a letter) in separate folders, or by
electronic mail in the case of computers.

5.3.3 Obtain feedback
The questionnaire for Prototype 1.2 was once again based on preference scales.
However, whilst the questionnaire for

Prototype 1.1 was designed to obtain the
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students' perception of some of the more radical features it contained, the
questionnaire for Prototype 1.2 was designed primarily to enable a comparison to be
made with the results obtained from Prototype 1.1. The questionnaire sought the
students' opinions on modifications that had been made to the format, content and
methodology of Prototype 1.2 and the corresponding outcomes of those modifications
(see Appendix H - 2)

5.3.4 Study results
The results obtained from the questionnaire are presented using the main headings of
the questionnaire itself. Of the 50 students who undertook the simulation 32 returns
were obtained, a response rate of 64%. Once again the shaded boxes indicate the
majority opinion, the numbers represent percentage responses.

1. Generally
This section sought the students' opinion on whether the Prototype had been more
enjoyable, interesting and difficult than Prototype 1.1.

The project was less

1

2

6

34

enjoyable

3

m
m
^|S|
^*SS31fcfr

The project was less

11

interesting
The project was less

ii'T-

31

m-

•,°S?4*r^*"SS§3
SV£|i

life
31

The project was more
enjoyable
The project was more
interesting

6

The project was more
difficult

difficult
Table 5.12

4

Prototype 1.2 - Generally
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Prototype 1.2 was perceived as more enjoyable (60%) and more interesting (58%)
than Prototype 1.1. However it is worth noting that it was also adjudged less difficult
by a similar margin (63%). It is therefore probable that students' short-term
perceptions of enjoyment and interest correlate directly to the difficulty experienced.

2. Presentation
As discussed hi Section 5.2.5 the presentation of the information was altered to be
one where both the question, and its background information, was easy for the
students to relate to one particular course subject. This section of the questionnaire
sought the students' opinion on the results of these changes.
2

3

%

%

The project was better

33

well presented

presented
The information was

0

The information was

22

easier to find

more difficult to find
The information was

The information was

19

better prepared

less well prepared
Table 5.13

The project was less

Prototype 1.2 - Presentation

Prototype 1.2 was considered to be better presented (63%), with the information being
easier to find (78%) as well as being better prepared (75%) than Prototype 1.1. These
results were not unexpected because, as previously described, the Prototype had been
designed to be less realistic and to reflect more the "traditional" approaches used in
setting student assignments. Students were therefore able to quickly "pigeon-hole"
information to its respective subject area as well as answer each task independently
of the others.
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3. Administration
The question referring to room arrangements had been removed as there was no
requirement for students to meet and co-ordinate group activities. One lecture room
was timetabled for use as a base room but most students worked at home or in the
library.

The two remaining questions asked students to compare both the clarity of tasks and
adequacy of staff consultation with that experienced in Prototype 1.1.

The tasks were less

1

2

9

18

4

•*r M :

The tasks were more
clear

clear
Consultation with the
staff was better
Table 5.14

3

6

28

li&ii- i» .•'"'•

m

Consultation with the
staff was worse

Prototype 1.2 - Administration

As discussed previously the Prototype had been designed to provide a comparison
with Prototype 1.1. In particular the tasks in 1.2 were discrete and presented in a
more traditional format (see earlier discussion under Presentation). These changes, not
surprisingly, resulted in 73% of students feeling that the tasks were clearer than those
of Prototype 1.1. However 66% considered consultation with staff had been worse.
Typical comments from the questionnaires included:
more communication needed with the lecturers
Mr X could actually communicate with us
verbal information given by lecturers from time to time is not consistent,
it upsets the progress of work.

Consultation with staff had been identified as inadequate in 1.1 and will need careful
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consideration in the design of future Prototypes.

4. Learning
This section sought the student views on whether:
a.

Prototype 1.2 had taught them more or less than 1.1

b.

they would prefer to work in teams

c.

the project had been a good use of their time.

Upon reflection the first question was unlikely to produce reliable feedback. The time
lag involved (3-4 months between 1.1. and 1.2) and the different subject areas
Involved must have made it very difficult for students to judge whether more or less
had been taught by 1.2.
1

It taught me more

28

12

It taught me less

I would prefer to work

25

12

I would prefer not to
work in teams

in teams
The project was a poor

The project was a

11

good use of my time

use of my time
Table 5.15

Prototype 1.2 - Learning

Despite the proviso above 60% felt that 1.2 had taught them more than 1.1. Typical
comments from the questionnaires included:
it incorporated the subject matters well and they related to each other in
a logical manner
due to the fact that we were working individually and not in a group
meant that each person had to research and understand each part of the
project
I do not feel the project was stretching enough.
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It is probable that the students considered they had learned more because they had
been personally responsible for responding to each of the tasks whereas in 1.1 the
tasks had been the responsibility of then- group.

There is an apparent conflict in the students' responses relating to working in groups.
It appears they miss the social contact of working in teams but prefer maintaining
individual control and responsibility of the particular tasks.

76 % considered it to have been a good use of their time which correlates closely
with the results of 1.1 (81%).

5. Realism

As discussed previously in Section 5.2.5 Prototype 1.2 was designed to provide a
comparison with the techniques adopted in 1.1. The Prototype was designed to be a
more traditional assessment exercise and this question therefore asked students to
consider its realism compared to that of 1.1.
1

2

3

4

%

%

%

%

>JJf

26

13

The content was more
theoretical
Table 5.16
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The content was more
practical
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Prototype 1.2 - Realism

Despite their limited experience of professional practice 61% recognised that 1.2 was
more theoretical than 1.1. This suggests that 1.1 had been relatively successful in
heightening the reality of the Integrating Project as 1.2 had been based on the format

118

adopted prior to 1.1.

6. Method of assessment
The system of including group marks previously utilised was not well received Ln the
feedback to Prototype 1.1. Frustration was clearly a factor with some of the students
feeling that they were "carrying", or being penalised by the weaknesses of, other
members of their team. Unfortunately the wording of the question did not allow a
direct comparison to be made with Prototype 1.1. The question should, in order to
have provided this comparison, have asked if the assessment was more or less fair
than that of Prototype 1.1.

The method of

1

2

3

4

%

%

%

%

16

13

assessment was unfair
Table 5.17
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Prototype 1.2 - Method of assessment

Despite the limitation described above the assessment was considered to be fair by
71% of the respondents compared with 64% for 1.1.

Once again the open-ended section produced a large diversity of response from the
students and in order to focus on their primary comments it was decided to analyse
only those comments which were made by 4 or more of the student cohort. The
results of this analysis were as follows.
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The best thing about the project was
No. of students

% of students

It afforded more personal control

11

34

It did not require a presentation

7

22

More relevant to the syllabus

5

13

Table 5.18

Prototype 1.2 - The best thing

1. More personal control
The responses from students tended to focus on the individual nature of the
simulation exercises which enabled students to be independent of others in the group.
Typical responses included:
You weren't tied down to consulting a group leader as with the first
project
once you had completed the work you could disappear
that we didn't have to rely on other people as with the previous project

These opinions correlate with the concerns expressed with the assessment methods
employed on Prototype 1.1. Whilst the students appreciated the experience of working
in groups (see Prototype 1.1 - Best thing) they were nevertheless keen to maintain
control of the pace and quality of the assessed tasks.

2. It did not require a presentation
This response correlates with that given in Prototype 1.1 - Worst thing. Students were
very relieved that Prototype 1.2 did not include an assessment based upon them
giving a presentation. Typical responses were:
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not doing a presentation
there was no presentation at the end of it
we didn't have to give a verbal presentation at the end

3. More relevant to syllabus
This refers to the more direct link that was established between material taught in
lectures and tutorials and the simulation exercises themselves. A small number of
students felt more comfortable dealing with "familiar" material and considered the
project to be solely a means of reinforcing existing knowledge rather than as a means
of facilitating new learning and reinforcing existing knowledge. Typical comments

included:
as we had covered the subject areas I felt more confident of giving a
better prepared answer than in the previous project
it seems it will be of more relevance to examinations
it was quite relevant to the topic areas and exams.

The worst thing about the project was
No. of students

% of students

Not enough computer facilities provided

10

31

Set at end of term near the Easter vacation

4

13

Table 5.19

Prototype 1.2 - The worst thing

1. Not enough computer facilities provided
Additional time, including evening sessions, was made available in the Department's
computer laboratories but from the students' response it would appear to have proved
insufficient to meet their needs.
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Typical responses included:
insufficient computers to cater for all students so much so that other
Department's computers needed to be used
access to computers
not enough terminals were available for use.

2. Set at end of term near the Easter vacation
As with Prototype 1.1 the timing of the project created hostility, although on a much
smaller scale with this Prototype. The main complaint was that the end of term is
regarded, by some, as part of their holiday entitlement and the project was therefore
encroaching upon "their" time. Typical responses included:
why does it always have to be the last week when all people think about
is going home
it was at the end of term when everybody can only think of going home
set a little late on.

The project could be improved by
No. of students

% of students

Providing more computer hardware

7

22

Setting it earlier in the term

4

13

Presenting information/tasks more clearly

4

13

Table 5.20

Prototype 1.2 - The project could be improved by

1. Provide more computer hardware
This relates to the comment made earlier, under Worst thing, concerning the lack of
available computer facilities. Problems occurred because students took more time than
122

anticipated word-processing the tasks which resulted in the computer laboratory
timetable being disrupted leading to an eventual shortage of terminals. Typical
responses included:
need better access to the computers
an extra day in the computer lab for word-processing
allowing non-computer work to be submitted in a written instead of typed
form.

2. Set earlier in term
This refers to the comments discussed under Worst thing previously discussed.
Typical responses in this section were:
it could be moved away from the end of term
breaking it down into smaller parts throughout the year
it could have been done during the term perhaps replaced our reading
week so that we could have an extra week off at Easter.

3. Present information and tasks more clearly
In Prototype 1.2 the questions being related directly to the Individual subject areas
and presented in a less realistic format. Despite these factors a small number of
students still considered that they could have been presented with more clear
information and tasks. Typical responses included:
making the information easier to find and improving the questions
make information more available
indications could be made of the length and depth of answers expected
by the tutors.
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5.4 Were the priorities of Prototype 1
achieved?
In considering the success or otherwise of Prototype 1 overall it is necessary to return
to the priorities established at its inception. These priorities were as previously stated
in 5.2.1:

1.

Maintaining the integration of second year course subjects i.e. including all
other second year subjects as part of the simulation.

2.

Encouraging a greater student centred approach to learning by introducing
some topics not already covered in lectures and tutorials.

3.

Increasing the emphasis on transferable skills by including a variety of
assessment methods/techniques.

4.

Heightening the reality of the project by utilising situations and documentation
taken from an actual construction project.

5.

Facilitating "learning-by-doing" by making students more involved, more
active and enabling them to utilise more of their current knowledge base.

6.

Improving the feedback mechanism i.e. obtaining more information from the
students on the simulation exercise itself.
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Each of these main priorities will now be discussed in terms of the success or
otherwise of Prototypes 1.1 and 1.2 in achieving them.

5.4.1 Maintaining integration of all second year course
subjects
No specific questions were asked in the questionnaires used on Prototypes 1.1 and
1.2 about integration of course subjects. However the results obtained from the annual
"course effectiveness" questionnaire (a questionnaire distributed at the end of the
Academic Year to obtain feedback from students on numerous issues concerning their
particular year of the course, see Appendix H - 5) provide an indication of how
successful integration had been. Question 9 of this questionnaire asks:
How well has the Integrating Project integrated each subject?
(a) very

(b) quite

(c) not very

(d) not at all

Those subjects where 20% or more of the students responded that integration was
poor or did not take place at all were:

PROTOTYPE 1.1

PROTOTYPE 1.2

Production Economics

Law

PBA

Design Economics
Computers

These results indicate that Prototype 1.2 was less successful at integrating course
subjects than 1.1. In Prototype 1.2 three out of its four subjects were perceived as
poorly integrated whereas in 1.1 only two of its five were considered so.
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Overall this result is not as successful as would have been desirable. However
Prototype 1.2 was, as previously stated, designed so that tasks were based upon
material previously taught in lectures and tutorials and questions were confined to
their discrete subject areas. The result obtained therefore suggests that integration
correlates directly with reality ie. more reality leads to more integration.

5.4.2 Encouraging a greater student centred approach to
learning
Once again the Prototype 1.1 and 1.2 questionnaires did not ask the students to
consider this issue. However the "course effectiveness" questionnaire (question 10)
asked:
How much has the Integrating Project caused you to study each subject on
your own initiative?
(a) a great deal

(b) a fair amount

(d) not at all

PROTOTYPE 1.2

PROTOTYPE 1.1
Subject

(c) a little

Subject

% response

% response
(a) or (b)

(a) or (b)
Construction

72

Building Services

88

Measurement

56

Law

92

PBA

60

Design Economics

76

Production Econ

42

Computer Studies

48

Development Econ

60

Table 5.21

Subjects studied at own initiative
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Prototype 1.2 was more closely related to taught material than 1.1 yet the three
subjects with the highest rating as far as "studied at own initiative" are all contained
in Prototype 1.2. This may be as a result of the more individual nature of the
Prototype 1.2 tasks (see Prototype 1.2 - Learning) or that there were less time
pressures on students in the second Prototype (see Prototype 1.1 - Improved by p
108) where students had requested more time to familiarise themselves with the
background information.

The main problem of encouraging a student-centred approach, particularly in
Prototype 1.1, had been the limited timescale available to students to research
information for themselves. The one week format adopted for both Prototypes
imposed considerable strain on available resources (library books, journal articles,
computers etc.) and many found that the required information could not be obtained
within the allocated timescale.

5.4.3 Increasing the emphasis on transferable skills
The particular skills targeted in the design of Prototypes 1.1 and 1.2 were:

a. Team participation

by including incorporation of group marks within each
individual's final mark. (Prototype 1.1)

b. Leadership

by rotating the leadership for tasks (Prototype 1.1)

c. Time management

involving time management of self (Prototype 1.1 and
1.2) and group (Prototype 1.2)

d. Communication

varied styles - spoken (Prototype 1.1), letter and report
writing etc (Prototype 1.1 and 1.2)
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e. Personal appraisal

involving self analysis of performance (Prototype 1.1)

The results from Prototype 1.1 showed a positive awareness to most of these
priorities as shown below:
STRONGLY AGREE/AGREE

TEAMWORK

exposed difficulty

78%

better teamwork/better mark

71%

team selection well balanced

78%

TIME MANAGEMENT

encouraged to plan

69

taught a lot

88%

group made good use of time

74%

COMMUNICATION

content was practical

77%

presentation realistic

63%

method of assessment fair

64%

Table 5.22

Prototype 1.1 - Transferable skills

As discussed previously in Section 5.4.2 the timescale tended to dictate the
variety/mixture of transferable skills that could be incorporated. Using the one week
format students have limited time to prepare the solutions whilst also preparing for
alternative methods of communicating those solutions ie meetings, negotiations or
interview.

5.4.4 Heightening the reality of the project
Prototype 1.1 offered:
*

Complexity of real information and tasks

*

Necessity for teamwork
128

*

The need for time and task management.

There were however problems with this approach. Students asked:
What are the questions?
Where is the information?
Prototype 1.1 scored 77% on practical content whilst 61% thought that 1.2 was more
theoretical. This point needs to be carefully considered in conjunction with the need
to integrate subject areas. Prototype 1.2 compromised, to a large extent, realism in an
attempt to integrate all of the second year course subjects not dealt with in Prototype
1.1.

Another problem with attempting to heighten reality was that the simulations were
possibly trying to integrate too many individual subject areas. This excessive
integration led to the inclusion of several subjects, especially in Prototype 1.2, that
did not relate well to the context of the background material. That 61% of students
considered Prototype 1.2 more theoretical is evidence of the difficulty created when
trying to integrate with an equal emphasis given to each of the individual subject
areas. This "equal emphasis" approach does not truly reflect professional practice in
that most real life problems are a mixture of many subject areas, some of which have
a more significant role than others hi arriving at a solution.

Another general deficiency in Prototype 1 is highlighted by Brown & Atkins (1991):
To improve your problem-solving skills you need practice, guidance,
constructive feedback and opportunities to reflect upon the processes
involved.

In Prototype 1 there was a lack of both time and opportunity to adequately provide
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this constructive feedback and reflection.

5.4.5 Facilitating learning-by-doing.
Both Prototypes 1.1 and 1.2 involved the students in learning-by-doing although 1.2
restricted the method by which their results were communicated. The major
difference, in this respect,

between 1.1 and 1.2 was the omission from 1.2 of the

formal presentation which had caused the students such concern during 1.1. However
it is worth noting that their actual performance in this element was generally good.
This suggests inexperience and lack of information on making presentations were the
main reasons for their dislike of this method of communication.

Criticism of Prototype 1 would be that there was a need for greater opportunity:
a.

to encourage the students to become more involved with the
background material of the construction project

b.

to apply more of their existing knowledge base

c.

to receive more information of presentation techniques.

As Ausubel (1968) states:
The most important single factor influencing learning is what the learner
already knows. Ascertain this and teach him accordingly.

5.4.6 Improving the feedback mechanism
The main problems identified with the "course effectiveness questionnaire" that had
previously been used as the only method of providing feedback on the Integrating
Project work were:

1.

Information was gathered at the end of the academic year rather than
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following the integrating project weeks. It was therefore difficult for
students to comment on events that had occurred up to 5 months
previous.
2.

Questions related mainly to the project's ability to integrate other
second year subjects.

3.

Questions concerned the relationship of the project to other subject
areas rather than the strengths and weaknesses of the project itself.

4.

Typical completion rates for the course effectiveness questionnaires
were 50%.

In attempting to remedy these problems the feedback instrument used on Prototypes
1.1 and 1.2 was designed to:

a.

Gather information immediately following each of the separate project weeks.
This "strike while the iron is hot" approach enabled students to comment on
particular features of the simulation whilst information was still fresh in their
minds.

b.

Make evaluation of the project itself the priority rather than how well it had
integrated

other

subject areas.

To

facilitate

this

headings

(generally,

presentation, learning etc.) were designed to address the main priorities of the
Prototype design. The evaluation also included a best/worst/improvement
constituent which enabled students to comment on particular features of the
Prototype which may not have

been dealt with in the preference scale

questions.
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c.

Improve completion rates. Completion rates were typically 50% for the
"course effectiveness" questionnaires whilst an average of 77% was achieved
for Prototypes 1.1 and 1.2. This larger sample meant that feedback was more
representative of overall student opinion.

There are still several areas that need improvement but the feedback mechanism was
beginning to address the issues which were central to the achievement of continuous
improvement more effectively.

5.5 Feedback (external)
One further criticism of the previous Integrating Projects was that they were based
solely on what a small number of teaching staff considered the needs of employers
to be (see limitation 6 Chapter 4.2.1). The principles of quality management, outlined
in chapter 3, were considered by the author to be the most appropriate method of
dealing with this criticism. In Chapter 3.3.3 reference is made to Juran's Quality
Planning Road Map, the two initial first steps of which are particularly relevant i.e.:
1. Identify who are the customers
2. Determine the needs of those customers.

Chapter 3 also established the customers as being primarily the students with the
employers being considered secondary customers. This research does not consider this
to be a mutually exclusive relationship and considers it imperative, for the long term
development of the simulation material, that employers needs are considered as part
of the development process.
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It was therefore considered necessary to amend the model for continuous
improvement previously developed in Chapter 4.5.1 to incorporate external feedback.
This external feedback would include the views of employers and other sources
relevant to the quantity surveying profession. The model for continuous improvement
previously developed was therefore amended to become:

5. Decide
>. desirable
changes
5 Decide
.^ _____
=
desirable
-*
^^-~>^
changes

4. Study the results

4. Study results
1. Plan use of data

f

. . .
. _.
.
/
1. Plan use of data
\
/
/ 3. Obtain feedback from
students AND employers
tffc
2. Implement use
N.
of data

3. Obtain feedback
from implementation

2. Implement use
of data

Figure 5.4

The Continuous Improvement Model -version 2

5.5.1 Employers1 needs
To determine the relative importance of employers' needs it was decided to develop
a questionnaire for use with employer organisations. This questionnaire could be used
to indicate where particular emphasis might be needed within the simulation,
particularly in relation to the students' Industrial Placement Year.

A pilot questionnaire was developed by the author which contained a list of skills
considered necessary both for the Industrial Placement Year (the year immediately
following the use of the simulation) and beyond into professional life. The pilot
questionnaire was distributed to all staff teaching on the Quantity Surveying Degree
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for comment. Staff were asked to comment on the initial list of skills and to add any
further skills they considered appropriate. The comments and additions were received
and the pilot questionnaire was suitably modified (see Appendix H - 3 for copy of
questionnaire).

Following these amendments, staff were asked to complete the questionnaire
indicating their opinion as to the importance of each of the skills listed.

The pilot questionnaire was further amended following completion by the staff.
Firstly an additional column, "after two years with company", was considered
necessary to allow employers the opportunity to consider the skill development that
took place whilst graduates were in their employment. Secondly the wording of the
question was modified to read "how important is it that our graduates should possess
the skills A-N" rather than "how important are the skills A-N...... in preparing
students (see Appendix H - 4 for copy of questionnaire).

The questionnaire was then piloted with employers. Babbie (1990) recommends the
following procedures in piloting a research instrument:
The pilot study should involve the administration of a research instrument
as nearly identical as possible to the one intended for the final survey.....
The pilot study questionnaire should contain all the intended questions in
the wording, format, and sequence that pretesting has indicated are best
for the final survey.

These pilot questionnaires could therefore be used to :
a.

provide an indication as to where emphasis may be required in the
preparation of Prototype 2.

b.

develop a questionnaire for use in following years (as well as
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completing the questionnaires employers were invited to make
comments on the list of skills, any ambiguities on the questionnaire
and include any further information they felt appropriate).

The pilot questionnaires were distributed to eight employers of students on their
Industrial Placement Year. These employers were selected on the basis that they
represented a cross-section of typical employment possibilities for the Industrial
Placement Year, see Fig 5.5.

Private
Practice
38%

Public
Authority
13%

Contractors

49%

Figure 5.5

Distribution of Employer Pilot Questionnaires

In order to arrive at the relative importance of the skills listed on the questionnaires
it was necessary to devise a scoring system. The system devised allocated the same
number of points to each skill as was indicated by the responses e.g.
a response of 1

(little or no importance)

a response of 4

(essential)

-
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scored 1 point
scored 4 points

The number of points allocated to each skill was then expressed as a percentage of
the total number of points allocated e.g.
A.

Present ideas to a group received 13 points out of a total of
177 points representing 7% of the total.

B.

Prepare accurate and well structured estimates received 16
points out of a total of 177 points representing 9% of the total
etc.

The relative importance of the skills required for the Industrial Placement Year were
considered to be the most important for the purposes of developing further Prototypes
and the results of the pilot staff and employer questionnaires are shown in Table
5.23 on the next page:
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THE ABILITY TO

Staff

Employer

Rating

Rating

A.

Present ideas to a group

6

6

B.

Prepare accurate and well structured
estimates

7

8

C.

Produce well constructed letters and reports

9

8

D.

Effectively manage own time without
supervision

7

8

E.

Identify, quantify and describe elements
features and components of building work

10

8

F.

Understand the nature of the profession and
its procedures

8

9

G.

Analyse design changes etc. for regular
cost/value reconciliation reports

6

5

H.

Understand the principles behind modern
management techniques

6

5

I.

Be proficient in the use of word processing,
database and spreadsheet applications

7

6

J.

Select contractual arrangements with regard
to situation and circumstances

4

5

K.

Understand the industry within which they
will operate

9

9

L.

Understand the legal and procedural aspects
involved in the preparation and analysis of
claims

5

4

M.

Operate within teams

9

12

7
Prepare valuations for certificates and final
accounts
Skill Rating (Pilot) - Industrial Placement Year
Table 5.23
N.

7

The results highlighted two skills in particular where staffs' perceptions of importance
varied by more than 1% point from those of the employers. The two skills were:
E -

Identify, quantify and describe elements etc.

M -

Operate within teams.
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However it is interesting to note that in the vast majority of the skills listed the
staff/employer rating is very similar. This result is not unexpected as:
a.

the course is a vocational one with exemptions granted by the relevant
professional body

b.

the course is a sandwich programme enabling staff to meet employers on a
regular basis when visiting students on their Industrial Placement Year

c.

most of the staff maintain regular contact with the profession through research
and consultancy.

See also 5.6 for further discussion of these results.

The second purpose of the pilot questionnaire to employers was to receive feedback
on the format of the questionnaire itself. Although several employers suggested
alternative skills that might be considered for inclusion on the list no consistent
pattern emerged and it was therefore considered appropriate to maintain the list of
skills the same as that which appeared on the pilot questionnaires.

5.6 Decide desirable changes to Prototype 1
An analysis of the student feedback to Prototypes 1.1 and 1.2 and the staff and
employer feedback from the pilot questionnaires highlighted the following:

1.

Both students and employers recognised the importance of group/team work
and experience of it should therefore remain central to the design of future
simulations. However Prototype 1 has highlighted the difficulty of combining
experience of group work and the distribution of assessment marks. The
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employers' perception of group work is one which involves the group working
together to produce an end result. The students' perception is more about
working together as a group but not necessarily having to be dependent upon
others for their final assessment. This conflict leads the author to believe that
group work should remain a central feature of future Prototypes but that the
assessment processes will have to be designed to measure mainly their
individual performance.

2.

Employers considered that a knowledge of the industry and its professional
procedures was an important skill. This had always been a key factor in the
design of the simulation and would remain as such for the future simulations.

3.

Employers rated

communication (letter and report writing)

and time

management closely behind the core technical skills of quantification of
building work and the preparation of estimates. Once again these transferable
skills had been considered key factors in the design of Prototype 1 and would
remain so for future Prototypes.

4.

Whilst integration of course subjects is important it should not jeopardise the
realism of the simulation exercise. The author considers it important that the
tasks be based upon real life situations which may result in certain subjects
having a more central role than others. Tasks will need to be designed with
one course subject providing the main theme and other subjects being
peripheral or providing a background only. It is more important to integrate
core subject areas effectively than all subject areas ineffectively.
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5.

If a more student-centred approach to learning is to be effectively encouraged
the students must be provided with enough time to both digest the information
provided and research material for themselves. Prototype 1 tended to create
a "hot-house" environment because the relatively short time available to arrive
at solutions prevented them undertaking further and wider research beyond
that which could provide an immediate solution.

6.

Whilst students felt uneasy with assessment through the use of transferable
skills it was considered an essential skill by both staff and employers. The
author would concur with these questionnaire results and transferable skills
will continue to have a significant presence hi the simulation exercises.

7.

There was a need for more time to provide feedback on tasks as well as
allowing students to reflect on the experience gained. Point 5 has already
discussed the "hot-house" created by a relatively short time period. One
further disadvantage resulting from inadequate time was that there was
insufficient opportunity to provide feedback and discussion relating to the
tasks. The proximity of the project weeks to the end of term meant that
feedback, if provided by the individual members of staff, was at least 3 weeks
later. The author considers this situation undesirable and future Prototypes will
need to be designed to overcome this problem.

8.

There was a need for students to become more actively engaged in the
simulation material. This factor, the author believes, is mostly dependent upon
the time period available. Many students (see Prototype 1.1 - Project
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improved by) suggested that more time should have been available for them
to become familiar with the documentation prior to completing the tasks.
Additional time, or an alternative method of utilising the available time,
would enable students to become more able to understand the constructional,
planning,

managerial

and

financial

processes

that

were

involved

in

constructing the original construction project.

9.

In both Prototypes consultation with teaching staff had proved unsatisfactory
to students. Although the author was responsible for designing and co
ordinating the background material and devising the theme for individual
tasks, the main responsibility of subject lecturers was to assist and assess the
students with their particular task. As discussed previously this problem was
partly due to the student's inability to organise and arrange meetings with the
staff concerned. However the strength of student feedback indicated that
certain members of staff were either unco-operative or unobtainable during the
Integrating Project weeks. This problem will need to be addressed in the
development of future Prototypes.

10.

The feedback questionnaire to Prototype 1.1 had been reasonably successful
whilst that for 1.2, although serving a particular purpose, could not be used
as a model for the future. A new questionnaire, based upon that used for
Prototype 1.1,

would therefore need to be designed to provide the required

feedback from students.
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5.7 Summary
This chapter has focused on Phase 2 of the simulation development process described
by Ellington et al ie the development of a viable educational package. This
development process has brought together the background core material, whose
development was described in Chapter 4, and the conversion of that material into
simulation exercises. This conversion process has been controlled using the
continuous quality loop model, described in Chapters 3 and 4, to produce a Prototype
simulation. This Chapter has therefore described:

1.

the development process used to produce Prototype 1

2.

analysed the results obtained from its implementation

3.

discussed how the results obtained will influence the development of a further
Prototype.

In accordance with the quality loop model the development process now proceeds to
its second spiral of continuous improvement. Chapter 6 will describe the design,
implementation and evaluation of this second spiral ie Prototype 2.

142

CHAPTER 6 - Development of a viable
education package and quality management Prototype 2
6.1 Introduction
Chapter 5 has described the development of Prototype 1 using the core background
material and the quality loop model of continuous improvement. This chapter will
describe the next spiral of this process and will therefore:

1.

Describe the development process for Prototype 2 incorporating the feedback
obtained from Prototype 1.

2.

Present the results obtained from the implementation of Prototype 2.

The analysis of the results obtained from the above will be discussed in Chapter 7.

The background project information once again formed the basis for the development
of Prototype 2. However the information was packaged differently from Prototype
1 in that its design ensured that the students had greater exposure to "original"
background data ie Bills of Quantities, Site Investigation Report, minutes of meetings
etc. In addition to these original documents extensive use was made of Calendar and
Information Packs. These packs enabled both the progress of the construction
operations and its accompanying documentation to be studied on a monthly basis (see
Fig 6.1). The Calendar Packs were primarily designed to enable students to consider
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problems not only in relation to their possible solutions but also to appreciate the
timescale within which those problems needed to be resolved (see Appendix E for an
example).

Time-Based Information

THE IDEA
DOCUMENT PACKS
CALENDAR PACKS

EACH CONTAINS

Calendars
August

ARCHITECTS
INSTRUCTIONS
REQUESTS
FOR
INFORMATION
CONFIRMATION
OF
INSTRUCTIONS
MINUTES
MEMORANDUM
REPORTS
DRAWINGS
AND
REVISIONS,
ETC., ETC.

15 months

THE BUILDING
Fig 6.1

Calendar Packs
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Slides and photographs of the construction process were also made available to the
students to help them analyse the construction operations.

6.2 Prototype 2
6.2.1 Plan use of data
The desirable changes which were identified in Chapter 5 Section 5.6 needed to be
incorporated into Prototype 2. As a result of these changes the priorities of Prototype
2 were seen as:
1.

Integrating second year subjects on a more selective basis ie. those subjects
that were most relevant to the Industrial Placement Year would become the
main themes for the various tasks with other subjects either having a
subsidiary input or providing a background for the task.

2.

Facilitating a more strongly student-centred approach to learning by designing
the tasks to include more topics that had not previously been dealt with in
lectures and tutorials.

3.

Increasing the emphasis on transferable skills, especially group working and
team building.

4.

Heightening the reality of the simulation by increasing the amount of
background material that students would be exposed to. This would help to
engage the students more in the material whilst at the same time broadening
their knowledge of professional procedures and practice.
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5.

Including a wider variety of assessment techniques. In particular the emphasis
would be on providing experience of a number of alternative communication
techniques ie letters, reports, presentations and meetings.

6.

Improving/refining the feedback mechanisms used for student and external
feedback.

6.2.2 Implement the use of data
A major change from Prototype 1 was the timetabling arrangements for delivery of
the Integrating Project sessions. In Prototype 1 the work was set and assessed within
two single week periods. Prototype 2 however was designed to operate four hours per
week over the Autumn and Spring terms. This would provide:

a.

more time for students to undertake research and be more responsible for their
own learning

b.

the opportunity to utilise a greater variety of assessment techniques

c.

students with the opportunity to investigate a broader range of issues from the
simulation's background material

d.

students with the opportunity to study the progress of construction operations
within the simulation, leading to a greater awareness of the industry and its
procedures

e.

more opportunity to provide feedback and reflection sessions.

Students were provided with a project timetable for each of the two terms (see
Appendix F) which established their weekly programme of activities.
146

Prototype 2 was designed to include the following transferable skills:
a. Team participation

each student would be a member of a group (5 students
per group - 10 groups in total). The groups were central
to the operation of many of the tasks and some of an
individual's

assessment

would

be

based

on

the

performance of the group.
b. Time management

involving time management of self and group

c. Communication

varied styles - presentations, letters, reports and role
play at a meeting,

d. Personal appraisal

involving self and peer assessment of performance.

Combining the priorities (see 6.2.1), the transferable skills (listed above) and the
revised timetabling arrangements (see 6.2.2) produced the following:

1.

Tasks were designed in a way that more closely simulated problems
encountered in professional life. The tasks were designed to have a particular
subject theme but students would be less able to "ring fence" individual
subject areas ie. each task would have a subject theme but require input from
other subjects in order to arrive at a satisfactory solution.. This would mean
that the solution of the tasks would involve a more realistic integration of
subject matter from the second year of the course.

2.

The documentation provided to the students was in the format used on the
original construction project (subject to the re-formatting described in Chapter
4) ie. Bills of Quantities, Site Investigation Report, letters, minutes of
meetings etc.
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3.

The need to investigate material not previously taught would form part of
each task.

4.

Topics, where not dealt with elsewhere on the course, would be "taught"
during the project sessions. This would be especially true of the transferable
skills elements.

5.

Students would be offered choice, albeit limited, of which tasks they
undertook.

6.

In response to the problems concerning consultation with staff identified in
Prototype 1.1 the design and assessment of tasks would be the responsibility
of a smaller number of project team staff (two for Prototype 2 as opposed to
seven for Prototype 1).

7.

More time would be allocated for feedback and reflection on each of the
tasks.

8.

Students would be divided into pre-selected groups as in Prototype 1.

As discussed in Section 6.2.1 one of the priorities of Prototype 2 was for it to become
more selective in the choice of second year subjects that formed the basis of the
simulation exercises. The principle subject areas selected to form the basis of the
tasks were:
Construction, Project and Business Administration, Law and Production
Economics.

These subjects were selected because they were considered:
1.

To be core subject areas in the second year programme of studies.

2.

To be the core knowledge base of the profession and therefore the subjects
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most relevant to the simulation material.
3.

The subjects that would be most appropriate to prepare students for the
Industrial Placement Year.

As described previously the remaining second year subjects would still have an input
into the various tasks but to a much lesser extent than the theme subjects. The
integration of computer studies was by the process of making certain of the tasks
have a requirement for computer applications. This was considered more appropriate
than the previous strategy of isolating computer studies by including it as a separate
task.

Organisation of Prototype 2

The tasks were designed to be either radial or linear in structure (see Chapter 5.2.2
and 5.3.2) and assessment, whilst emphasising group work and team effort, was
primarily based on the performance of the individual students. Each group consisted
of five students pre-selected by the author, as for Prototype 1.

Prototype 2 comprised a total of eight tasks, tasks 1-4 in the Autumn Term (Stage 1)
and 5-8 in the Spring Term (Stage 2). The format of each of the tasks was as follows:

Task 1

Group written assessment. Radial structure (Client/Consultant activity).

Task 2

Group mark based on a presentation and supporting documentation.
Radial Structure. (Client/Consultant activity)

Task 3

Individual mark based on peer and self assessment of written report.
Linear Structure. (Contractor activity)
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Task 4

Individual written assessment. Linear Structure. (Contractor activity)

Task 5

Individual written assessment. Linear Structure. (Client/Consultant
activity)
Individual written assessment. Linear Structure. (Client/Consultant

Task 6

activity).
Individual written assessment. Linear Structure. (Consultant/Contractor

Task 7

activity).
Individual assessment of written report and performance at meeting.

Task 8

Linear Structure. (Consultant/Contractor activity).

(See Appendix G for further details of Prototype 2)

6.2.3 Obtain feedback (Stage 1)
Although the Integrating Project was continuous over the two terms it was considered
desirable to obtain feedback, using a questionnaire, at the end of the first term (after
Task 4) in order to:
a.

allow students to respond to questions whilst the information was still
fresh in their minds

b.

provide interim feedback on Prototype 2.

This interim feedback would not serve the same purpose as that obtained from
Prototype 1.1 as the project timetable (see Appendix F) was largely pre-determined
across both Autumn and Spring terms. However, the responses could be used to "finetune" if it was found that there were problems that needed to be addressed. The
150

questionnaire (see Appendix H - 6 for copy) was amended from that used on
Prototype 1.1 as follows:

Tasks
In an attempt to obtain more effective feedback it was decided to ask the students to
provide feedback on each of the individual tasks. A preference scale was used to
obtain students' perceptions of assessment method, importance, practicality, amount
taught and clarity for each of the tasks. The preference scale used was based on a
scale of 1-7. A middle point on the scale had previously been avoided (see Chapter
5.2.3 and 5.2.4) but was introduced to test the effectiveness of an alternative format
for the semantic scale.
Generally
The question referring to consultation with staff was included here rather than under
a separate heading of Administration.
Presentation
The question referring to information being poorly prepared was removed as it was
felt to confuse/conflict with the question relating to presentation.
Administration
This heading was dropped because:
1.

The room arrangement was timetabled each week rather than for a one week
period as for Prototype 1. This question was therefore felt to be redundant.

2.

The question referring to whether the tasks were clear/unclear was included
as part of the feedback on each of the individual tasks.

3.

The question of consultation with staff was transferred to the heading of
Generally (see above).
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Learning
Questions as per Prototype 1.1
Teamwork
In addition to the three existing questions used on the questionnaire to Prototype 1.1,
two additional questions were added. The first asked the students to consider how
effectively their groups had used the time available which had appeared under a
separate heading of Tune Management in Prototype 1.1. The second sought their
views on the method of selecting group membership which had appeared under the
heading of Realism in Prototype 1.1.
Realism
The separate heading was removed because the questions were either asked as part
of the feedback on each of the individual tasks or, as for the pre-selection of groups,
moved to an alternative heading.
Assessment
Prototype 1 questionnaires had obtained feedback on assessment in overall terms
which had made the analysis of individual tasks difficult. It was therefore considered
more desirable for Prototype 2 to evaluate the effectiveness of assessment for each
individual task (see discussion of Tasks above). Therefore the separate heading was
removed and questions were asked as part of the feedback on each of the individual
tasks.
Time management
The heading was dropped because:
a.

the emphasis of Prototype 2 was on group time management rendering
the first two questions of the previous questionnaire more-or-less
redundant
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b.

the question which had referred to the use of group time was moved
to the Teamwork section.

Open-ended questions

Three open-ended questions were included, as per Prototype 1, which asked students
what the best and worst things were about the project and how improvements could
be made.

6.2.4 Study results (Stage 1)
An analysis of the results is contained in Chapter 7. The following section reports the
results with minimal comment.

The results obtained from the interim questionnaire are presented using the main
headings of the questionnaire itself. Of the 50 students who undertook the simulation
44 returns were obtained, a response rate of 88%. The shaded boxes within the tables
indicate where the majority of opinion was focused, the numbers representing the
percentage of responses.
Note - # indicates some papers were spoilt and the total will not therefore equal 100.
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The project exposed
difficulties of working in
teams
Better teamwork would
have improved my marks
The selection of team
membership was not well
balanced
My group made good use
of time
The pre-selected groups
were true to life

Particular tasks
This section obtained feedback on the individual tasks themselves. The shaded boxes
indicate where the majority of opinion lay.
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Open-ended questions
This section produced a large diversity of response from the students. As with
Prototype 1 in order to focus on their primary comments it was decided to analyse
only those comments which were made by four or more of the student cohort. The
results of this analysis were as follows.

The best thing about the project was
No. of students

% of students

Group work

15

34

Applied use of information

7

16

Table 6.3

Prototype 2 - Stage 1 - The best thing

1. Group work
Typical comments from students included:
gained experience of working as a team
learning to work as part of a team
producing work as a group effort ie better co-operation.

2. Applied use of information
Typical comments from students included:
the fact that we were not being lectured, we given similar information to
that which we would have in a real life situation and asked to make full
use of it through tasks
gave a more practical approach to the construction industry
students were suddenly put into particular situations that are likely to
occur whilst working as a quantity survey or/contractor.
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The worst thing about the project was
No. of students

% of students

The amount of work

8

18

It was on a Friday afternoon

7

16

Table 6.4

Prototype 2 - Stage 1 - The worst thing

1. The amount of work
Typical comments from students included:
the amount of work necessary to produce a decent answer
having to concentrate on project work which meant other work suffered
due to deadlines
too much work taking into account other coursework given by other
subjects.

2. Friday afternoon
Typical comments from students included:
Friday 1-5 pm you don't look forward to it
bad timetabling because it was on a Friday afternoon it was very difficult
for members to maintain interest and start on the project immediately
it had to be
disinterested.

on a

Friday afternoon

157

when people are

becoming

The project could be improved by
No. of students

% of students

Not having it on a Friday afternoon

9

20

Reducing the number of tasks

4

9

Table 6.5

Prototype 2 - Stage 1 - The project improved by

1. Not on Friday afternoon
Typical comments from students included:
better timetabling, no-one likes 5pm finishes
moving the day to somewhere in the week besides Friday afternoon
changing the timetable from Friday afternoon.
2. Reducing the number of tasks
Typical comments from students included:
reducing the amount of tasks as courseworks are far more important
less tasks and longer time period for tasks to be completed
less tasks.

Interviews
In addition to the questionnaire a number of semi-structured interviews (five students)
were undertaken after the Autumn questionnaire had been returned to gather
qualitative data on the operation of Stage 1 and the effectiveness of the questionnaire.
Comments from the students' interviews are contained in Chapter 7.
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6.2.5 Decide desirable changes (Stage 1)
As mentioned previously the purpose of the Autumn questionnaires was not to
fundamentally re-design the ongoing Prototype but, if necessary, to "fine-tune" where
problems were identified. From the interim results the following minor changes were
considered appropriate for the remainder of Prototype 2:

1.

More time would be allocated for discussion of the background material with
students prior to them undertaking the remaining tasks.

2.

More guidance would be given as to where to locate information both from
within the simulation itself and from other relevant sources.

3.

Following discussion with the student group as a whole it was decided that
they would be given a choice of undertaking two of the three tasks 5, 6 and
7. This choice would:
a.

reduce the students' overall workload to create a better balance
between other courseworks and the Integrating Project

b.

allow students more time to research thoroughly and

c.

facilitate more discussion of the background material as noted
previously.

6.2.6 Plan use of data (Stage 2)
Other than the minor changes described hi 6.2.5 the priorities of Prototype 2 remained
as set out previously in Section 6.2.1.
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6.2.7 Implement use of data (Stage 2)
The minor changes described in Section 6.2 J were incorporated into the operation
of the Spring Term, (see amended timetable Appendix F - 1).

6.2.8 Obtain feedback (Stage 2)
At the end of the Spring term student feedback was obtained using a questionnaire
similar to that used for the Autumn term (Stage 1). Two additional sections were
added to the previous questionnaire which:
a.

sought student opinion on how Prototype 2 overall had integrated taught
material, applied taught material, promoted self learning and developed
communication skills

b.

asked the students to rate the list of skills used on the Employer Questionnaire
in terms of their importance for the Industrial Placement Year,

(see Appendix H - 7 for copy of the questionnaire).

See Chapter 7 for a full analysis of the results.

Of the 50 students who undertook the simulation 45 returns were obtained, a response
rate of 90%. The results obtained from the questionnaires are presented as previously
with regard to headings, shaded boxes and percentages.

Note - # indicates some papers were spoilt and the total will not therefore equal 100.

160

4

1
%

2
%

3
%

%

The project was not at all
#
enjoyable

7

38

51

2

The project was very
enjoyable

The project was boring
#

2

38

40

9. ;:

The project was
interesting

The project was too easy
#

0

7

Consultation with staff
#
was inadequate

4

24

2

7

1. GENERALLY

The information was
#
difficult to find

(if

#

Lectures are a better
method of learning #
The project was a poor
#
use of my time

4

;ir

«

in

••-. .tUtO

4(j

36

3. LEARNING
It taught me little

.i*

-W '!«

2. PRESENTATION
The project was poorly
#
presented

"^i

22
*#£

Jj'-jiiSitftSf. ,

::Tti&:,--«k

9

33

Consultation with staff
was adequate

The project was well
presented
The information was easy
to find

2

#av •:sifes

-liS-iitji*''"

29

The project was too
difficult

13

It taught me a lot
Lectures are a worse
method of learning

$^£ :X4.'::;; The project was a good
i^-i'^j; *,-..-.',- use of my time

WV5

4 TEAMWORK

W,

11

The project did not
expose difficulties of
#
working in teams

9

Better teamwork would
not have improved my
#
marks

7

The selection of team
membership was well
#
balanced

MJ

My group made poor use
#
of time

Jl*
/W
l!nV'M V
vrtif- . •

.^4-

'-•jj? C-J'.-'^.- /-•

'-•-.lt- -[ - - ,-^j,-,:-", !;,

^ii
§f;

13

^;7-V.-;":M-

44
'•'-. f-'';

The project exposed
difficulties of working in
teams
Better teamwork would
have improved my marks

'i^Jw" '-• -

"M

16

16

The selection of team
membership was not well
balanced

20

4

My group made good use
of time

•^'-''V^'

• "A •'

*

•-''" ' •' • •

18 g£!£:'*?
18
The pre-selected groups
^'. r ';..:
were not true to life #
Prototype 2 - Stage 2 - Results
Table 6.6
161

f

lk""to

r- ^f

The pre-selected groups

were true to life

Particular tasks
This section obtained feedback on the individual tasks themselves. The shaded boxes
indicate where the majority of opinion lay. No shading indicates that opinion was
equally divided.
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Taught a lot
Clear
Assessment good
Important
Practical
Taught a lot
Clear
Assessment good
Important
Practical

Assessment good
Important
Practical
Taught a lot
Clear

Open-ended questions
This section produced a large diversity of response from the students. As with
Prototype 2 - Stage 1 in order to focus on their primary comments it was decided to
analyse only those comments which were made by four or more of the student cohort.
The results of this analysis were as follows.

The best thing about the project was
No. of students

% of students

Relates to the real world

8

18

Ability to choose between tasks

6

13

Table 6.8

Prototype 2 - Stage 2 - The best thing

1. Relates to the real world
Typical comments from students included:
dealing with practical problems that we will encounter in industry this
summer
increased my knowledge of the practicalities of the job
it brought a practical application of the theory taught in the classroom

2. Ability to choose between tasks
Typical comments from students included:
we got to choose the tasks to deal with therefore not so much pressure
on us
being able to choose which tasks to do
we had a choice of 2 out of 3 tasks at one stage.
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The worst thing about the project was
No. of students

% of students

It was on a Friday afternoon

8

18

It coincided with courseworks

7

16

Table 6.9

Prototype 2 - Stage 2 - The worst thing

1. It was on a Friday afternoon
Typical comments from students included:
the time of week it was timetabled
the weeks we had to attend on Friday afternoons
having to come in on a Friday afternoon.

2. It coincided with courseworks
Typical comments from students included:
too much work coinciding with other courseworks
having to do the tasks as well as a huge amount of coursework at the
same time
the amount of work alongside existing project from other subjects.
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The project could be improved by
No. of students

% of students

8

18

Not having it on a Friday afternoon
Table 6.10

Prototype 2 - Stage 2 - The project improved by

1. Not having it on a Friday afternoon
Typical comments from students included:
having any other day for project but Friday
not a Friday afternoon
changing time on timetable.
The two additional sections included on the Stage 2 questionnaire produced the
following results. In Table 6.11 the shaded boxes indicate where the majority of
opinion was to be found. In Table 6.12 the scoring system used to provide the
relative priority of the skills was the same as that described previously in Chapter 5
Section 5.5.1.

Overall how effective have the Autumn and Spring Projects been in:
<

ineffective

very effective >

1
%

2
%

3
%

4
%

5
%

Integrating taught material

0

9

*£X%M

'&I1W

40

0

Applying taught material

2

18

38

.*HVi ,,.-•(<„

45

m^

Promoting self learning

2

13

33

7

0
Developing communication skills
Table 6.11
Prototype 2 - Effectiveness

13

27

7
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Consider the list of skills listed below and assess how important each may be to
you in your Industrial Placement Year

Student

THE ABILITY TO

Rating
A.

Present ideas to a group

7

B.

Prepare accurate and well structured
estimates

7

C.

Produce well constructed letters and reports

8

D.

Effectively manage own time without
supervision

8

E.

Identify, quantify and describe elements
features and components of building work

9

F.

Understand the nature of the profession and
its procedures

6

G.

Analyse design changes etc. for regular
cost/value reconciliation reports

7

H.

Understand the principles behind modern
management techniques

6

I.

Be proficient in the use of word processing,
database and spreadsheet applications

7

J.

Select contractual arrangements with regard
to situation and circumstances

8

K.

Understand the industry within which they
will operate

8

L.

Understand the legal and procedural aspects
involved in the preparation and analysis of
claims

6

M.

Operate within teams

6

N.
Table 6.12

Prepare valuations for certificates and final
accounts
Prototype 2 - Skill Rating - Students
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7

6.3 Summary
This Chapter has described the development and implementation of Prototype 2. The
Prototype was designed as one complete entity with feedback obtained on two
occasions, referred to as Stages 1 and 2. The results of the feedback obtained from
students has been presented with minimal commentary by the author.

Chapter 7 will analyse the results presented in this Chapter, along with external
feedback from employers and published sources, and discuss how they might affect
the design of a future Prototype.
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CHAPTER 7 - Analyse results of Prototype 2
7.1 Introduction
Chapter 6 has described the implementation of the second spiral on the Continuous
Improvement Model ie. Prototype 2. This Chapter will therefore:

1.

Analyse the results obtained from Prototype 2.

2.

Analyse the results of external feedback obtained from employers and relevant
published sources.

3.

Discuss how the results of points 2 and 3 above might affect the development
of a future Prototype.

7.2 Study results
The questionnaires for Autumn (Stage 1) and Spring (Stage 2) Terms are now
analysed using the main headings of each questionnaire and the responses to each
individual task.

As previously mentioned five students (10% of student cohort) were interviewed and
had been selected to represent a cross section of the total cohort. The students
selected therefore comprised:
(1)

A student from the lower third of performance in Year 1.

(2)

A student from the middle third of performance in Year 1.

(3)

A student from the top third of performance in Year 1.

(4)

A female student.

(5)

A direct second year entry.
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Comments

from

the

interviews

conducted

with

students

after

the

Autumn

questionnaire are included in italic, the number in brackets referring to the number
shown above.

Generally
The Spring Term was perceived as enjoyable by 53% compared to 34% in Autumn.
Reasons for this improvement will become apparent upon the examination of the
remainder of the questionnaire. Typical comments from the student interviews
included:
It's a change from the usual lectures (1)
I didn't dislike any of it (2)
Enjoyable as far as a piece of assessment goes (3)
Quite enjoyed it, quite good (4)
Prefer to do tasks on my own (5)

Further analysis of the two questionnaires highlighted several factors that might
explain this relatively disappointing result:
a.

the total volume of work involved

b.

the project was on a Friday afternoon

c.

the project was considered difficult by the majority of students.

These factors will be discussed further under each of the relevant sections of the
questionnaire.

The group were more or less equally divided as to whether the project had been
interesting with the Spring Term again showing a slightly higher percentage than
Autumn (58-52%).
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It's like another piece of coursework (1)
Way that information was presented was interesting, Bills of Quantities,
letters etc (2)
Theme is trying to put you into a real world situation, I'm all for
simulated exercises. (3)
It's more practical than other assignments we've been given (4)
Other lectures seem a bit narrow (5)
In both the Autumn and Spring Terms the overwhelming majority found the project
too difficult (84 and 89% respectively).
Amount of material given out was a problem (1)
Difficult to mix with people you don't know (2)
I didn't find it particularly difficult. It becomes difficult if you're not
enjoying it. (3)
It wasn't that hard that it was a nightmare to research (4)
A bit trickier than looking up your own notes (5)

The question of difficulty has been mentioned earlier as one of the factors which
might have effected the students' enjoyment of the project. The difficulty in
addressing the issue of difficulty is that the question in this section of the
questionnaire refers to the project overall and is therefore unable to determine:
a.

which tasks were more or less difficult than others

b.

what, in particular, were the factors that made a particular task, or the project
overall, difficult.

Students did indicate in other sections of the questionnaire that the volume of work
had been one factor that had caused difficulties. However refinement of the feedback
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process will need to be considered if this issue is to be accurately dealt with. See
Chapter 8 for further discussion of this issue.

Consultation with staff was considered to have better in the Spring Term (69%) than
in the Autumn (53%). This is a considerable improvement over the response received
for Prototype 1 and might be attributed to one or more of the following factors:
a.

the reduced number of lecturers responsible for the project tasks helped to
improve the consultation process

b.

the format of Prototype 2 was designed to include more discussion of the
background material and greater feedback on the tasks themselves

c.

the attitude of the teaching staff involved.

Presentation
Both questionnaires produced a very positive result regarding the presentation of the
project whereby 77% (Stage 1) and 87% (Stage 2) of students considered it to have
been well presented. The improvement on Prototype 1 (57% average) was probably
a reflection of the additional work that had taken place on the background material
(Calendar Packs, Bills of Quantities etc) in the intervening period between Prototypes.
It is also encouraging to note that the much larger amount of background information
provided was considered satisfactory by the vast majority of the group.
Booklets, actual letters etc drawn from industry very realistic (1)
Knowing where to look for information was a problem (2)
A lot of material in the Bills of Quantities that we haven't used (3)
Impressed by the Bills of Quantities, drawings etc, quite a lot of effort
has gone into it. (4)
Calendar and information packs were difficult to use (5)
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However students considered information difficult to find in both terms (68 and
56%). The interviews revealed that the information students were referring to, when
responding to this question, was often I'brary based information ie text books, journal
articles etc rather than the background information provided.
Information difficult to obtain in library (1)
I didn't realise how much information was available in the library (3)

This question will need to be refined if it is to properly assess the quality of
information provided as part of the simulation.

Learning
In both terms the majority (69%) felt it had taught them a lot. Whilst this general
statement is supportive of the project overall it is also important to analyze the
effectiveness of each individual task (see discussion later in this Section of the
individual tasks themselves).
Taught me a lot about teamwork (2)
You learn it better because you research it (3)
Having worked for a contractor it's nice to look at it from the other side
(4)
You've got to find out and understand for yourself (5)
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Students were more or less equally divided (50/50%) on whether lectures are a better
or worse method of learning.
Learn more in a lecture. Better than being left to your own devices (1)
Put more effort into work when responsible for it yourself (2)
Certain things have stuck because I've learnt it myself (3)
You can be there in body but not in mind in lectures (4)
Project is a good way of doing it (5)

These findings reflect the view expressed by Ramsden (1992 p!52) who states:
Thus while there are no "best" teaching methods, some methods and
combinations of methods are indisputably better than others at realising
the sort of constructive engagement with learning activities that leads to
changes in understanding.

It is however encouraging to note that half the student cohort, as with Prototype 1,
considered the student-centred approach to be an effective method of learning.
Learning will also be discussed later in the section dealing with feedback from
individual tasks.

In terms of whether the project had been a good use of their time students were more
or less equally divided, with only a small majority (56%) considering the project to
be a good use of their time.
Time well spent (1)
Apart from Friday afternoon (2)
12 hours spent on self assessment was not a good use of time (3)
I became more involved with it, a lot of feedback took place (4)
Timetable is never going to suit everyone (5)

173

This is a disappointing result which may be linked to one or all of the following
factors.
1.

Many students resented the Friday afternoon timetable slot (see
comments

regarding

Worst

Thing

both

in

Stage

1

and

2

questionnaires).
2.

Task 3 in particular had created hostility in its use of time. Typical
comments from the questionnaires included:
getting your own work (which you had spent a lot of time doing)
marked by your peers who didn't know and didn't really care
self assessment task was unclear
marking other people's work is not a good idea.

3.

A small number of students considered the feedback sessions to be
wasteful of their time. Comments from questionnaires included:
too long, often boring
assessment of previous task, no need for the lecturers to waffle on
about it for ages
feedback sessions seem pointless as nobody is concentrating

4.

The tasks clashed with other courseworks that had been set. Typical
comments from questionnaires included:
not good to
courseworks

timetable

the

tasks

in

conjunction

with

other

too much work taking into account the amount of other coursework
given by other people
having the tasks to do on top of excessive coursework with no
regard for current workload

These issues will be discussed further in Section 7.4.
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Teamwork
Tasks 1-4 in particular were identified as having encouraged team working with 34%
of the group indicating that group work was the Best Thing about the project (see
Stage 1 results). These comments were not repeated on the Stage 2 questionnaire
which was probably due to:
a.

tasks 5, 6 and 7 were designed to assess individual performance only

b.

although task 8 require them to attend a role play meeting as a team
most students prepared for it individually and group cohesion was not
therefore considered a priority.

In response to the particular questions on teamwork students perceived that Prototype
2 had:
1.

Exposed the difficulties of working in teams (75% average). Typical
comments from the questionnaires included:
lack of group motivation
everyone in my group wasn't that co-operative with each other
resulting in difficulty in obtaining the information required
difficult to meet with other team members

2.

Made them appreciate that better teamwork would have improved their
marks (71%). This response is linked to that given in 1 previously in
that better teamwork, although desirable to

improve marks, may not

be possible because of the attitude of other members of the group.

3.

The opinions stated above are confirmed by the question relating to
groups use of time where only 30% (average) of students considered
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that their groups hade made good use of their time.
If they didn't perform in industry you could sack them (3)
There's always goin^ to be someone who doesn't pull their weight
(4)
My group OK but only 2 people in other groups would turn up
regularly (5)

Despite their reservations regarding team membership 67% (average) of students
considered that the team membership was well balanced. However students were less
convinced, 55% (average), that the pre-selected groups were true to life. Comments
from the interviews seem to indicate that students were considering either how
realistic this process had been or how little they had liked working with people other
than their friends.
/ didn't work in a group. We worked as individuals (1)
I would prefer to choose my mates. Probably do better work with friends
(2)
I hate working in groups. Choice of members didn't suit me (3)
You can't choose who you're going to work with (4)
Let people choose their own groups (5)

Particular Tasks
Task 1
Overall the task was received well by the students with the majority supportive in all
the criteria except assessment where the majority of students were undecided as to
whether it had been good or bad. However the majority of those remaining (37%)
considered the assessment to have been good.
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Task 2
This received a less favourable response to assessment method (ie. making a
presentation) with 36% considering it to have been bad. This result correlates with
the students' feedback on presentations experienced in Prototype 1.1 where 24% of
the group considered that making a presentation was the Worst Thing about that
Prototype. Responses to all other criteria were supportive.

Task 3

The main problem was the method of assessment with 50% feeling that the
assessment had been bad. Peer and self-assessment had been used for this task and,
despite a workshop being provided to introduce the concepts and practicalities of
these techniques, the majority of students were hostile to this form of assessment (see
students' comments in Stage 1 results). Some students stated that whilst they had
gained a greater understanding of assessment criteria they felt that it was the lecturer's
job to mark scripts. Comments from the interviews included:
Self assessment was OK (2)
Self assessment a bit of a waste of time (4)

Task 3 a bit theoretical. I would have preferred the lecturer to mark it (5)
Whilst the author is in favour of using a wide diversity of assessment techniques it
is also recognised that great care needs to be exercised when introducing new
methods to the students. A compromise solution might be where students could
undertake a peer and self-assessment workshop but not necessarily have to use the
marks as part of their ongoing assessment. Responses to other criteria were generally
supportive although Task 3 on the whole tended to produce a higher than average
response to column 4 in each criteria.
177

Task 4
One particular point to note in the student reaction to this task is that only 51%
considered the task to have been clear. This particular task dealt with a complex issue
drawn from the original construction project which caused the original construction
project's team considerable difficulties. Despite the complexity of the task the results
for the task overall are very supportive with 70% considering it had been important
and 73% considering it to have taught them a lot.

TaskS

The main concern was whether the task had been clear or not (50/50%). Discussion
with students in the feedback sessions indicated that it was the requirement to provide
graphical information which had caused most of the confusion. Responses to other
criteria were generally supportive except assessment where 32% were undecided. This
may be linked to the clarity of the task discussed previously whereby students formed
a link between the assessment process and the way in which the task had been
worded.

Task 6

Students were very supportive across all of the criteria, except for the method of
assessment where a large number of students (45%) were undecided as to whether it
had been good or bad. A large minority (33%) were also undecided concerning the
practicality of the task but 53% of those remaining did consider it

to have been

practical. Responses to the other criteria were very supportive with 74% considering
it important and 72% considering it had taught them a lot.
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Task 7
Only four students attempted this task which made the results difficult to analyze.
Two issues emerged, whether it had taught them a lot and whether the task was made
clear. Later discussion with the students indicated that the two students who felt it
had not taught them a lot were direct second year entries and had prior professional
experience of similar tasks. The two students who had found the task unclear were
the ones who had no prior professional experience. This sample is considered too
unrepresentative to provide reliable feedback on the task.

Task 8

Once again students were supportive with the main concern being whether the task
had been clear or not (50/50%). The format of the task was that the students had to
prepare for, and attend, a negotiation meeting. This experience would have been
unfamiliar to the majority of students and would therefore have been difficult for
them to predict exactly what was required prior to their attendance at the meeting.
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The best thing about the project was
Analysing the two questionnaires the following points emerge:
1. Group work

As discussed previously, team participation, one of the transferable skills targeted as
a priority for Prototype 2, was considered the Best Thing by 34% of the group in the
Stage 1 questionnaire. However students commented that team participation was less
important for the second stage of the Prototype.

2. Improving reality

Heightening the reality of the simulation proved reasonably successful in that a total
of 34% of students considered the project to have either "related to the real world"
or "been an applied use of information". Typical comments from the interviews were:
Made you think a bit more (1)
The jigsaw tends to fall into place (2)
You were able to get on and research for yourself (3)
Practical meaning of quantity surveying (4)
Putting it more into the context of real life (5)
3. The ability to choose tasks

Students welcomed the ability to choose tasks. This choice seems to have been
particularly important when other courseworks were exerting pressure on their
available time. Refer to earlier discussion, Stage 1 - Best Thing, for examples of
particular student comments.
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The worst thing about the project was
The same two comments emerged in each of the questionnaire responses :
1. It was on a Friday afternoon
Friday afternoon everything's more of an effort (3)
Friday afternoon was the only bad thing about it (5)

The timing of the Integrating Project period (Friday 1-5 pm) was never considered
by the author to be desirable but constraints in timetabling meant that it was the only
slot available. The author believes that any lecture/project on a Friday afternoon is
likely to experience negative responses. It is however worth noting that the project
had the best attendance figures (70% average) for any of the second year subjects.
This may indicate that the dislike expressed for the timetabled period may have been
balanced by a sufficiently high level of interest in the simulation exercise for students
to regularly attend.

2. The amount of work/coincided with courseworks

The comment regarding the amount of work has been discussed previously (Stage 1 Worst Thing) and will be developed further in Section 6.4 - Desirable Changes.

The project could be improved by
There were two main suggestions.
1. Not having it on a Friday afternoon
Re-arrange project to Monday 10am (2)
Integrate it within the ordinary timetable (3)

This comment reflects the opinion expressed under the "Worst Thing" category
discussed above.
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2. Reducing the number of tasks

This was a suggestion made in the Stage 1 feedback and was acted upon as described
in Section 6.2.5.

There were two additional sections included in the Spring questionnaire (Stage 2)
which asked the students to consider Prototype 2 overall. Firstly the students were
asked to consider how effective Prototype 2 had been in:

1. Integrating taught material

Whilst the majority of students (51%) were undecided if the Prototype had been
effective the majority of those remaining (40%) considered it to have integrated
taught material effectively.
2. Applying taught material

A small majority (42%) considered it had been effective in this respect with most of
the remainder (38%) being undecided.
3. Promoting self learning

A small majority (46%) were undecided with the majority of those remaining (40%)
considering it to have been effective.
4. Developing communication skills

The majority (49%) were undecided with the majority of the remainder (34%)
considering it to have been effective.

These results will be discussed further in Section 7.3.1
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The second additional section on the Stage 2 questionnaire had asked students to
consider how important each of the skills listed (the same list as used for the
employer questionnaire) would be for their Industrial Placement Year. The method
of ranking the skills was as described previously in 5.6.1. The results of which were
shown previously in Table 6.12.

When the results of Table 6.12 were compared with those of Table 5.23 - Skill
Rating - Staff and Employer (pilot) the following skills emerged as having more than
a 1% point variation.
THE ABILITY TO

E.

Identify, quantify and describe

Student

Staff

Employer

Rating

Rating

Rating

9

10

8

6

8

9

7

6

5

8

4

5

6

5

4

6

9

12

elements, features and components
of building work
F.

Understand the nature of the
profession and its procedures

G.

Analyze design changes etc. for
regular cost/value reconciliation
reports

J.

Select contractual arrangements
with regard to situation and
circum stances

L.

Understand the legal and
procedural aspects involved in the
preparation and analysis of claims

M.

Operate within teams

Table 7.1

Differences in Skill Rating-Student/Staff/Employer
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The skills which students rated more important than Employers, G, J and L are the
key professional skills which students anticipate will be important for their Industrial
Placement Year. The reason for this difference in priority is that Employers realise
that Industrial Placement Student?: are unlikely to have much involvement in
analysing design changes and legal/contractual matters. Employers consider these
skills more relevant post graduation (see Appendix H - 8) and at this time move these
skills up their ranking accordingly.
Skill E (Quantify elements of building work) was rated higher by staff than by both
students and Employers. This may be due to the Employers' differing needs in
relation to this skill whereby contractors would tend to give it a lower rating than
consultant quantity surveyors.
The skills which students rated lower than Employers are F (Understand nature of
profession etc) and M (Operate in teams) both of which are non-technical in nature.
The author attributes the differences in ranking to:
a.

The employers having a pre-conceived expectation as to the level of technical
core skills that the student should possess and possibly rating them lower than
if a "clean slate", in terms of student skills, were to be offered them.

b.

Students perceptions that the technical core is central to their success.
Students' success in University is primarily based on individual performance
and therefore "ability to work in groups", (M), is rated very low on their list
of skills.
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7.3 Obtain external feedback
Chapter 5.5 identified the need to:
1.

Identify who are the customers

2.

Determine the needs of those customers.

Chapter 5.5.1 went on to describe the development of a questionnaire that was to be
used to gauge the needs of employers, particularly in relation to students on Industrial
Placement Year. This process was repeated for Prototype 2. In addition the author
also considered it desirable to examine other reports and research projects that might
affect the development of the simulation exercises.

7.3.1.

Employers questionnaires

The questionnaire (see Appendix H - 4 for copy) piloted during Prototype 1 was
distributed to all employers (43 number) of third year Industrial Placement Students
(see Fig 7.1).

Private
Practice
42%

Contractor
40%

Public
Authority
16%

Figure 7.1

Prototype 2 - Distribution of Employer Questionnaires

The questionnaires were posted to the Employers during the latter stages of Prototype
2 and a 100% response rate was achieved. Table 7.2 shows the rating given to the
list of skills, Industrial Placement Year, and compares them with the results of the
pilot questionnaire.
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THE ABILITY TO

Pilot

Proto

IPY

2
IPY

A

Present ideas to a group

6

5

B

Prepare accurate and well structured estimates

8

8

C

Produce well constructed letters and reports

8

8

D

Effectively manage own time without supervision

8

7

8

9

9

9

5

6

5

5

6

7

5

4

9

9

4

5

E

Identify, quantify and describe elements features and
components of building work

F

Understand the nature of the profession and its
procedures

G

Analyse design changes etc. for regular cost/value
reconciliation reports

H

Understand the principles behind modern
management techniques

I

Be proficient in the use of word processing,
database and spreadsheet applications

J

Select contractual arrangements with regard to
situation and circumstances

K

Understand the industry within which they will
operate

L

Understand the legal and procedural aspects
involved in the preparation and analysis of claims

M

Operate within teams

12

11

N

Prepare valuations for certificates and final accounts

7

7

able 7.2

Prototype 2 - Skill Rating - Employers - Industrial Placement Year
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The results obtained confirmed those obtained in the Pilot Analysis with none of the
skill ratings varying by more than 1% point.

7.3.2 Rosman Ahmad MPhil
The aim of this research project was to review the way course and project work was
carried out on the second stage of a Building Degree course. The intention was to
design integrated student projects that would better meet the aims of that course.
A questionnaire was designed to evaluate staff and students' views on coursework and
project work and also to evaluate the integrated project work that was subsequently
designed.
The general conclusions of the research as stated by Ahmad, Saunders and Taylor
(1991) were:
*

The questionnaire surveys provided data that allowed comparisons
to be made between a series of learning activities. The results,
while not differing greatly, were consistent in showing that the
integrated simulation projects were thought, by the students, to be
better than the conventional projects.

*

The evaluation of commercially available construction simulation
games and exercises established that they were rather narrow in
their aims compared to the broader needs of the Building Degree
course.

The simulation of a particular building provides a core of readily
available quality material from which a series of student centred
tasks can be designed for a particular course of studies.
The management and organisation of project work of this type
hioh ]f>\)f>l
rafiiiirae fl
staffingO.
of Kttiffin
level flf
a high
requires
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The simulation of the construction of a complete building provided
a means by which realistic and demanding learning situations
could be created.
The provision of a protect room provided with reference material
and literature encouraged the students to meet together and work
as a team.
*

One of the disadvantages of simulation exercises is the time and
effort needed to design them. It is suggested by this study, that the
use of a common theme and pool of material for a course of
study, can reduce the human effort required to design simulation
based project work, compared to the design of a series of
independent simulation exercises for a course of studies.

*

The evaluation of the integrated simulation projects provided
useful feedback from students and staff which allowed
improvements to be made to the management and design of
subsequent project work.

Ahmad (1991 p 190), made the following suggestions for further research :
(i)

introduce chance factors (eg by making use of chance cards)
which will incorporate realistic day-to-day incidents that happen
on the site, such as labour problems, accidents and shortages of
materials.

(ii)

writing a computer programme to store all the information and
details of the project

(Hi)

writing a marketable and saleable package which would include
a manual for instructors

(iv)

measurement of students' actual learning from different types of
learning activity

Relationship to the author's research
Ahmad's findings confirmed much of what the author was attempting to achieve
within this research. In particular Ahmad, Saunders and Taylor (1991 p 339)
recognised:
*

the background material from the construction of a complete
building provided a means by which realistic and demanding
learning situations could be created.
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evaluation provided useful feedback which allowed improvements
to be made to the management and design of subsequent project
work.
a common pool of material can reduce the human effort required
to design simulation based project work.

*

Ahmad (1991 ibid) also made suggestions for further research (see Section 6.2.8)
most of which have already been incorporated into the design of this research.
Chance factors

Incorporated via letters, memos etc which establish situations which occur at different
points in time on the construction project.
Computer programme

All background information, drawings, tasks and other project resource material is
stored on DTP and CAD systems which enables updating, amendment, re-packaging
etc to be easily facilitated. It also enables situations which did not actually occur on
the original construction project to be developed and formatted quickly and easily.
Updating of the background information is also made much easier through the
computerisation of all records.

Saleable package
The third phase of the process for simulation development described by EUington,
Addinall and Percival (see Chapter 4.4) was "Exploitation of the exercise". To assist
the exploitation process a £25,000 grant was received from FEU/Pickup to:
develop applications in terms of managerial and professional skills
through the provision of a number of specifically designed modules
each related either to specific construction professions or mixed
teams.

The

five

modules

developed

were

Leadership,

Delegation,

Motivation,

Communication and Negotiation.
To date one training course has been organised with participants from contractors,
private quantity surveying practices, architectural practices and local government
departments.
The feedback from the course took the form of a report from a senior manager who
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observed the operation of the two-day Communication course. The summary and
conclusions of his report are as follows:
*

Delegates enjoyed the course and gained from the workshop.

*

Aims could have been better highlighted in the introduction.

*

Mixture of disciplines worked well. However if producing for a
specific organisation ensure that it comprises people of mixed skills
to form each group or alters emphasis of tasks to suit a single
discipline.

The course material is extremely flexible only requiring a change of emphasis
eg the same material used in this module could therefore be used to illustrate
another aspect such as subcontracting, programming or contractual problems
whilst still retaining management/presentation skills.
Management's view - the course was a great success.

The success of this workshop has generated further interest in the training materials,
in particular for use as an integral component of the recently introduced RICS
Structured Training Programmes. These Structured Training programmes will allow
trainees (pre and post graduate) to receive simulated training as part of their total
experience requirements for entry to the RICS. Negotiations are currently under way
with several local practices/organisations to provide delivery of the simulation
exercises using a combination of the background material and the managerial modules
described previously.

Measurement of student learning
The final suggestion concerning the measurement of students' actual learning from
different types of learning activity is beyond the parameters of this research and
considered, by the author, to be a research project in its own right.
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7.3.3 RICS Core Skills Report
In 1991 a working party was established under the Quantity Surveying Division of
the Royal Institute of Chartered Surveyors, to explore the profession's knowledge and
skill base.

The aim of the study was to:
in the context of anticipated market demand for services, identify
knowledge and skills essential to the quantity surveyor
RICS (1992)

The objectives of the study were to:
a.

identify key questions for research into knowledge and skills that
the profession requires to develop its services

b.

identify the role of market needs

c.

identify the role of constraints

d.

identify implications for education and training

The particular section of the Report which was most relevant to this research was
Section 5 - The QS Skill Base. The aim of this section was to attempt to identify the
essential skills required of the quantity surveyor of the future.

To determine the relationship between skills and knowledge the views of members
of the profession were collected using a standard questionnaire. The questionnaire
was completed by 75 individuals, representing the views of employers and employees
(private practice, contracting, local authority, commercial organisations), academics
and students. From these questionnaires the following results were drawn.
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Importance of Degree Course Subjects

Respondents were asked to indicate on a three point scale their opinion of the
importance of particular fields of study at undergraduate level. The scale used was:
A - not important
B - of some importance
C - essential
The respondents indicated that essential areas of study were as follows:
Building/Construction technology

87%

Financial Management

88%

Law

67%

Measurement (building)

79%

Professional practice/contracts

84%

To quote from the report:
These results would indicate that while many degree courses offer a
broad educational experience, they should perhaps spend a larger
proportion of their time on the five subjects viewed by respondents as
essential at degree level.
(RICS 1992 p 36)

Importance of Subjects at Graduate level (seeking first employment)

Respondents were asked to indicate on a three point scale their opinion of the
importance of particular fields of study at graduate level (when seeking first
employment). The scale used was:
A - of least importance

B - of limited importance

C - of most importance

The respondents thought the following areas to be "of most importance".
Financial Management

61%

Measurement (building)

69%

Professional Practice/contract

71%
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Future areas of importance

Respondents were asked to indicate on a two point scale their opinion of the
importance of particular fields of study in five years time. The scale used was:
A - will become more important
B - will become less important

The following areas were identified as "will become more important":

Communications

75%

Computing

87%

Financial management

88%

Languages

69%

Law

75%

Management

77%

Professional practice/contracts

76%

Project management

83%

Value Engineering

71%

Those areas which respondents significantly thought would become "less important"
were:
Land surveying

75%

Mathematics

64%

Statistics

65%

Structures

65%
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Recommendations

The key recommendations of this section of the study were:
providers of quantity surveying education should take cognisance
of this study in course design for undergraduates. Emphasis
should be placed on the development and enhancement of the core
skills, together with the primary and secondary areas of expertise.

*

employers must be aware that graduates only come equipped with
certain abilities which must be developed in the workplace to suit
the needs of the graduate and the employer

employers should be aware that although many of them recognise
their role in further training of graduates, they must seriously
consider this training to be structured in such a way as to fulfil
particular requirements of the Assessment of Professional
Competence, as well as specific practice/business needs.

(R1CS 1992 p 46)
Relationship to this Research
The results of this research can be summarised as follows:
Essential areas identified by the RICS study were:
Building/construction technology
Financial management
Law
Measurement
Professional practice/contracts
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The principle subject areas targeted in the design of Prototype 2 were:
Construction
Production economics

(which

incorporates

elements

of

financial

management)
Law
PBA

(which incorporates professional practice and
procedures as well as contract administration)

The annual "course effectiveness" questionnaires indicated that Prototype 2 had
integrated very well/adequately the following subject areas:

Construction

60%

Production Economics

57%

Law

83%

PDA

80%

There seems to be little disagreement between the priorities established for the
simulation and those areas suggested hi the report as being "essential at degree level".
The report also identifies future areas of importance which includes, as part of its list,
communications and computing. Communication skills are central to the simulation
material and whilst computers are no longer included as a separate subject their
application is encouraged both as a means of communicating the results of individual
tasks ie letters, reports, graphs, pie charts etc. and as a means of calculating data via
spreadsheets.
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7.4 Were the priorities of Prototype 2
achieved?
In considering the success of Prototype 2 it is necessary to return to the priorities
established at its inception. These priorities were as previously stated in Chapter 6
Section 6.2.1:

1.

Integrating second year subjects on a more selective basis ie. those subjects
that were most relevant to the Industrial Placement Year would become the
main themes for the various tasks with other subjects either having a
subsidiary input or providing a background for the task.

2.

Facilitating a more strongly student-centred approach to learning by designing
the tasks to include more topics that had not previously been dealt with in
lectures and tutorials.

3.

Increasing the emphasis on transferable skills, especially group working and
team building.

4.

Heightening the reality of the simulation by increasing the amount of
background material that students would be exposed to. This would help to
engage the students more in the material whilst at the same time broadening
their knowledge of professional procedures and practice.

5.

Including a wider variety of assessment techniques. In particular the emphasis
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would be on providing experience of a number of alternative communication
techniques ie letters, reports, presentations and meetings.

6.

Improving/refining the feedback mechanisms used for student and external
feedback.

7.4.1 Integrating second year subjects on a more selective
basis
The results obtained from the Stage 2 questionnaire indicate that the Prototype had
been reasonably successful in achieving this objective (40% considering that taught
material had been very effectively integrated). However the semantic scale 1-5
allowed 57% of students to be undecided and the result was less reliable as a result.
Additional feedback on this objective was however provided by the annual "course
effectiveness" questionnaire where the principle subject areas selected for the
simulation exercises (Construction, PBA, Law and Production Economics are in
shaded boxes in the tables) produced the following results:
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8. How relevant do you consider the Integrating Project to each of the
course subjects?
(b) quite

(a) very

(c) not very

(d) not at all
% very/quite relevant

Course Subject
Law

93%

PBA

90%

Production Economics

70%

Construction

57%

Design Economics

50%

Measurement

40%

Business and management

20%

Development Economics

17%

Computers

10%
7%

Services
Table 7.3

Course Effectiveness Question 8

9. How well has the Integrating Project integrated each subject
(a) very well (b) adequately

(c) poorly

(d) not at all

% very well/adequately

Course Subject
Law

/;. : ';:\^y%^ i :^ :- /: _.

PBA

^v^^iW-^^-- ' •

Construction

:;•;•;;-; 60%

Production Economics

- '..•":;•'•• '- ,<J- .;-:'.. ....

.:.•.:!;,..;.,$?% . ,: .-c.-'.-

Measurement

37%

Design Economics

37%

Business and management

20%

Development economics

17%

Computers

10%

Services
Table 7.4

10%
Course Effectiveness Question 9
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The justification for including these subjects as the core of the simulation was also
confirmed by:
a.

The Employers' Questionnaires where B, E, F and K (the skills which relate
most closely to the chosen subject areas) were all rated within the top five
skills required for the Industrial Placement Year.

b.

The RIGS Core Skills Report where the "essential areas of study at
undergraduate level" were:
Financial management (similar to Prod Econ)

87%

Construction

87%

Professional practice (similar to PBA)

84%

Measurement

79%

Law

67%

7.4.2 Facilitating a more strongly student-centred approach
to learning
This priority was less than successful in Prototype 1 because of the difficulties
associated with the one week format. The change to a four hours per week format has
had more success in achieving this objective evidenced by:
a.

The response to Stage 2 questionnaire where 40% considered Prototype 2 to
have been very effective hi promoting self learning (44% were undecided),

b.

The results from the annual "course effectiveness" questionnaire, questions 10
and 11, which were as follows (see next page). Note that the results for the
principal subject areas selected for the simulation exercises are in shaded
boxes in the tables.
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10. How much has the Integrating Project caused you to study each
subject on your own initiative.

Course Subject

(d) not at all

(c) a little

(b) a fair amount

(a) a great deal

% great deal/fair amount

:^:fc- ; .- ***",>
6i%

PBA
Law
Production economics

37%

Construction

27%

Measurement

23%

Design Economics

20%

Business and management

20%

Development economics

10%

Services

3%

Computers

3%
Course Effectiveness Question 10

Table 7.5

11. How much do you think you have learnt in each subject by
completing the Integrating Project tasks.
(a) a great deal (b) a fair amount (c) a little (d) none at all
Course Subject
Law

% great deal/fan- amount

-:::; ' v ::^§b% ; '•• .
-^••i- "-'•' 1.2^.^. •••-•_.

%'•-

PBA

• - -..L. :.

:;: •-«7*-.;: '•':•-'•••.• •'.

•.',..'.•'

4d%

• • •- v.1

,1, " .•*- ,;-;.'••.,'*.

Construction

...-.

Production economics

«,>•„- :-/ 1':., ,. i4ajL -v ,'.is^EiikiiMSi.^^,,-.--^^.--.- •

..-.'.-

.... --.

,,.....- :_x--

Measurement

27%

Business and management

23%

Services

13%

Development economics

13%

Computers

13%

Design economics

10%

Table 7.6

Course Effectiveness Question 11
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This was also confirmed in the results from the Stage 1 and 2 questionnaires where
an average of 69% of students considered the project to had taught them a lot.

7.4.3 Increasing the emphasis on transferable skills
The particular transferable skills targeted in the design of Prototype 2 were:
a. Team participation

each student would be a member of a group (5 students
per group - 10 groups in total). The groups were central
to the operation of many of the tasks and some of an
individual's

assessment

would

be

based

on

the

performance of the group.
b. Tune management

involving time management of self and group

c. Communication

varied styles - presentations, letters, reports and role
play at a meeting,

d. Personal appraisal

involving self and peer assessment of performance.

The results from Stage 1 and 2 questionnaires showed a mixed reaction to the
implementation of these skills.

Teamwork
Strongly agree/agree
Exposed difficulty

75%

Better teamwork/better mark

72%

34% of students thought that group work was the best thing about the project.
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Time management
65% felt that the group had made effective use of their time but no specific question
were asked which related to personal time management.

Varied communication styles
The results from the Stage 2 questionnaire produced a disappointing response in that
only 34% had found Prototype 2 to be effective in developing their communication
skills with 49% undecided. The importance of these communication skills was
emphasised by:
a.

The RICS Core Skills Report where communication was identified by 75%
of respondents as "becoming more important" in the next five years,

b.

The Employers Questionnaires, where C (production of reports, letters etc)
was ranked sixth in the skills required for the Industrial Training Year. The
students also rated C as one of their joint second skills required for the
Industrial Placement Year.

Self-assessment
Task 3 used peer and self-assessment and received a poor rating from the students
with 50% feeling that the assessment had been bad.
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7.4.4 Heightening the reality of the simulation
In Prototype 2 it was decided to assess its reality in terms of how practical or
theoretical students perceived each of the individual tasks. The following results were
obtained.
Task No.

practical

theoretical
1
%

2
%

3
%

4
%

5
%

6
%

7
%

1

5

7

11

14

43

16

5

2

2

9

9

27

27

23

2

3

2

7

11

34

30

14

2

4

7

2

7

14

23

34

14

5

5

7

7

27

25

25

0

6

2

5

7

33

26

17

10

7

0

0

0

50

2$

25

0

8

5

7

25

0

Table 7.7

27

7

•>*$!".;.-••

Prototype 2 - Reality of tasks

Apart from Task 7 (whose sample is too small to be reliable) and to some extent
Task 3, all tasks were perceived by the majority of students as being practical. Whilst
it is recognised that the majority of students have limited prior professional
experience, the inclusion of more of the background material as part of Prototype 2's
design seems to have proved effective in terms of heightening its reality.
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7.4.5 Including a wider variety of assessment techniques
The change in format for Prototype 2 to a weekly session enabled a greater variety
of assessment techniques to be employed. The individual tasks were assessed as
follows:
Task 1

Group written assessment

Task 2

Group presentation

Task 3

Self assessment of written report

Task 4

Individual assessment of written report

Task 5

Individual assessment of written report

Task 6

Individual assessment of letters

Task 7

Individual assessment of written cost report

Task 8

Individual assessment of performance at meeting and brief
written report

The student feedback on assessment for each of the tasks was as follows:

1
2

good

bad

Task No.
1
%

2
%

3
%

4
%

5
%

6
%

7
%

2

2

16

3&Mfc

30

2

9

14

18

:..;. M.I.-.

5
16

$

20

7

5

K-M,::..

7

14

•"•%$¥?•

3

•'v;y*£*

":: " ; " T ?¥.:'"
"'A^-:
....... te-.jff:

4

9

0

16

20

5

0

11

9

32

6

0

2

7

-V&T&frt^*'

f

..•;„"-•. ' .-

-

-,V -i

.><#•"

;;u§;-"

:;';• 34, •?.

"^ii :'

36

2

50

25

25

32
9
11
0
Prototype 2 - Assessment of tasks

34

11

7
8
Table 7.8
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0
0

0

The table shows that students considered the assessment to have been good for the
majority of the tasks. The three exceptions (excluding Task 7 where only four
students participated) were:
Task 1

where a group written assessment was required

Task 3

where peer and self assessment of the task was required.

Task 6

where the production of succinct letters offering the client
advice were required.

Whilst no formal feedback was available as to why students considered these tasks
to have a "bad" assessment process informal discussions revealed the following.
Task 1

Many students felt "thrown in at the deep end" because of the
unfamiliar format of the background material and the task itself. This
uncertainty caused concern regarding what to produce and how it
would be assessed leading to dissatisfaction with the assessment
received.

Task 3

Self assessment was a new technique for staff and students alike and
whilst assistance was provided by a member of staff from the
Enterprise Unit, students were generally very hostile to this form of
assessment, (see previous discussion Section 6.2.9 - Particular tasks).

Task 6

Many students found it very difficult to produce "succinct" letters of
advice and would have preferred to submit six page essays. In terms
of heightening the reality of the project the necessity for a
"professional" product is often what causes students most difficulty.
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7.4.6 Improving/refining feedback mechanisms
Several feedback mechanisms were used for Prototype 2:
1.

Stage 1 and 2 questionnaires.

2.

Interviews with a selected sample of students.

3.

Questionnaires to Employers of Industrial Placement Students.

4.

A review of relevant published reports and research findings.

Stage 1 and 2 Questionnaires
The amended format for these questionnaires was particularly useful in providing
more detailed feedback on each of the individual tasks as well as providing
information on the Prototype as a whole. One criticism the author would make was
that the semantic scales 1-7 (used for feedback on individual tasks) and 1-5 (used for
Integration, Communication etc) tended to produce "neutral" results with nearly 50%
of the group responding 4 on many occasions.

As discussed previously in Section 6.2.3 the scale had been changed to assess the
effectiveness of scales which utilised a mid point. The author feels that whilst the mid
point enables a "don't know" opinion to be expressed it tends to create feedback
which is more difficult to analyze. If greater flexibility of the scale was required
perhaps 1-6 might prove more effective in future Prototypes.

Another problem discovered when interviewing the students was that the question
relating to "Information easy to find" had be interpreted by many students to mean
the information based in the library rather than within the simulation. This ambiguity
will need to be addressed in future questionnaire design.
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The completion rates for both Stages 1 and 2 questionnaires (average 89%) were far
in excess of the annual "course effectiveness" questionnaire (60%). However
improvements could be made one of whic^ could be to set aside a particular week
in the project timetable for distributing, and more importantly collecting the
questionnaires.

The section on Stage 2 questionnaire relating to skills required for the Industrial
Placement Year provided a view of the students' opinions on what were going to be
important skills for them to possess. This exercise may be more effective if carried
out earlier in the simulation to facilitate a discussion of their views as compared to
those of employers.

Interviews
Semi-structured interviews were held with five (10% of cohort) of students to provide
qualitative views on the Prototype for the period between Tasks 1 and 4. The
interviewees were selected (as described previously in Section 6.2.9) and were
interviewed for 30-40 minutes each. The interviews were based (with their
permission) on thek responses to the Stage 1 questionnaire. This enabled them to:
1.

Provide a more detailed description of why they had responded in the way
they had to each element of the questionnaire.

2.

Comment on the questionnaire design eg ambiguous statements, relevance of
statements as well as its overall effectiveness as a feedback mechanism.

Whilst the author considers the interviews to have been a worthwhile exercise as part
of the development of Prototype 2 it is recognised that with the increasing pressures
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on both staff and student time this may not be an annual component of the student
feedback.

Questionnaires to Employers of Industrial Placement Students
The employers' questionnaires proved to be very effective both in terms of the
quantity of information (100% return) and the quality of information produced.

The questionnaires provided information

which was vital to the

long term

development of the background material and the simulation exercises themselves.
However it is also recognised that:
a.

it would be undesirable to obtain the Employers' feedback each year.
The role of the Employers' questionnaires in the long-term feedback
system will be to obtain their views every two to three years,

b.

The list of skills included on the questionnaire would need to be
monitored and amended in the light of any changes which take place
within the industry/profession.

Published Sources

In the development of Prototype 2 the published reports and research reports have
been invaluable in providing both:
a.

support for the key decisions taken in the development of the simulation

b.

an indication of future trends.

The author will continue to monitor and review the publication of relevant articles,
reports and research in order that their findings can be fed into the continuous
improvement loop.
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7.5 Decide desirable changes to Prototype 2
An analysis of the feedback provided by the means described in Section 6.4.6 raised
the following points:
1.

Employers ranked the importance of group/team work much higher on their
list of priorities than did the students. The "real world" group working
environment is not easy to re-create in University surroundings especially
when, as previously described, a student's success or failure is dependent upon
individual effort. One of the students interviewed commented:
/ don't like having my work marked down because of others (3)
This conflict is not easy to resolve but the development of the simulation will
continue to facilitate student experience of working in a team, but will have
also to recognise that ultimately it is the individual student that is the priority
in terms of assessment. The tasks will need to be designed in future so that
students retain the experience of working in a team without suffering the
possible consequences of lower assessment marks because of the nonperformance of other group members. A suggested format for Prototype 3
would be that "group marks" would contribute no more than 10% to any
individual task assessment.

2.

It is envisaged that the Degree course will soon be based on a modular and
semester framework. This framework will establish a pattern of assessment
throughout the University and Prototype 3 will take the opportunity to pilot
this amended structure. The number of assessments in Prototype 3 will
therefore be reduced to four, two per term (eventually becoming two per
semester), as per the proposed University guidelines.
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3.

The variety of assessment techniques employed in Prototype 2 is considered
to be very effective with the exception of the self assessment method. It is
proposed that this will be replaced by an interview where students will
respond to questions on a problem they have been set. The four assessments
would therefore comprise:
First

Production of a written report and covering letters.

Second

An individual presentation as part of a group
assignment.
Attending

Third

an

interview,

along

with

other

group

members, and answering questions on their part of the
group problem.
Attendance at a meeting of two groups, (one client

Fourth

group/one contractor group) to discuss a contractual
problem from the simulation. Provide a brief report in
support of recommendations.

4.

The reduced number of tasks described in point 3 above would also:
a.

allow

more time to discuss the

background

information

enabling students to become more involved and engaged in the
simulation
b.

facilitate a student-centred approach by allowing students more
time to research and gather the information required to solve
the simulation exercises

c.

allow more time for reflection as part of the learning cycle
described in Chapter 2.2.
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5.

The feedback questionnaire used on Stages 1 and 2 of Prototype 2 contained
separate sections on each Task. Whilst in principle this is a good idea, in
practice, the semantic scale used ie i-7, has proved less effective at indicating
where the majority of opinion lies than the 1-4 scale. Therefore it is proposed
that for Prototype 3 the scales for individual tasks are amended to a 1-4 or 1-6
format in the desire to produce more effective feedback.

6.

In both Prototypes 1 and 2 the timing of the Integrating project sessions had
created negative feedback from around 25-30% of the group. The format has
changed from a one week slot near the end of each term to a weekly slot on
a Friday afternoon. It seems unlikely, despite pressure from the author, that
for the operation of Prototype 3 that there can be a change to this Friday pm
slot and it will be interesting to see if this is again raised as an issue by the
students.
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7.6 Summary
This Chapter has described the second spiral of continuous improvement for the
development of the simulation exercise. This second spiral has incorporated the
feedback obtained from Prototype 1 in conjunction with additional material drawn
from the background core information (described in Chapter 4) to produce a second
simulation exercise (Prototype 2).

The Prototype has been implemented and feedback obtained from both the students
and external sources (employers and relevant published materials). This feedback has
been used to analyze the Prototype's main strengths and weaknesses. This analysis has
enabled the preparation of a preliminary plan for Prototype 3, the next stage on the
spiral of continuous improvement.

The final Chapter will consider how successful the research project has been in
achieving its stated aims and also how the research relates to teaching practice in
general.
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CHAPTER 8 - Conclusions

8.1 Introduction
The aims of this study, as stated in Chapter 1.1 were to:
1.

Develop a simulation based teaching vehicle to improve the quality of
teaching and learning on the second year Integrating Project of the BSc.
(Hons) in Quantity Surveying.

2.

Utilise quality management principles to monitor and improve development
of the simulation.

3.

Identify the key transferable and technical skills necessary in Quantity
Surveying practice in order that they may be incorporated within the
simulation.

The objectives of this Chapter will therefore be to consider the:
1.

Results of the study and their relationship to each of the aims stated
above.

2.

Limitations that may have affected the validity of the results obtained.

3.

Implications of the study for teaching practice in general.

4.

Recommendations for further research.
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8.2 The results of the study
8.2.1 Develop a simulation based teaching vehicle etc.
Chapter 2 identified the challenges that face the providers of education. Reports from
within the Construction Industry and Government indicated that there were many
areas in need of improvement, not least of which was the quality of teaching and
learning. Current learning theories were seen to emphasise the importance of
encouraging students to develop a thorough conceptual understanding by adopting a
deep approach to learning. These theories also emphasised the importance of
encouraging student-centred learning where greater responsibility is offered to the
student as a preparation for life-long learning.

In attempting to measure the success or otherwise of the simulation Prototypes in
relation to teaching/learning strategies it is necessary to establish the criteria against
which measurements can be made. Biggs (1989) identified four key elements of
"good teaching" associated with a deep learning approach:

1. Motivational Context
This relates primarily to the concept of "need to know" ie people learn best when
there is a need to carry out tasks which matter to them. One of the fundamental
principles of both Prototypes has been to create a problem-solving environment. This
environment has confronted students with problems taken from the background core
of the simulation and created a motivational context to their learning in that there is
a "need to know" in order to arrive at a solution.
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This approach is described by Boud (1985) as:
The principal idea behind problem-based learning is... that the starting
point for learning should be a problem, a query or a puzzle that the
learner wishes to solve.

Boud and Feletti (1991) state that problem based learning is generating interest
because:
1.

It takes account of how students learn. It is becoming increasingly
apparent that learning takes place most effectively when students
are actively involved and learn in the context in which knowledge
is to be used.

2.

The expanding knowledge base of most professions means that it
is impossible to include all the knowledge that is required for the
beginning practitioner in the pre-service curriculum. It is more
important for students to be able to learn quickly, effectively and
independently when they need it, than it is for them to have
assimilated (at graduation) all the information which their
teachers believe is desirable.

Results from the feedback questionnaires showed that the majority of students had
found both Prototypes enjoyable and interesting as well as considering them both to
have been a good use of their time. Enjoyment was rated lowest of the these criteria
however this, the author believes, was directly related to the fact that most had found
each Prototype difficult. The author does not believe that creating this "difficulty"
was a negative aspect of the research and would concur with Sharp (1990) who
commented:
An evaluation which requires the student only to regurgitate material
obtained through lectures and required reading virtually forces the
student to use a surface approach to learning that material. On the other
hand, an evaluation which requires the student to apply knowledge
gained on the course to the solution of novel problems, not previously
seen by the students, is one which cannot be tackled without deeper
understanding.
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To quote from the students interviewed:
You learn it better because you have to research it (3)
You've got to find out and understand for yourself (5)

Attendance figures for Prototype 2 also showed a high degree of student motivation,
especially considering the amount of criticism levelled at its "Friday afternoon" slot.

It is however recognised that Prototype 2 originally incorporated too many
assessments and was beginning, until modified as a result of student feedback, to
encourage the shallow approaches it had been designed to overcome. The importance
of feedback will be discussed further later in the Chapter.

2. Learner activity
Deep learning strategies are associated with improved learning. Biggs (1989) explains
this as follows:
// the learner is actively involved, then more connections will be made
both with past learning and between new concepts.

There can be little doubt that the Prototypes created a hive of learner activity. As
previously discussed the emphasis throughout has been on problem based strategies
and creating the need to know. However Biggs (1989) issued a caution:
Doing is not sufficient for learning however. Learning activity must be
planned, reflected upon and processed, and related to abstract
conceptions.

In both Prototypes the tasks involved the students using the skills of planning,
processing, evaluation and relating to abstract concepts. The logistics of problem
based approaches dictate that there must be a focus and direction to the learning to
216

achieve its overall objectives. This direction must be clearly established and
communicated from the outset. Prototype 2 in particular (see Appendix F for copy
of timetable) established a clear programme of activities across the two terms of its
operations. Although modifications were required to this programme (see Motivation)
the students still had a clear programme of their activities to enable them to plan and
manage them accordingly. (The provision of such programmes is now becoming a
mandatory feature of all courses in the University).

Despite many examples of successful practice (Boud, Feletti etc.) problem based
learning is often regarded with great suspicion. It is often believed that the knowledge
has to be taught to students before those students can deal with the problems. The
author believes that whilst some preparatory guidance is needed, particularly in the
development of transferable skills, most students are capable, and indeed enjoy,
solving problems for themselves. Both Prototypes produced very favourable responses
in relation to learning with an average of 74% of students considering the Prototypes
to have taught them a lot.

The move to a student-centred approach also creates a different role for the teacher.
Garry & Cowan (1986 p5) emphasise this changing role:
Learner-centred working, of course, implies that the staff role is not to
teach but to facilitate - to make learning easier, more efficient, more
effective and more comprehensive.
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This changing role is not always welcomed as Mahmoud (1989) points out:
Lecturers who endorse traditional teaching methods sometimes angrily
denounce innovatory methods, even to the extent of opposing their
continued presence within a department.

Whilst the author didn't encounter open hostility to the Prototype development it was
apparent from the student feedback to Prototype 1 that many lecturers were not
prepared to accept the different role, ie. facilitator, which student-centred approaches
creates. This issue was resolved in Prototype 2 by reducing the staff concerned to the
author, and one other who was equally committed to the innovations employed.

3. Interaction with others
The establishment of student groups as part of the simulation ensured that there was
an opportunity for student interaction. Typical comments from the students relating
to the Best Thing about Prototypes included:
gained experience of working as a team
learning to work as a team
producing work as a group effort

Group interaction does nevertheless present problems and whilst students recognised
these problems eg.
/ don't like having my work marked down because of others
everyone in the group wasn't that co-operative with each other resulting
in difficulty in obtaining the information required
difficult to meet with other members of the team

in the main they were supportive and enjoyed the experience of working in groups.
In Prototype 2 34% of students commented that the Best Thing was group work.
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Interaction with staff and other students was also encouraged during the feedback
sessions. These sessions were designed to enable students to discuss their solutions
with the model solutions provided. Students were encouraged to discuss their
solutions not only with the model answers but also with each other. This encouraged
them to consider the many alternative approaches that are possible to arrive at a
satisfactory solution to a problem. Initially students were reluctant to enter into these
discussions but became less so when more experienced and confident that these
feedback sessions were part of the learning process in total.

4. A well structured knowledge base
Biggs (1989) emphasises:
It is vital that students' existing knowledge and experience are brought
to bear in learning. The subject matter being learnt must also be well
structured and integrated.

The problem based approach was once again central to this criterion as one of its
primary concepts is that there is a "need to know" generated. When presented with
a problem in the Prototypes one of the first requirements a student was faced with
was to distinguish between the knowledge already available and that knowledge
which would need to be obtained. Having made this distinction students were then
able to research and gather the information they "needed to know".

The second element of structure has already been discussed hi point 2. Learner
activity.

Integration had, prior to this research, been the prime reason for the Integrating
Project. Whilst this was recognised as an important feature of its design the results
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presented in Chapters 5 and 6 demonstrate that it is only one of several points to be
considered. The author believes that integration and reality are inextricably linked and
as the reality of the Prototypes has been improved so has its ability to meaningfully
integrate the subject matter.

From the discussion of Biggs' criteria it can be seen that if "deep learning" is
associated with improved quality of teaching and learning then the Prototypes can be
judged as successful at improving both of these. Whilst it would be desirable to
measure the quantity of improvement it is significant that the criteria specified by
FEU (1991 p 13) when designing an approach to quality improvement is that:
// must primarily seek to improve the quality of teaching and learning
strategies......For improvement purposes, the focus must be on how results
are achieved as well as on the results themselves.

Without the ability to provide statistical information on whether a measured
improvement has taken place the author would argue that there can be little doubt
from qualitative data ie. student feedback that the research has achieved its primary
aim which is the improvement of teaching and learning.

8.2.2 Utilise Quality Management principles
The key to providing a quality product has been described as:
delivering quality requires understanding and conforming to customers'
requirements and needs.
Muller and Funnell (1991 p 3)

For the purposes of this research the customers referred to above have been the
students and their actual and prospective employers. The delivery of quality demands:
a.

a focus is placed on the customer and
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b.

that the customer is consulted and involved in the design of the
process.

Quality management however Implies that this consultation and involvement is not
a random process but one that is managed ie. planned, organised, communicated and
controlled. The application of quality management principles to the Prototypes
therefore involved:
1.

Consultation with and involvement of students and employers.

2

The development of a management process to ensure the delivery of a quality
process.

1. Consultation
Students
The students were consulted during the operation of both Prototypes. Their feedback
was used to modify the priorities and operation of each Prototype. Whilst this
feedback related mainly to the operation of the Prototypes it was also addressing their
requirements and needs by:
a.

providing a problem based approach which would enable them to gain
both the knowledge and experience needed to solve future problems
they may encounter

b.

heightening the reality of the Prototypes meaning that students were
able to gain experience of professional practice prior to their Industrial
Placement Year

c.

incorporating feedback from the employers resulting in the Prototypes
focussing more accurately on the skills that students would require in
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practice.

Employers
Employers played a vital role in the Prototypes' development. They were able to
provide the input which indicated their short and longer term skill needs. The data
obtained from their questionnaires not only distinguished which of the skills were
considered desirable for the Industrial Placement Year (see Table 7.2 p 186) but also
those that would be desirable upon graduation (seeAppendix I). The benefits to
employers of this process were:
a.

students were able to more easily identify what will be expected of
them in their Industrial Placement Year

b.

students have experienced undertaking tasks commensurate with their
roles in professional practice

c.

employers have an opportunity to contribute to the development of the
Prototype. To date this contribution has been through the mechanism
of the questionnaire but see Section 8.5 Further research.

2. The development of a management process to ensure the delivery
of a quality process
As discussed previously it was necessary to manage the consultation processes
described above. Chapter 3 discussed the two options to consider when developing
a quality system the author preferring to use TQM than the more system-based BS
5750 approach.

TQM can be described as being more a philosophy than a "written-down" system
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however the author considered it essential that a systematic approach was utilised to
ensure continuous improvement was taking place. This systematic approach was
developed into a Continuous Improvement Model (see Chapter 4) which was
subsequently modified (see Chapter 5).

The utilisation of this model has proved successful in planning, organising,
communicating and controlling the various stages of the Prototypes' development. It
has been instrumental in narrowing the gap between customers' needs (both students
and employers) and current performance ie. Prototype effectiveness. Whilst the
feedback processes and procedures have not been able to address every "defect"
within the Prototypes the model ensures that movement is in the right direction ie.
improvement. This corresponds with the aim of quality improvement which is not to
achieve a "quick-fix" but to make incremental improvements by correcting and
preventing defects. To repeat the words of Tom Peters (1987 ibid):
Excellent firms don't believe in excellence - only in constant improvement
and constant change.

8.2.3 Identify the key transferable skills etc.
Prior to the implementation of this research project the Integrating Project had been
designed primarily to integrate the other second year subjects on the course. Whilst
this may have achieved a limited purpose successfully the author considered that the
Integrating Project offered a much greater scope than merely the integration of other
subjects. In particular it was seen as the opportunity to allow students to experience
professional practice (especially important prior to their Industrial Placement Year)
in the University environment. It was recognised that it would not be possible to
exactly recreate professional practice but what would be feasible was to recreate
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typical documentation, situations, problems and inter-professional relationships that
are commonly encountered in the "real world".

Initially the development of the Prototypes was governed by:
a.

the requirements of other second year subjects and their lecturers

b.

the particular skills considered appropriate by the tutor (the author)
responsible for preparing the Integrating Project scenario.

This situation was considered unsatisfactory if the long term development of the
Prototype was to incorporate the transferable and technical skills required in
professional practice. The Employer Questionnaire was therefore developed in order
that the Prototypes could:
a.

more closely reflect the procedures etc. of professional practice

b.

contain the appropriate transferable skills.

The questionnaire was supplemented by reviewing relevant research and reports
which provided evidence to support:
a.

the results obtained from the Employer questionnaires

b.

the priorities established by the author when designing the Prototypes
themselves.

The identification of key skills was incorporated into the second version of the
Continuous Improvement Model previously described and has become an essential
stage in the process of continuous improvement. However it is not considered
appropriate to gather this information annually and it is envisaged that questionnaires
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would be distributed on a two year cycle. This does not apply to the review of
research and other literature which will be constantly monitored to enable Prototype
development to reflect up-to-date practices and procedures.

8.3 Limitations
The main limitation has been the lack of a control group. The author recognises that
it would have been possible to have had one group that could have experienced the
traditional Integrating Projects whilst other groups were undertaking the Prototypes.
Measurements could then have been obtained and conclusions drawn.

The author has four main justifications for not adopting this strategy:
1.

There would be many other variables to consider other than the simulation
which could have effected any measurements obtained.

2.

The author is not convinced that suitably precise instruments are available to
isolate those other variables mentioned in point 1.

3.

No parallel group of students existed to act as a control group. The control
could therefore only have been arrived at by sub-division of the main group
thereby creating many administrative and logistical problems.

4.

Finally, although not least importantly, the author believes that as one of the
primary aims of the research was to improve student learning, it would have
been undesirable to deprive students from within the student cohort, of the
benefits of that improved learning process. Also the Integrating Project is
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inextricably linked to many of the other second year subjects that the loss of
that improved process may not have been confined solely to their performance
in the Integrating Project.

8.4 Implications of research for teaching
practice
The research has three main implications for teaching practice. Firstly it has
emphasised the necessity for controlled, planned and co-ordinated effort by both
individual members of staff and their managers, if the teaching/learning process is to
be improved.

The deep approach to learning has been recognised for some time to be more
effective than many of the traditional techniques of teaching. However this deep
approach is still perceived by many to be "radical" and "innovative" and possibly
even "untried". If students and more importantly staff are to be convinced that
student-centred/problem based approaches are the techniques most appropriate for the
future they will need to be persuaded by evidence. Research such as this project,
using quality management techniques to monitor and control its progress over a long
period, may be the evidence that is required to persuade colleagues, departments and
institutions of the changes needed to a lot of current teaching practice.

The second implication concerns the relationship of the research to the third customer
of higher education identified by Day and Edwards (1990 ibid) ie. the providers of
funds. These providers are becoming more determined to link the provision of funds
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to the quality of provision, especially its teaching/learning component. However
recent research by Gow and Kember (1990) revealed that:
no indication was found that higher education was promoting the
qualities of independent learning towards which it aspires. Indeed there
is some evidence that students may become less likely to employ a deep
approach as they progress through their course of tertiary study. It is
therefore questionable whether typical higher education is succeeding in
meeting the cited goals which are espoused by both government and
lecturers.

These findings suggest that many institutions have a considerable way to go in terms
of developing strategies that will meet the quality requirements of the providers of
funds. The methodology adopted for this research could however form the model for
the development of similar initiatives in other courses, departments and institutions.
The basic concepts of the Continuous Improvement Model are not related to any
particular subject discipline merely to the desire to improve relationships with
customers.

The third implication for teaching practice concerns the "academic credibility" of
developments such as that described within this research. For many years teaching
has been the "poor relation" in terms of priority and funding within higher education.
Entwistle (1992 p 43) comments:
At present, in many institutions, research is still seen as having a much
higher status than teaching.

He continues:
.....the whole climate of higher education institutions will have to show
an explicit concern for the quality of teaching. And that quality will be
judged, in future, by a variety of performance indicators. One such
indicator will be the extent to which the institution or department has
reviewed the teaching provision to ensure that the methods of teaching
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and assessment support the desired learning outcomes in a direct and
consistent manner.

If, as Entwistle suggests, institutions are going to have to give its teaching provision
a much higher priority than currently seems to be the case then research, such as that
described in this thesis, will need to be promoted and funded appropriately.

8.5 Further research
In addition to those areas discussed previously the following have been identified as
areas for future research.

1.

Examination of alternative feedback techniques, possibly drawn from quality
management theory and practice, to complement or replace those currently in
use as part of the quality model.

2.

Research into measurement techniques that might enable progressive
improvement to be more precisely measured, recorded and acted upon. Once
again quality management techniques may prove useful.

3.

Develop a system of traceability for ex-students to enable feedback from past
students to influence the development of Prototypes.

4.

Develop a methodology to include employers as part of the delivery and
assessment of elements within the Prototypes.
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8.6 Summary
To conclude it is worth returning to the quotation from FEU (1991 p 2) which refers
to quality improvement as:
the notion of "never being satisfied" with the current degree of quality
and success in meeting customers' identified needs, requirements, interests
and expectations. This is why it encompasses also the search for
improvement, rather than maintaining current performance.

This research has demonstrated that simulation-based approaches, managed via the
Continuous Improvement Model, can ensure that continuous improvement is achieved
in meeting the customers' needs.
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APPENDICES
Colour

A

Details of BSc (Hons) Quantity Surveying
Degree second year

Gold

B

Example of Integrating Project 1989/90

Cream

C

Prototype 1.1 Package

Blue

D

Prototype 1.2 Package

Yellow

E

Calendar Pack

White

F

Timetable for Prototype 2

Green

F - 1 Amended timetable
G

Prototype 2 Package

Pink

H

Feedback Questionnaires

White

H - 1

Feedback Prototype 1.1

H- 2

"

H- 3

Staff Skills Questionnaire

H -4

Employer Questionnaire

H - 5

Course effectiveness Questionnaire

H-6

Prototype 2 (Stage 1)

H-7

"

H- 8

Results of Employers Questionnaires - Prototype 2

1.2

"

(Stage 2)

CONTENT OF THE COURSE
6.1

First Year

he First Year of the course provides a foundation of knowledge and skills necessary for the
study of Quantity Surveying as well as being a diagnostic year in assessing the student's future
on the course. Basic related principles are established in the disciplines of Technology,
Economics, Law and Management. At this level the management area provides an overview
of the Quantity Surveying profession, its relationship with and the role of the various design
team members, contractors, trade unions organisations and various parties associated with
enforcing standards or legislative powers such as planning controls, safety, health and welfare
at work, etc.

I

lupport studies introduce the students to quantitative techniques and computer studies which
may be used as a study or research tool for future studies. Students are also provided with an
introduction to surveying, building science and to the skills of communication.

blP
In the first week an Induction Course is provided for new students to receive information about
the course, the Department and Polytechnic facilities. Items covered include the objectives of
the course, its structure, content and relationships, methods of learning, assessment and control.
The staff are introduced and their roles within the course explained. Information about the
A
Polytechnic library, its facilities, operation and sources of information is also given.

Students will be encouraged to develop an attitude of enquiry in private study and, the ability
to analyse and solve problems and prepare reports by means of individual coursework assign
ments and the Integrated Project which will embrace some or all of the study disciplines.

i.2

Second Year

The Second Year provides for die consolidation and development of the students knowledge
and intellectual skills, providing further study of the three main study disciplines identified in
the first year. The applied aspects of Economics are examined through the subjects of Develop
ment, Design and Production Economics. Similarly the applied aspects of Project and Business
Administration related to Quantity Surveying are examined under the Legal and Management
discipline.
Support studies continue the students development of the use of information technology as
applied to the profession. Students are expected to develop and apply standard program packages
to the identification, analysis and possible solution of small set problems.
gain, private study, individual coursework and the Integrated Project will be used to develop
ie students knowledge and skills.

'age

T

MANAGEMENT

i

LEGAL

T
1ANAGEMENT

d

LEGAL

T

C

R

C

R
T

E

0

ECONOMICS

E

P

0

0

P

ECONON I CS

R

U

J

P

P

TECHNOLOGY

J

S

0

——»•

^^^«a« ^^«

P

P

YEAR I

R

TECHNOLOGY

1

U

S

YEAR

?~~

PILOT
STUDY

S W E
U 0 X
P R P
EKE
R
R
——»I
V
E
I
N
S
C
E
E
D

YEAR 3 1

———^

V

T

M
A
N
A
G
E
M
E
N

tf PRODUCTION
STAGE

-»- DOCUMENTATION
STAGE

DES I GN
STAGE

F i gure

DISSERTATION

BBBBBB,

F
1
N
A
N
C
1
A
L

YEAR 4
• r**™™i

l

I

THE POLYTECHNIC
OF WALES

.. acuity
(of
Environmental
i Studies
Department of
Property & Development
Studies

K'>X'>>>X*K-H-KV:V>:->>XW:-:-X-:V:-:V:':-: :•.•.•-•.--.--.-•-•••.••-

..-..........-..----

^

SECOND YEAR INTEGRATING PROJECT J
____________Year 1989/90
udent

INSTRUCTIONS ON COMPLETING YOUR PROJECT

Questions included at this

§':onomics,

t

stage of

the project cover Design

Law, Development Economics and Computer Studies.

timetable in the form of daily questions has been included to
dicate to students the amount of time expected to be spent on

each section, but this is only a guide.

m

Each question is to be answered separately and all answers
returned in individual folders clearly marked with the subject
and students name is to be handed in to the general office and a
receipt obtained by 11.00 a.m. on Friday, 30th March, 1990.

SECOND YEAR INTEGRATING PROJECT
CONTENTS

This booklet contains the following:SBCTION A - YOUR TASKS

page 2

Setting the Scene

Page 3

Design Economics Question (Day 1)

Pages 4 & 5

Law Questions (Day 2)
Development Economics Question (Day 3)
Computer Studies Question (Day 4)

for Computer Studies the computer suite G.505 is to be
used as follows:Tutorial
Tutorial
Tutorial
Tutorial

Group
Group
Group
Group

A
B
C
D

Thursday
Thursday
Thursday
Thursday

9.00 - 1.00
morning
"
"
afternoon 1.00 - 5.00

SECTION B - INFORMATION

(a)

Revised Quotations from Sub-contractors.
Original Construction Programme (Autumn Term Project)

(c)

Revised Construction Programme.

(d)

Minutes of Internal Meeting.

(e)

Breakdown of Preliminaries for Original Construction
Tender.
Law.

Drawings One and Two.

Enclosed (loose)
Revised Drawings 006.1A and 006.2A

SECTION A'

YOUR TASKS

SECTION A 1
SETTING THE SCENE

Your previous tender for the workshop units was the lowest tender
however because of the clients problems in letting the units the
contract has not yet been awarded.
client is however interested in incorporating an additional
building - a vehicle repair shop on an area of land he is
(See Drawings)
considering purchasing.
It is however anticipated that work will commence in May,
prior to which the client has requested the following:-

1990

(a)

An approximate updated cost of the revised project.

(b)

A forecast of his anticipated cashflow in order that credit
facilities can be arranged.

DAY 1

DESIGN ECONOMICS

The client has found a prospective new tenant for Unit No. 3 who
operates a transport/warehouse business.
This business involves
the storage and maintenance of two 2 tonne vans (long wheelbase)
and the tenant requires a separate building to facilitate this
requirement (see revised Drawings 006.1A and 006.2A).
Revise your previous tender and include the additional costs of
the new vehicle repair building as instructed in the minutes of
the meeting enclosed.

Note: -

You are advised to take account of the computer studies question
where the operations shown on the revised Construction programme
must be costed individually (approximate costs will suffice).

DAY 2

Law Plan One shows the site prior to the projected development.
The area of immediate concern is that of Cottage Farm, which was
owned in 1989 by Farmer Barney Crocker. The Farm comprised three
fields, A, B and C, a Cottage/Farm House on plot D and an old
barn on plot E.
On the 10th May, 1989 Barney Crocker sold field B (Law Plan One)
to Ben Lomas.
On the 3rd June, 1989 Barney Crocker sold the fields A & C to J.
Bergerac Property Developers Co. in 1989 who set out a
development plan to build three workshop units indicated as Nos
The old Cottage Farm
1, 2 and 3 within Site A in Law Plan Two.
Lane has already been replaced by a new service road and renamed
stman Way.
On the 4th July, Barney Crocker sold Site B on Law Plan Two (D,
the Cottage and E the barn on Law Plan One) to Charlie
Hungerford, who proposes to live in the cottage/ farmhouse, and to
knock down the old barn and build a restaurant (The Old Cottage
Restaurant) in its place.
Susan, a
Bergerac had problems trying to let the workshops.
potential tenant was found but she required a vehicle
Bergerac is in the process of
maintenance/repair shop as well.
purchasing field B (see Law Plan One) from Ben Lomas (who had
originally intended to build a bungalow on it for himself, but
has been persuaded to sell it to Bergerac following an offer
which he found hard to refuse) and propose to construct a Vehicle
Repair Shop on that site, as indicated by No. 4 on Law Plan Two,
which will solve Bergerac 's leasing problems.
The workmen from the Memelite plant, established in 1971, and
situated in the right hand corner have crossed Cottage Farm and
walked down Cottage Farm Lane to reach the chip shop in Tyndale
Street, situated in the lower left hand corner of the plan. The
route is indicated by a dotted line on Law Plan One.
is concerned that the proposed vehicle repair shop
development (No. 4) will affect the light to the kitchen of the
cottage/ farmhouse (No. 6).
Charlie is also concerned that Bergerac proposes to fence off
Site A, and that he will no longer have access along Eastman Way
to Site B, the cottage/ farmhouse and to his proposed restaurant.
The men from the Memelite Works are concerned that the route that
they have been following through the old cottage farm to fetch
lunch from the chip shop will be blocked.
*

DAY 2 (Continued)
CONTINUED
1)

I
(2)

What are the procedures which have to be followed before it
is permissible to build any of these projects viz Units No.
1, 2, 3. The Vehicle Repair Shop No. 4 and The Old Cottage
Farm Restaurant No. 5?
Advise on the various interest that may be found over Sites
A & B and in particular discuss the concerns expressed by
~
Charlie Hungerford and the Memelite workers.

DAT 3
DEVELOPMENT ECONOMICS

As you are aware the developer is considering purchasing an extra
Rental values in the area
piece of land at the rear of Unit 3.
for workshops are presently in the region of £40 per sq.
To go ahead with any development he would need to
metre /annum.
raise the funds through his normal bank. Also he would hope to
complete the proposed workshop in as short a time as possible.
Making any assumptions you consider necessary what sum can the
developer afford to pay for his extra land.

_________

>^^^^V

DAY 4

COMPUTER STUDIES
Using a suitable computer progranune produce
a ) a cash flow

schedule and graph for the revised project.

b) A breakdown of the value of both the original and revised
project into BCIS elements including the cost per m of each
element.

Note:-

See schedule at front for access to computer lab.

SECTION B
INFORMATION

ACME PLUMBERS
WESTEND LANE.
PENARTH
0222-77U1

Construction Limited,
Building & Civil Engineering
Contractors,
11-15 Market Lane,
Pontypridd,
Mid Glamorgan.

OUR RET.

AP/JM/12

YOUR RET.

POLY/TH

26th February 199Q

Dear Sir,
CONSTRUCTION 3 NO. WORKSHOP UNITS
EASTMAN HAY CARDIFF

<e are plased to submit our revised quotation for the above in
the sum of £7650.00 (Seven thousand six hundred and fifty pounds
only) including 2.5? main contractors discount.
As requested we confirm acceptance of the terms and conditions of
your enquiry,
Yours faithfully,

B. Sparks

CONTRACTS ENGINEER

ACME ELECTRICIANS
11.

LONG STREET,
CARDIFF
0222-8B2241

Construction Limited,
Building & Civil Engineering
Contractors,
11-15 Market Lane,
Pontypridd ,
Mid Glamorgan.

OUR RETi

AE/JM/JOB 100

YOUR

POLY/TH

26th February 1990

Dear Sirs,
CONSTRUCTION 3 NO. WORKSHOP UNITS
EASTMAN MAY CARDIFF

We have pleasure in enclosing herewith our amended quotation all
in accordance with the terms and conditions of your enquiry in
the sum of £2025.00 (including 2.5% discount).

you have any queries please contact the undersigned.
urs faithfully,

P. Bob
ESTIMATOR

ACME DOORS d ENCLOSURES
THE DOCK END.
BARRY
0446-57122

Poly Construction Limited,
Building & Civil Engineering
Contractors,
11-15 Market Lane,
Pontypridd,
4id Glamorgan.

AOE/JM/CONT.14I

OUR HEF,
YOUR

.

POLY/TH

26th February 1990

Dear Sir,
CONSTRUCTION 3 NO. WORKSHOP UNITS
EASTMAN WAT CARDIFF

We are pleased to offer our revised quotation all in accordance
with the terms and conditions of your enquiry in the sum of
£65,850.00 (Sixtyfive thousand eight hundred and fifty pounds
only) including 2.5% main contractors discount.
As requested we would also confirm our revised quotation for
scaffolding as £3150.00 (including discount).
The breakdown of our tender is as follows :Roof Cladding

£24,000.00

Wall Cladding

£32,850.00

Doors

£ 9,000.00

trust this is acceptable and await your early response.
fours faithfully,

Sharp
FINANCIAL MANAGER

O443-400007/8

PONTYPRIDD

POLY CONSTRUCTION

SETUPSFTE
2 R.L EXCAVATION
3 EXC. & CONC. BASES
4 HARDCORE
5 STRUCTURAL STEEL
6 ROOF CLADDING
7 INCOMING SERVICES
8 GROUND BEAMS
9 GROUND FLR. SLAB
10 BRICKWORK/BLOCKWORK
11 WALL CLADDING
12 WINDOWS/EXT. DOORS
13 ROLLER SHUTTER DOORS
14 ELECTRICAL INST.
15 PLUMBING/HEATING
16 CARPENTRY
17 GLAZING
18 PAINTING & DEC.
19 CLEAR SFTE
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ACME STEEL FABRICATION
7.

WOODWAY ROAD
CARDIFF
O222-8B23U

Poly Construction Limited,
Building and Civil Engineering
Contractors ,
11-15 Market Lane,

Pontypridd ,
Mid Glamorgan.

OUR RETt

AE/JM/EST.376

YOUR

POLY/TH

26th February 1990

Dear Sir,
CONSTRUCTION 3 NO. WORKSHOP UNITS
EASTMAN WAY CARDIFF

Further to your recent enquiry we are pleased to submit our
quotation in the sum of £9120.00 (Nine thousand one hundred and
twenty pounds only) including 2.5% main contractors discount.
We confirm our agreement to the terms and conditions of your
enquiry and await your early instructions.
Yours faithfully,

racy
IOR ESTIMAT01

19

I

16
17
18|

9A
10
11
12
13
14
15

ENTER
VALUE

MONTH
DATE

O443-400007/8

PONTYPRIDD

POLY CONSTRUCTION

VEHICLE PFT
BRICKWORK/BLOCKWORK
WALL CLADDING
WINDOWS/EXT. DOORS
ROLLER SHUTTER DOORS
ELECTRICAL INST.
PLUMBING/HEATING
CARPENTRY
GLAZING
PAINTING & DEC.
CLEAR SFTE
KEY:
MAIN WORKSHOPS
VEHICLE REPAIR SHOP

SETUPSfTE
2 R.L EXCAVATION
3 EXC.&CONC. BASES
_4J HARDCORE
5 STRUCTURAL STEEL
6 ROOF CLADDING
7 INCOMING SERVICES
8 GROUND BEAMS
9 GROUND FLR. SLAB

1

1

OPERATION

YEAR

MM

-

JUNE

1

2

3 4

1

mull. I, Jim. lillll

mmmmmmmm

rr-i

mmmm

6

•

7

8

SEPT

OCT

NOV

•
rr~

—-

Em

• •• •• •

• mm •i

•

••

5Z

P

DEC

x! 0

CONSTRUCTION PROGRAMME

*Sv

"

t=
•• 1^

mt mm •1

^
«

v'

K>
*«

*

yA.

S
#
«
$^
%^
«> ^

K

M

z>

X

^

«§
X
^M
fl
^8
^^

_v

i

<^w

mm mt mm
>>
~
m - - • i/\

mm •

mm •i •

WORKSHOP UNITS EASTMAN WAY CARDIFF

3

AUGUST

JAN

FEB

AA

\

mt

REVISIONS

DRQ. No.

DRAWN BY

COMPILED BY

• mt

fl

> ff

(=

ft

J

PROO 2

TSP

TH

F
9
u

9

a:
f

2

A X X A
(
50
46
45
49
48
47
44
43
42
41
40
39
38
37
35
34
36
33
32
31
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

JULY

(2X9X16X»X30l7j(l4j(2lX2f(4^

1990

REVISED PROGRAMME

POLY CONSTRUCTION
REPORT OF INTERNAL MEETING 2.3.90
REs REVISED TENDER FOR 3 NO. WORKSHOP DNITS, EASTMAN WAY

PRESENTS

Quantity Surveyor

-

Yourself

Estimator
Contracts Manager

-

A Price
A. Job

Planning Engineer

-

C. Wright

Following discussions the following points were decided.
(a)

The Quantity Surveyor will produce an approximate estimate
as follows:(i)

Adjust previous tender build up for time based upon
tender indices forecast.

(ii)

Calculate revised preliminaries suitable for new
(Note extra foreman will be employed
programme.
for vehicle repair shop - cost £11,000.00 per
annum).

(iii)

Provide estimate for new vehicle repair building
size 10m x 6m x 4m to eaves based upon adjusted
suitable B.C.I.S. cost data.

(iv)

Add Provisional Sum of £6500.00 for
maintenance pit complete with services.

a vehicle

(b)

The Planning Engineer has produced a further Construction
Programme based upon the revised drawings.

(c)

Head office overheads are to be amended to 10% to cover the
extra costs of this work. Profit remains at 3%.

(d)

Acceptable revised quotations for the 3 no. workshop units
have been received from all sub-contractors.

BREAKDOWN OF PRELIMINARIES

Set up site offices

£ 500.00

Maintain site offices

£2000.00

Site staff

£8000.00

Site transport

£1000.00

plant - Mixers etc

£ 800.00

Drying out Building
prior to decoration

£ 500.00

Scaffolding (Brickwork)

£ 400.00
1

Clearing and cleaning
during progress of works

£ 600.00

Attendance on Sub-contractors

£2000.00

Clearing site on completion

£ 500.00

£16300.00

Q.S. II; Integrated Project -continued

Law Plan One

Law: Q.S. fl; Integrated Project -continued.

Law Plan Two

Old Cottage
Farm Restaurant
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THE POLYTECHNIC
OF WALES
culty of Environment Studies
partment of
operty and Development Studies

>Sc. (Hons) Quantity Surveying Degree
>econd Year Integrating Project
tumn Term 1990/91

Second Year Integrating Project
itents - of Student pack

I

jiis Booklet contains the following:
Timetable and method of operation
Setting the scene
Memo from partner (your tasks)
Letter from client dated 30th November 1990
Enclosures

Documents from the previous contract
•

Letter from Standard Builders dated 30/5/90

•

BQ Summary page

•

Details of Financial Settlement

•

Abstract of previous main contract information (including Appendix to contract).

•

Al's from previous contract relating to piling

•

Capping beam schedule

•

Bending schedules 202/001B and 002B

•

Contractors Programme

•

Drawings Nos 202/111A and 112B

ontents - of Team pack (not enclosed here).
Documents from the previous contract
•

Abstract of Bill No. 3 Quantities (Retaining Wall)

•

BQ Preambles for Piling

•

Site Investigation Report (Borehole Survey).

Timetable and method of operation.
^Students have been selected in groups of five as members of ten separate teams.
B)The five tasks to be undertaken (see Partners memo) will each be the responsibility of a differ
ent member in each team.
C)The person responsible for each task will be required to present the information developed to
the examining panel on the Tuesday 11th December 1990.
Timetable.
Tuesday 4th December 1990.
Students will be given a short presentation of the project in Room G608 at 9.00.
They will also be given individual information packs and team information packs.
By 4.00 that day each team will be required to produce a plan of work noting their methods and
the person responsible for each task. Also at this time each individual will produce a query sheet
related to the task they are responsible for. Answers to queries will be provided verbally by subject
lecturers between 9.00 and 11.00 on the 6th December 1990 (no further queries will be answered).
Tuesday 11th December 1990.
Each team will be required to present for the examining panels consideration at 9am in Room
G607 a written report on each of the five tasks.
Commencing at 10.00 in Room G608 each group/individual will be required to:
A)Give a presentation of the key points in each of the written reports ( each to be presented by re
sponsible member). Each presentation will last 3 minutes ie. 15 minutes total for each group.(a list
of toe order of presentation will be displayed on the 10th December 1990 on the Departmental No
tice Board).
B)Answer two questions on areas drawn from the four reports not personally presented.
C)Provide a brief individual assessment of how the tasks were tackled and any lessons learnt.
(1 page of A4).
Marks will be awarded as follows.
(a) Group marks for written reports.
(b) Group mark for Plan of Work
(c) Individual mark for query sheet
(d) Individual mark for presentation of task
(e) Individual mark for verbal answers to questions
(f) Individual mark for written appraisal

TOTAL MARKS

9 marks/task - total

f Group 1.

Group 6

Abdilla J.J.

Holland A.J.

Arnold C. M/s

Lukaris N.P.

Davies C.J.

Maguire D.M.

England G.H.

Mayor J.A.

Jones S.M. M/s

Murphy J.F.

Group 2

Group 7

Bailey J.

McCaw A.S.

Christodoolou A. M/s

Morris R.C.

Al-Zaabe M.

Pillinger G.J.

Bodsworth R.E.

Poh K.G M/s

Jones V. M/s

Zahiri Hamzah K

Group 3

Group 8

Haines A.

Taylor A.C.

Chung H.H.

Taylor M.N. M/s

Ganderton W.

Tobin L. M/s

Coombes N.P.

O'Gara A.

Grennan G.M.

Silcox R.S.

Group 4

Group 9

Hartley M.D.

Taylor S.A.

I'Anson A.L.

Riley R.W.

Brooks C.A. M/s

Smith W.M.

Ng G.K. M/s

Lorimer I.J.

Lester M.R.

Thompson C.D.

Group 5

Group 10

Hill D.J.

Thomas M.L.

Lewis R.H.

Ryan A.

Knight P.A. M/s

Vaughan NT.

Panes S. M/s

Venn N.S.

Rees A.D.

Wisniewski D.I

\

Setting the Scene

ihill School was originally commissioned by Church Governors as a primary school in the Redwood
a.
contract had been let to a contractor and work had commenced on the construction of the school,
copy of a number of the original contract's documents are enclosed.
Ithe end of week No. 5 of the previous contractors programme the contract was terminated due to
ieclients severe financial difficulties. A financial settlement was reached with Standard Builders the
riginal contractor, and this is outlined herein.
he new clients the Educational Trust have negotiated the purchase of the site for the sum of
148250.00 and intend proceeding with the scheme as designed to give a building life of 25 years,
ome amendments have been made to the original scheme which are noted within the documents
provided.
!

foey have been allowed as part of the purchase the use of the original tender and design documents
o that they can quickly obtain competitive tenders. In addition they have been given copies of the
orrespondence exchanged between the original parties. Care must be exercised as some doculents are out of date or do not reflect revisions which have been made.
!

"he date now is the 4th December 1990 (week 30) and the new client is hoping to achieve handover
the school within 50 weeks of commencement of the works.
olyconsultants have been appointed as a multidisciplinary practice to complete the works for a total
imp sum fee of £23,000.
ou are a team leader employed by Polyconsultants and are in receipt of a memo from the senior
lartner. This memo results from his discussions with the client and the client's letter dated 30/11/90
copy provided). The project is your response to that memo.
opiesof Polyconsultants headed paper have been provided for your use.

LYCONSULTANTS
MEMORANDUM
DATE

December 4th 1990

FROM:

Trefor Hughes - Senior Partner

TO:

Project Team Leader

Examine the documents provided by the employer and produce:
(a)Comments on the use and amendment of the borehole survey and piling specification. Your advice on a
course of action should bear in mind the following:
(i)We need to get tender documents out to the piling subcontractors by the end of next week.
(ii)Piling operations will be one of the first operations on site and we shall have to instruct
the new contractor to enter into a subcontract agreement on Day 1
(likely to be the 2nd January 1991).
Draft a letter to the client explaining why we cannot use driven piles in this situation.
(b)A set of billed quantities (SMM 7) for the piling and capping beam suitable for incorporation with the sub
contract tender documents (excavation for capping beam by others prior to casting beam).
(c)A full set of documents for the subcontract tender ready for despatch by the 11th December 1990. (en
closed are abstracts of the original main tender document for guidance and amendment).
Advise me of your timetable and detail any preliminary activities to be undertaken prior to the above date.
(d)A calculation of the standard fees the client should be charging. Allow a 10% profit margin. They have
told us that their funding will be as follows:
Land purchase, buildings and fees 35% from Charity Trust at 12% per annum ; 65% from Commercial Bank at 18% per annum.
The client is a Charity thus not subject to tax. Ignore inflation as this will be compensated in future increases.
(e)The retaining wall above the piles as currently designed is shown on Drawing No. 202/112.
Investigate the following alternatives (remember the line of the wall face has to remain the same).
(1) A 150mm rock faced blockwork cladding to the wall (PC £12.00/m2)
(2)A cast on ribbed finish to the in-situ concrete
(3)The use of a visqueen separation layer in lieu of dry blockwork combined
with the two above.
Advise on any cost and time savings which may be achieved. The cost of any scaffold access should be de
tailed in your analysis.
A copy of the of the original wall quantities (SMM6) are enclosed to assist you.

CIRCULATED TO:

All Project Teams

OUR REF. CET/100
YOUR RBF. S092/DB

BLACKS HALL,

CETfTKAL

Tel. 00 272727

November 30th 1990
1 Poly consultants
Gee House
Campus

For the attention of Trefor Hughes Senior Partner
Dear Trefor

Re: Tophill School Redwood
Further to our recent discussion we would confirm the following points:
(a)Bearing in mind the problems outlined by the previous contractor concerning the piling
specification and borehole survey we agree that the tender documents must be modified.
(b)It is also preferable in view of the tight timetable we are imposing for completion that we
retain greater control of the piling works and appoint a nominated subcontractor to execute •
1
these works in accordance with our "own" design (utilising previous schemes' drawings,
can
quicker,
are
schedules etc.). Alternatively we have been advised that precast driven piles
we use them in this situation.
(c)The school design was intended to accommodate 90 infants and 30 nursery pupils which is
acceptable as we intend charging a standard fee for all pupils. We would however be grateful
to receive your calculations to confirm our figures. For your information we have taken the
running costs as £250,000.00 per annum.
(d)As we are looking for savings in both cost and time we agree that the first area to examine
is the retaining wall above the piles.
(e)As requested we have also obtained a copy of the settlement between the Church Govern
ors and Standard Builders. From our discussions with them the Preliminaries and Preambles
element was purely for Standard Builders site set up which has now been removed. Its effec
tive value is that it has allowed for bringing temporary telephone, electric and water supplies
onto site and provided foundations for the new contractors offices thus saving the new con
tractor approximately £3000.00 and two weeks preparatory work for site set up. The Bill No.
2 items are the site strip and some reduced level excavation concerned with the building it
self. Bill No. 3 is for the piling work completed (Piles Nos. 9 to 23) which actually averaged
6.5m deep. The tops of these piles will need preparing before work on the capping beam can
proceed.
Copies of the relevant correspondence and documents are enclosed.
Ypure/aithfully
*vT ^\j
1 . ^-^U/uiW-'
P. Stuart
Encl.
Standard Builders letter 30/05/90, Capping beam schedule, Bending Schedules, Drawings
202/11 1 and 112, AJ's affecting piling, Piling Specification, Borehole Survey, Contractor's _
— Programme, extract from Bill of Quantities, abstract of previous contract documentation. I

STANDARD BUILDERS
STANDARD HOUSE, GREENSEA INDUSTRIAL ESTATE, GREENSEA
\\ TEL 70 435267

OUR REF.

FAX. 10 435261

IM/KW

3oth May 1990
and Long Architects
66 Coley Place
Redwood
Dear Mr Brown
Re: Tophill School - Piling

As you are aware from our report at the first site meeting
our piling subcontractor has failed to achieve the progress
intended as shown on our construction programme.
The reasons he has given are as follows:
(1)The information given in the borehole survey has proved 1
be substantially incorrect. Ten of the fourteen piles first
bored hit obstructions at approximately 5m deep.
(2) Your late modification of the subcontractor's
reinforcement design delayed commencement by 3 days.
In addition because of the actual ground conditions the
Continuous Flight Auger (30 tonne) employed initially has had]
to be replaced by a 30 RB Track mounted crane (42 tonne) with]
RTC drilling auger and Kelly bar. The change in machine has
required the subcontractor to modify his construction
techniques as the new rig needs the use of casings whilst
• forming the piles . An additional problem was the presence of
ground water at 4.5m which affected methods of concrete
placing.
Accordingly we must report l 1/^ weeks delay to the project and:
request that you grant us an extension of time.
Yours faithfully

I.Morris
Contracts Manager

GENERAL SUMMARY;
From Page

1/144

150142.49

2/180

428222.02

AL SERVICES AND WORKS - SECTION 1

3/72

211136.79

AL SERVICES AND WORKS - SECTION 2

4/54

152469.90

H/S

99960.00

E/S

39914.66

L/S

2231.25

ARIES AND PREAMBLES

Volume 4
1EATING SERVICES SPECIFICATION - ITEM
'olume 5

JLECTRICAL SERVICES SPECIFICATION - ITEM
'olume 6

iNTTY AREAS AND PLANTING SPECIFICATION - ITEM
TOTAL CARRIED TO FORM OF TENDER

£ 1084077.11

IY OF FINANCIAL SETTLEMENT BETWEEN CHURCH GOVERNORS AND STANDARD
)ERS.

)RK COMPLETED

£

p

;LL NO. 1

PRELIMINARIES AND PREAMBLES

10842.49

ILL NO. 2
PRIMARY SCHOOL

1962.60

NO. 3
ERNAL SERVICES AND WORKS

- Section 1

8100.50

- Section 2
NO. 4 - 6

NIL
20905.59

to DEMOBILISATION AND LOSS OF PROFIT

25000.00
45905.59

OF ORIGINAL MAIN CONTRACT DOCUMENTS
nployer, Consultants, etc.
; Employer will be the Cuurch Governors, Evening Way, Central.
• Architect named in the Contract will be J. Dee B.Arch., F.R.I.B.A., Partner, Dee and Long Architects,
j Coley Place Redwood.
• Quantity Surveyor will be J. Arkwright Associates, 64 Coley Place, Redwood
; Heating, Electrical and Mechanical Engineers will be The Sargent Partnership, Partnership Buildings,
dwood.
he Structural Engineers will be Thomas, James and Walker, 12 Small Lane, Greensea.
[.Description of Works
;work covered by these Bills of Quantities comprises the erection and completion of:ktwo storey detached primary school providing classroom accommodation with toilet facilities, teaching
ttaff accommodation with toilet facilities, refectory/hall, kitchen and boiler house etc.
Tie whole is of traditional construction generally with brick faced reinforced concrete perimeter retaining
walls in the foundations. The superstructure has a concrete frame and upper floors, external hollow walls
with facing brick outer skin and blockwork inner skin. The roof is to be constructed of timber rafters and
covered with asbestos free compound interlocking slates all as shown on the location drawings. The floor
area measured inside external walls and over all internal partitions is approximately 1231m .
Also included are mechanical services, electrical services and external works including drainage, mains ser
vices, bored piling stabilisation of an existing retaining wall, construction of new retaining walls and access
tamp, demolition of the existing school buildings together with retaining walls within the site area.
! Completion
: Works are to be completed in 75 weeks from the date for possession.
jWhere found convenient to the Employer the Contractor shall release any completed sections as early as
sible for use pending final completion.
: works are to be completed as follows:Construction of the new school, external works and services including the demolition of an attached toilet
'lock and retaining wall within Area A shown on drawing S092-101/2.
'lition of existing school buildings, external works and services within Area B shown on drawing S092- Contractor is to prepare and submit to the Architect within four weeks of the signing of the Contract a
faster Programme as defined in Clause 5 of the Conditions of Contract in accordance with which he proi to execute the Works, and a schedule of times when he will require details from the Architect, includ\
ng instructions as to the placing of orders with nominated sub- contractors and nominated suppliers.

5 Site Conditions
a) The new buildings will be situated within the site of the existing Schools, Tophill, Redwood.
to) The Contractor's attention is Jrawn to the existing school buildings on the site.
^Access to and from the site for Section No. 1 will be via the main access off High Road. The Contractor
Jnust allow for forming a temporary access off Low Street including any necessary excavation, formation of
Diary road surface and pavement crossing, taking down work disturbed on completion.
Zj)The Contractor is to comply with all police and all traffic regulations.
The Contractor's working space will be confined as indicated on drawing S092-101/2.
(f)The Contractor is advised to visit the site and ascertain the nature of the ground to be excavated, see also
preambles - Excavation and Earthwork. The Contractor is advised to examine the site and to study the exist
ing survey drawing and to take note of the presence of all possible hazards. The site may be inspected by arJpigement with the Architect.
(h) Any sand, gravel, coal, minerals or other useful materials that may be discovered on the site during the
excavation shall remain the property of the Employer, or NCB in the case of coal and the use or disposal
:reof may not be made without the agreement of the Architect.

I4 Conditions of Contract

He Contract will be a lump sum contract on a fluctuation basis.
The Articles of Agreement and Conditions of Contract will be the Standard Form of Building Contract,
Local Authorities Edition with Quantities, 1980 Edition, issued by the Joint Contracts Tribunal. Allow for
1 expenses in complying with these conditions.

Appendix to Form of

Statutory tax deduction scheme
- Finance (No. 2) Act 1975

Contract.
Clause
Fourth recital
and 31

Settlement of disputes Arbitration

5-1

Date for Completion

1-3

Defects Liability Period (if none
other stated is 6 months from the
day named in the Certificate of
Practical Completion of the
Works)

17 2

Insurance cover for any one
occurrence or series of
occurrences arising out of one
event

21-1-1

Percentage to cover
professional fees

22A

Date of Possession

23-1

liquidated and ascertained
damages

24-2

Period of delay: [z]

28 1 3

(i) by reason of loss or damage
caused by any one of the
Clause 22 Perils

28-1-3-2

3 MONTHS

(ii) for any other reason

28 1 3 1, 28 1 3 3 to
3-7

1 MONTH

Period of Interim Certificates (if
none stated is one month)

30 1 3

Retention Percentage (if less
than 5 per cent) [aa]

304 11

Period of Final Measurement
and Valuation (if none stated is
6 months from the day named in
the Certificate of Practical
Completion of the Works)

30-6-1 2

(See Article 5 1 6)
14/10/91

1,000,000.00

7/5/90.
at the rate of

£ _240p_._OQJer

[z] It is suggested that the periods should respectively be
three months and one month It is essential that periods
be inserted since otherwise no period of delay would be
prescribed.
LA With 1 /on

Employer at Date of Tender *-i
'eonti'ootor'/is not a 'contractor'
for the purposes of the Act and
the Regulations
* (Delete as applicable)

week

1 MONTH

6 MONTHS

[aa] The percentage will be 5 per cent unless a lower rate
j
is specified here

55

'tnotes

Period for issue of Final
Certificate (if none stated is
3 months) [bb]

30-8

Work reserved for Nominated
Sub-Contractors for which the
Contractor desires to tender

35-2

Fluctuations:
(if alternative required is not
shown clause 38 shall apply)

37

Percentage addition

38 7 or 39 8

Formula Rules

40-1-1-1

clause 40

rule 3

Base M

rule 3

Non-Adjustable Element
10
(not to exceed 10%) j

rules 10 and 30 (i)

Part l/RtttW [dd] of Section 2 of j
the Formula Rules is to apply

[bb] The period inserted must not exceed 6 months
[cc] Delete alternatives not used

3 MONTHS

19 90

[dd] Strike out according to which method of formula
adjustment (Part I - Work Category Method or Part II Work Group Method) has been stated in the Bills of
Quantities issued to tenderers
LA With lit

Architect's name
and address

DEE AND
55

Lg NG ARCHITECTS

CQLEY PLACE

REDWOOD
Works
situate at
To contractor

Architect's
Instruction

TOPBILL SCHOOL
REDWOOD
Instruction no.

STANDARD BUILDERS
Under the terms of the Contract

dated

1 1

Date 18/5/90

29th APRIL 1990
I/We issue the following instructions. Where applicable the contract sum
will be adjusted In accordance with the terms of the relevant Condition.
For office use: Approx coifs
£ omit

Instructions

(a)

Concrete haunching to North retaining wall to remain
with line of piles moved out as drawing.

(b)

Omit: piles No's 1 - 8 along retaining wall.

Office reference

£ add

Signed
Architect/Supervising officer
Amount of contract sum £

Notei

± Approximate value of previous Instructions £
£
± Approximate value of this Instruction £
Approximate adjusted total £

To Contractor

Copies to Employer I—I

Heating consultant

Electrical consultant I—I

Quantity surveyor

I_I

Clerk of works

|_|

Structural consultant

L

LJ

Architect's file

L

[rchitect's name
and address

Works
situate at
To contractor

DEE AND LONG ARCHITECTS
66 COLEY PLACE
REDWOOD

Architect's
Instruction

TOPHILL SCHOOL
REDWOOD
Instruction no.

STANDARD BUILDERS

Date

Under the terms of the Contract

dated

20
25/5/90

29th APRIL 1990
I/We issue the following instructions. Where applicable the contract sum
will be adjusted in accordance with the terms of the relevant Condition.
For office use: Approx costs
£ omit

Instructions

Ca)

Issue of revised bending schedules for pile and
capping beams reinforcement.

(b)

Omit piles Nos 80 & 82 along the west retaining wall.

Offlc« reference

£ add

Signed
Architect/Supervising officer
Amount of contract sum £
± Approximate value of previous instructions £

Note*

£

± Approximate value of this Instruction £
Approximate adjusted total £

To Contractor I_I

Copies to Employer

•ting consultant I_I

Electrical consultant

Quantity surveyor I_I

n

ClerK of works

LJ____________

I_I

Structural consultant

L

LJ

Architect's file

L

'Thomas, James and fWatk&r
Structured 'Engineers

Schedule of capping beam levels.
)te:- capping beams is constant thickness except at steps

'

Pile No's
(inclusive)

Top Capping beam level

Notes

1&2

196.300

* Beam extends 150mm past pile at end.
Step under pile No. 2 full width of pile.

3&4

196.075

* Ditto No. 4 Ditto

5&6

195.850

* Ditto No. 6 Ditto

7&8

195.700

* Ditto No. 8 Ditto

9-14

195.550

-

15-17

195.700

* Ditto No. 15 Ditto

18-21

195.850

* Ditto No. 18 Ditto

22-24

196.000

* Ditto No. 22 Ditto

25-27

196.150

Ditto No. 25 Ditto

28-30

196.300

Ditto No. 28 Ditto

31-33

196.450

Ditto No. 31 Ditto

34-36

196.600

Ditto No. 34 Ditto

37-40

196.825

Ditto No. 37 Ditto

41-43

197.050

Ditto No. 41 Ditto

44-47

197.275

Ditto No. 44 Ditto

48-51

197.500

Ditto No. 48 Ditto

52-56

197.725

Ditto No. 52 Ditto

57-61

197.950

Ditto No. 57 Ditto

62-67

198.175

Ditto No. 62 Ditto

68-74

198.400

Ditto No. 68 Ditto

75-89

198.625

Beam extends 150mm past pile at end
Step under pile No 75 full width of pile.

tawing No. 202/100

Revisions

tote 27/03/90
hawn by : LD

Checked by: RES

,

\

,

;
•

~i
15

1

5000
9400
130.375M

600
40

1700

128.325m

7900

4000

280

600

24

360

168

1700

96.250m

1700

2700

5900

86

20

20

37

86

20

20

37

86

37

20

20

Length of Shape
each bar code
mm

630

STRT

STRT

1500

630

STRT

STRT

1500

630

1500

STRT

STRT

A
mm

125

125

125

mm

B

9500

8000

6000

mm

C

Date 25/05/90

Revision B

Drawn by LD

E/R
mm

Wt.kg

BENDING
SCHEDULE

REV

*Note, link may be cat to suit coil length

*Note, link may be cut to suit coil length

*Note, link may be cut to suit coil length

mm

D

Checked by RES

Total Wt.

Note Spiral links bar markOS to be 8mm dia plain round hard drawn wire to BS 4482

1

40

8dia

08

15

40

T25

07

7

40

T25

06

15

T25

03

40

8dia

08
1

T25

05

24

7

360

225

15

15

105

225

7

15

No. in Total
each No.

15

24

24

15

15

15

15

No. of
Mbrs

24

T25

04

8dia

08

T25

T25

03

03

T25
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Second Year Integrating Project.
•nts of Student Pack.
Booklet contains the following
Timetable and method of operation
Setting the scene
Memo from Partner Building Services Dept.
Memo from Partner Cost Planning Dept.
Memo from Partner Computer Services Dept.
Memo from B.LLoyd Partner

Letter from Central Education Trust
General Summary of negotiated tender from Standard Builders
Prime Cost Sums Summary page.
Provisional Sums Summary page.
Bill No.1

Preliminaries pages 1/1 and 1/2.
Preambles pages 1/98 to 1/103 inclusive.
Bill No.2
External walls pages 2/53 to 2/57 inclusive.

iuments provided loose
Detailed cost analysis pages A,B & C. (B.C.I.S proforma)
Drawings Nos.
S092/101/2 Location Plan
S092/101/2324 Ground Floor Plan
S092/101/2526 First Floor Plan
S092/101/17 Section A-A
S092/101/18 Sections B-B & C-C
S092/110/1 Elevations
Section 3-C

Timetable and method of operation
9nts will participate as individuals but may cooperate in terms of the research required for
^answers. However all submitted work must be produced individually and any work which
t obvious collusion at this stage will be marked down.
Indents are asked to use word processing for their answers which will then receive additional
urks which will be added to the computer studies section of the project. Particular attention
•Lid be given to the format of the documents produced.

imetable.
his project booklet will be handed out on Friday the 15th March at 9 am. in Room G607.
•ere are four subject areas in this stage of the project namely.
1

Building Services II.
Law II.

I

Design Economics.
Computer Studies.

lie questions are contained in the memos and letter enclosed.
il subjects carry equal marks.

i

foe Computer Studies work can be carried out in the Computer Laboratory Room G505.
Die following times have been assigned for Wednesday 20th March:

(

Tutorial Group A

9.00am -11.00am

Tutorial Group B

11.00am - 1.00pm.

Tutorial Group C

1.00pm - 3.00pm.

Tutorial Group D

3.00pm - 5.00pm.

The laboratory will also be open late on that Wednesday Evening.

Each subject area is to submitted in a separate folder marked with the subject title and the
Wents name.

The completed work is to be handed in to the Departmental Office Room G624 by 5pm on
Thursday 21st March 1991. You are to ensure that each of the four assignment boxes are
ti(*ed as received and that also the Secretary signs that the work has been received.

Setting the Scene.

jceyour last project the following events have occurred:
Due to the limited timetable for completing the school the Senior Partner advised the client
The Central Education Trust to negotiate with the two lowest tenderers submitted to the
previous client The Church Governors.
\

The result of the negotiations was that the original successful tenderer Standard Builders
offered the lowest price and was accordingly awarded the contract which officially commenced
on the 2nd January 1991.
The contract sum was based upon the original tender price plus and addition of 5.24% to tender
rates excluding P.C. and Provisional Sums. The tender was agreed on a fluctuating basis
NEDO Series 2 with a base date of December 1990.
The contract period is 50 weeks and the contractor is currently two weeks ahead of the revised
programme.
The form of Contract is The Standard Form of Building Contract 1990 Edition Local Authorities
with Quantities.
The unsuccessful tenderer's price was £23,842.51 higher than Standard Builders.

^CONSULTANTS
I.
MEMORANDUM
DATE

March 15 th 1991

FROM:

L. Richards PartnerBuilding Services Dept.

TQ.

Project Team Leader

r
I have been asked to give a presentation to a new client who is considering the construction of a primary
school with a very similar layout and construction to Tophill. Part of this presentation concerns the Heating
and Mechanical Services Installation for the new school.
Would you please prepare a report highlighting the following aspects:
1 .the main design considerations for each installation
2.an outline specification for each installation.
Two aspects appear to be particularly important to the client
(1)Capital and Running Costs
(2)Their green image

CIRCULATED TO:
UlRC

All Project Members

^CONSULTANTS
MEMORANDUM
DATE

March 15 th 1991

FROM:

P. Straiten Partner Cost Planning Dept.

TO:

Project Team Leader

venave been contracted by the BOS and asked to contribute a Cost Analysis of a School. The Senior Part
ner has suggested the primary school but, I am not so sure as to its suitability for future cost planning.
From the Bills of Quantities and Drawings enclosed complete where possible the details necessary for page
A and the external walls element on pages B and C of the attached BCIS pro-forma.
In general terms prepare a reasoned commentary, element by element, as to the suitability or otherwise of
using this project as a Cost Analysis for estimating future primary school projects.

CIRCULATED TO:

All Project Members

^CONSULTANTS
*
MEMORANDUM
DATE

March 15 th 1991

FROM:

D. Ing Partner.

TO:

Project Team Leader

i

part of a presentation to the new client I require you to reproduce the information shown on the BQ Sum
mary Page attached in a Graphical Format.
Please provide me with something which shows all the cost centres but highlights the main cost centres and
the total cost of Tophill School.
This is to be produced on computer and send via our electronic mail system with a paper copy submitted as
back up.

CIRCULATED TO:

All Project Members

•OLYCONSULTANTS
MEMORANDUM
DATE

March 15 th 1991

FROM:

B.Lloyd Partner.
Project Team Leader

r
I attach a copy of a letter from or clients, Central Education Trust, dated 28th February 1991. The contents
are self- explanatory.
As far as the right of way is concerned, if this were exercised by the adjoining occupier, it could cause all
sorts of problems during construction and afterwards. I would prefer it if the right of way did not exist. Is
there something we or rather the Trusts Solicitors, can do in this respect? I'd like to have some sort of in
structions to put to the lawyers at the forthcoming meeting.
As regards the other two matters which our clients letter raises. I would value your observations as the par
ticular legal points we should be discussing with Trusts Solicitors.
M you prepare a draft letter to the Trust for me to have a look at

CIRCULATED TO:

All Project Members

RET. CET/100

YOUR RET. S092/DB

BLACKS HALL,

CETTTRAL

TeL OO 272727

28th February 1991.
Poly Consultants
Gee House
Campus

I

For the attention for Trefor Hughes, Senior Partner.
Dear Trefor
Re: Tophill School Redwood
I am proposing to arrange a meeting with the Trusts Solicitors within the near future at which
I would like you and your Project Leader to be present.
With a view to saving time (and costs - lawyers fees being as high as they are!!), may I take
the opportunity of canvassing your observations on a number of matters, so that you and I
can agree in advance the particular legal points we can raise, and the instructions the Trust
can issue to the lawyers.
irstly, the solicitors indicated prior to completion of our purchase that there is an old right of
way affecting the site. The right is in favour of the land to the rear, now the site of a large
residential property owned by a local businessman, Bert Maxwell. For your information I've
indicated the route on the copy plan S092/101/2 attached. The right of way is effectively one
to what is now the rear garden of Maxwell's property. We weren't much bothered by the
existence of this right at the time of the purchase, and - as far as we can ascertain - it is not
used. Maxwell's house has its own driveway access to Low Street. Maxwell, apparently is
something of a local benefactor, associated with various charities - but not our own.

I

I have become a little concerned about the effect of this right of way upon construction, and
upon the school, once we are up and running. I mink that the Trust should have given more
thought to it at the time.

Secondly, one or two of the trustees have expressed a concern about the general safety of the
buildings immediately abutting the school site. They are currently owned by the County
Council, but are disused and in a derelict condition. I am concerned about the possible
effects upon the school, especially loose slates and masonry in high winds, and also that the
adjoining buildings may be an attraction to the children when we are established. Obviously,
also, any hazard from these buildings during the construction would be particularly
problematic. Surely the County Council has some responsibility here?
^^Hffi^^^^

Thirdly, and finally, I am not quite sure how I should pursue with the former owners, the
Church Commissioners the question of the statue which originally stood at the eastern end of
the site. It seems that this was taken by the Vendors when they sold to us (though they didn't
tell us!), as being of particular religious interest. I know that, when I and other trustees
inspected the site before our purchase, we all remarked upon its aesthetic appeal, and felt that
it would be a pleasing feature of the overall scheme as I know did your project leader.
Perhaps you could drop me a line with your comments, as soon as possible.
Yours sincerely

P. Stuart.

GENERAL SUMMARY
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1/144

150142.49

2/180

428222.02

3/72

211136.79

4/54

152469.90

H/S

99960.00

E/S

39914.66
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2231.25

11 NO. 2
jMARY SCHOOL
feme 3
UNO. 3
CTERNAL SERVICES AND WORKS - SECTION 1
LLN0.4
CTERNAL SERVICES AND WORKS - SECTION 2
tome 4
SATING SERVICES SPECIFICATION - ITEM

jffilei
SERVICES SPECIFICATION - ITEM
fH,ll
JCTRICAL
wme 6

^JTIT AREAS AND PLANTING SPECIFICATION - ITEM
TOTAL ORIGINAL TENDER

£ 1084077.11
48630.00

Less PC and Prov Sums

1035447.11
ADD Negotiated Tender adjustment (5.24% on BQ rates)

>

54257.43
1089704.54
48630.00

ADD PC and Prov Sums
REVISED TENDER SUM

_G/S.

£1138344.54

P.C. Sums - Summary

iment 5A

W.C. Cubicles

660

.00

Sub Element 1 Fitted Furniture

2560

.00

Kitchen Equipmentlsland & Servery

9800

.00

Kitchen Equipment

3800

.00

Sanitary Appliances

3060

.00

TOTAL

£19880 .00

Provisional Sums - Summary
£

p

Preliminaries

1050

.00

Contingencies

15750 .00

Sub element 1

Fitted Furniture

750 .00

7000

Contingencies
Temporary Division of drains
Incoming water mains & meter

.00

500 .00
1500 .00

Incoming gas main and meter

1500.00

Incoming electric main

700 .00

TOTAL

£28750.00

Prelimin iries
Note to Contractor
Tenders will remain open for acceptance for a period o • three i lonth
from the date given for return of tenders, and the pr< cedure to be
followed for the selection of the successful tenderer wi 11 be thi it laid
down in the Standing Orders of the Central Education il Trust
The Contractor's attention is drawn to the instructions contaii ied in
the letter enclosing tender documents and that these mi ist be c osely
followed.
Attention is particularly drawn to the requirement tha one cc py of
the priced Bills and Specifications completed in ink is to be ret jmed
with the tender, and that acceptance of these tender docu nents
creates a commitment on your part to do so. Contrac tors igr oring
this requirement could prejudice their selection for futuj e tende lists.
All items in these Bills of Quantities/Specificat ons bearing
monetary value are to be fully and correctly priced and mi st ne
extended individually. Each item is to be priced ind< pendently of
other items. If any item is left unpriced, it will be de< :med to have
been included elsewhere in the tender.
The Contractor is to note that in the event of any adjustment of
Preliminary items in accordance with Clause 13 or any possible zlaim
for loss and/or expense arising under Clause 26 of the Conditi i >ns of
Contract, where preliminary items are subject to adju:
fcr loss
and/or expense the amounts set against the individu prelin inary
items in these Bills of Quantities will be those used the bz sis of
calculating such loss and/or expense.
Any cost the Contractor considers dependent on the < "ontrac: sum
must by identified and the calculation shown on submission of
tender. If identification and calculation of such cos s are rot on
tender documents, it shall be deemed that no such costs exist.
It will be deemed that the cost allowed against these
will be to provide the services, plant and items of work specifi sd for
the full contract period stated in Item 2.
No unauthorised alteration, addition, condition or note is to be made
to the text of these Bills of Quantities. If any alteration, adc ition,
condition or note is made, it will not be recognised and the tej t will
be rigidly adhered to.
I

Fo Collection

fl^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H,

Note to Contractor (Cont)

Prelimin iries

£

^^^^^^^^^r

Notwithstanding the provisions of SMM Clauses B8.h, B13.r, 137.4
and S25.4 for 'Drying out the building' see Item 28.

Employer, Consultants, etc.
The Employer will be the Central Educational Trust, Blacks Hall,
Central.
The Architect, Quantity Surveyor, Heating, Me< hanica and
Electrical Engineers will be Poly Consultants, Gee Ho ise, Cai npus.
The Structural Engineers will be Thomas, James an< 1 Walk *, 12
Small Lane, Greensea.

Description of Works
The work covered by these Bills of Quantities comprise s the en ction
and completion of:A two storey detached primary school providin I class room
accommodation with toilet facilities, teaching staff ac< omrmx ation
with toilet facilities, refectory/hall, kitchen and boiler louse e c.
The whole is of traditional construction generally wit i brick faced
reinforced concrete perimeter retaining walls in the founds tions.
The superstructure has a concrete frame and upper fl< ors, ex emal
hollow walls with facing brick outer skin and blockwo rkinnei skin,
The roof is to be constructed of timber rafters and :overe< with
asbestos free compound interlocking slates all as s lown c n the
location drawings. The floor area measured inside extei nalwaJ sand
over all internal partitions is approximately 1231m .
Also included are mechanical services, electrical service ; and
external works including drainage, mains services, bored >iling
stabilisation of an existing retaining wall, construe tion o new
retaining walls and access ramp, demolition of the ex isting s chool
buildings together with retaining walls within the site irea.

To Coll ection.

P

Preambles

BRICKWORK AND BLOCKWQRK
Qualifications
Bonding Ends
Notwithstanding the provisions of SMM Clause G.I3 and G.33
descriptions of bonding ends of brick or block walls to other new
construction shall be deemed to include pockets as required and extra
material for bonding.

Damp-proof courses
Notwithstanding the provisions of SMM Clause G. 37.2 the statement
that no allowance has been made for laps shall be deemed to be
included in the descriptions.

Reinforcement
Notwithstanding the provisions of SMM Clause G.39 the statement
that no allowance has been made for laps shall be deemed to be
included in the descriptions.

Making good
Notwithstanding the provisions of SMM Clause G.51 the descriptions
of the labours mentioned shall be deemed to include making good
brickwork and blockwork.

Air bricks, etc.
Notwithstanding the provisions of SMM Clause G.52, air bricks, soot
doors, ventilating gratings and the like have in all cases been measured
separately from their associated openings.

Classification of work
Notwithstanding the provisions of SMM Clause G.3.1.b and c, no
distinction has been made between loadbearing and non-laodbearing
superstructure.

Definitions
Narrow trenches
Where the width of trenches, including any measurement for working
space, does not exceed the thickness of the walls in them by more than
0.5m when their depth to the base of the walls is greater than 1m, they
are described as 'narrow trenches'.

Preambles

Half brick
The size denoted by the term ' half brick ' is the width of the bricks described
irrespective of their length.
Materials

^

Mortar

g

Mortars shall be composed of cement and sand, cement, lime and sand or
coloured mortar and cement by volume in the mixes specified and must be
gauged on site.

C

The lime and sand in cement-lime mortar shall be first mixed together before
the cement is added.

^^

Mortar for facing bricks in superstructures shall be 2 volumes of Portland
cement with 9 volumes of LSM Tilcon coloured mortar reference Y7.
Bricks

E

Bricks shall be 215mm x 102.5mm x 65mm (work size) in accordance with
BS 3921.

v

Facing bricks shall be mixed red rustic bricks ref. TO3 manufactured by
Steedy Brick Co. Ltd., P.O. Box 3, Brompton Hill, Newcastle, Staffs. ST5
OQU.
Facing bricks shall be well moulded, true and square, and have clean, sharp
arrises and shall be free from cracks and other defects. Bats shall only be
used where required for bond.
Facing bricks shall be off-loaded by hand or machine and carefully stacked.
Marked or damaged facing bricks will not be accepted.
Samples of all bricks shall be submitted to the Architect for approval before
orders are placed.

Blocks
K

I

Concrete blocks shall conform to BS 6073 and shall be manufactured from
natural aggregates as BS 882, 1201 : Part 2 : 1973 and shall be 440mm x
215mm (work size).
Gryphonn clinker concrete blocks are obtainable from Tingham Grange
Ltd., Viaduct Works, New Road, Hengoed, Mid Glamorgan.
Celcon Standard autoclaved aerated concrete blocks are obtainable from
Celcon Ltd., Celcon House, 289-293 High Holborn, London WC1V 7HU.
All blocks shall be stored, handled and laid in accordance with the
lufacrurer's recommendations.

Preambles

Blocks (Cont)
Fair face blocks shall be off-loaded by hand or machine and carefully
stacked. Marked or damaged blocks will not be accepted in fair face work.
Samples of all blocks shall be submitted to the Architect for approval before
orders are placed.

Damp proof courses
Ledkore damp proof course is manufactured by Callender's Bituminous
Products Ltd., 455 Wick Lane, Bow, London E3 2TF.
Hyload damp proof courses are manufactured by Ruberoid Products Ltd.,
Brimsdown, Enfield, Middlesex, EN3 7PP.
Vertical damp proof courses and locating strips to be pinned to the window
jambs before placing in position for building in.

Halfen ties, channels and frame cramps
Halfen ties, channels and frame cramps are manufactured by Halfen Ltd.,
Griffin Lane, Aylesbury, Buckinghamshire, HP19 3BP.

Expansion joint material
Flexcell joint filler and Thioflex 600 are manufactured by Expandite Ltd.,
Chase Road, London NW10 6P5.
Compriband 4V is obtainable from Compriband Ltd., Towerfield Road,
Shrewburyness, Essex, SS3 9QQ.

Wall reinforcement
Exmet expanded metal reinforcement is manufactured by the Expanded
Metal Co. Ltd., P.O. Box 14, Longhill Industrial Estate (North), Hartlepool,
TS25 1PR.

Plastic cavity closers
Dacatie plastic cavity closers are obtainable from Rodway Plastics Ltd.,
«
Rodway Road, Shirley, Solihill, West Midlands B90 4NR.

Hilti hammascrews

~

Hilti hammascrews are obtainable from Hilti (Great Britain) Ltd., Hilti
House, Chester Road, Manchester M16 OGW.
Workmanship
Brickwork
The Contractor shall allow in his rates for raking out every third vertical joint
above window and door openings.
M

All external doors and windows are to be built in as work proceeds.

Preambles
STRUCTURAL ENGINEER'S PERFORMANCE SPECIFICATION
BRICKWORK AND BLOCKWQRK

1. Materials
Cement shall be ordinary Portland Cement to BS 12 delivered in sound secure
bags and stored in a waterproof store and used in order of delivery.
Sand for mortar shall be naturally occurring sand or consist of crushed rock
or gravel or a combination thereof with naturally occurring sand. It shall be
clean and comply in all respects with B S.I 200 and well graded from 5mm
(3/16") down in accordance with Table 1 therein.
Lime shall, unless otherwise approved in writing, be a Calcium Hydrated
Semi-Hydraulic Building Lime, complying with BS.890, Class B for
building mortar and is to be handled and stored as described for cement.
All bricks and walling shall be good, hard, sound, clean and well burnt and
shall be free from cracks, flaw or other defects and shall be equal to samples
approved by the Architect.

^^

F
K

Common bricks shall comply with BS 3921 Part 1, Table 1, 3 and 6: Class
5 below ground floor level and Class 3 above, and be 65mm good, hard,
sound, clean and well burnt, and shall be truly shaped, free from cracks,
flaws or other defects obtained from an approved source and equal to samples
deposited with and approved by the Architect.
Engineering bricks shall comply with BS 3921 obtained from an approved
source and shall be 65mm ordinary quality, solid, engineering bricks Class
'A'or C B'as specified.

G

Concrete blocks shall comply with BS 6073, Parts 1 and 2 and shall be
440mm x 215mm (work size).

H
_

Cement mortar to brickwork shall consist one of part of Portland cement to
three parts of sand by volume.

J

Composition mortar to brickwork shall consist of one part of Portland
cement to part of lime and six parts of sand by volume .Approved mortar
plasticiser may be used in lieu of lime and this must be used strictly in
accordance with the manufacturers instructions.
Coloured mortar for brick facework and for pointing shall be LSM Tilcon
coloured mortar reference Y7.
Wall ties for cavities unless otherwise stated, shall be stainless steel
vertical-twist type to BS 1243 Figure 1.
Sheet lead shall comply with the requirements of BS 1178 and be best milled
lead of the full thickness specified, well and neatly dressed without injury
to the surface and without the use of solder, and rates shall include for all
materials required for the proper execution of the work.
1 tint

Preambles
2. Workmanship
Brick and blockwork are to conform to BS 5628, Part 1: CP. Ill and CP. 121
Parti.
The Contractor shall satisfy the Engineer before build orders are placed and
at intervals, as required throughout the period of delivery that all bricks and
blocks used have the relevant minimum average crushing strength specified.

I
I
I

The Contractor shall either furnish the Engineer with the certificate of these
tests which shall be carried out by an approved independent testing authority
or produce evidence to show that a regular, frequent and efficient method of
quality control a referred to in BS 3921 and BS 6073 Parts 1 and 2 is used
by the brick or block manufacturer at the particular works from which the
bricks will be obtained. The Contractor shall arrange that the brick or block
manufacturer or his agent shall permit the Engineer, if he so wishes to
periodically test samples from the bricks delivered or about to be delivered
to the site.
Preliminary and Site Control Tests shall be carried out in accordance with
Appendix A or BS 5628, Part 1:1979. The result of site samples tested at 7
days and 28 days shall be deemed to pass if the strengths exceed the values
specified in Clauses A. 1.3 of Appendix A referred to above.
The results of all tests are to be communicated to the Engineer as soon as
they are available.
In the event of the 28 days site samples failing to meet the requirements the
Contractor shall, if required by the Engineer take down and rebuild the
affected work at his own expense.
The Contractor shall pay and bear all costs in connection with testing
requirements of this Section.
Brickwork shall be built in English Bond but half brick walls and half brick
skins to hollow walls shall be built in Stretcher Bond. No bats shall be used
except where required for bond.
Bricks shall be laid with their frogs uppermost.
The brickwork shall be carried up in a uniform manner rising four courses
to 300mm and no portion is to be raised at on time more than 900mm above
surrounding work. All perpends, quoins, etc. shall be kept strictly true and
square and the whole properly bonded together and levelled round at each
floor.
The work shall be well bedded and all joints including the cross joints are
to be well filled up solid with mortar.

Preambles

2. Workmanship (Cont)

I

The inner and outer skins of hollow walls shall be tied together with wall
ties as specified.
The ties shall be carefully laid so that they do not fall towards the inner
thickness of the wall, and shall be placed staggered 900mm apart on every
fourth course and at closer intervals where shown on the drawings and at
reveals and openings.

i

All fair faced and faced brickwork shall be kept clean. Rubbing or staining
brickwork will not be permitted.
During periods of heavy rain the walls shall be carefully covered and scaffold
boards adjacent to brickworks shall be turned back.
All bricks for fair face are to hold a good arris and all are to be selected on
site for evennes of colour and freedom from cracks, spalls etc.
All damp proof courses are to be laid and bedded on a level bed joint with
mortar and are no to be laid on the top of brickwork.
All lapped joints in damp-proof courses shall be fused and dressings
executed only with the application of heat in strict accordance with the
manufacturers instructions.

i /i ml

r
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Bill Mo. 2
Element ;.E External N Vails

ELEMENT 2.E - EXTERNAL WALLS
Cat. CONCRETE WORK

Generally
Precast concrete; type C30P; vibrated
Lintels; fixing by bedding in cement-lime mortar
ar
(1:1:6)
103mm x 140mm x 2.210m; reinforced withi two
No. 12mm diameter and one No. 6mm diameter
eter
mild steel bars and 6mm diameter mild steel
stirrups at 300mm centres

1

No

//•of

M

o?

2/9

230mm x 140mm x 1.310m; reinforced with three
No. 12mm diameter mild steel bars

2

No

13 -or

zc.

1 0

2/9

three
230mm x 140mm x 2.210m; reinforced withtthree
No. 16mm diameter and two No. 6mm diameter
eter
mild steel bars, and 6mm diameter mild steel1
stirrups at 300mm centres

2

No

*/.«

4-3

IL

39

m2

c-7,

n

H

401

m

M7

/in

11

39

m

6'-37

23/2

35

2/9

Sundries in all concrete work
Synthaprufe; two coats brushed on
2/6

over 300mm girth; to vertical concrete surfaces
ces
Id steel
Halfen channel type HLS 38/17; galvanised mild

2/6

vertical; casting into concrete
Halfen channel type 38/17 holed for screws at
450mm centres; galvanised mild steel

2/6

.ing
vertical; casting into concrete subsequent fixing
with screws

r

o Colle :tion

£

^
Bill Mo. 2
Element ; -EExternal N Valls

Cat BRICKWORK AND BLOCKWORK
Superstructure

Common bricks; BS 3971; solid, ordinary quality,
class 3; in cement-lime mortar (1:1:6); stretcher
bond
Skins of hollow walls
2/11

half brick thick

Ik 5

12

m2

13 -SI

579

m2

2/.»f

1

m2

W -<K

5

m

uu.

—

206

m

S-ll

5

No

/052.
—

2

No

11.

Facing bricks; in LSM Tilcon coloured mortar;
stretcher bond; raked compressed pointing as
work proceeds
Skins of hollow walls
2/1

half brick thick; facing and pointing one side

12. 43C 12.

Isolated piers or chimney stacks
2/1

two brick thick; facing and pointing each side

?Z

4-fr

Fair returns
2/1

r

two brick wide
Flush bands; bricks-on-end; pointing one side

2/11
2/11

103mm x 215mm; horizontal
Ends

•

vf^^w

y4^v

—

No

2-fl

4-z

18

No

2-SI

39

m2

2/11

Raking cut ends

2/11

Internal angles

17

2/11

External angles

—

u
—
—

fc-7

4-5

I?

222.

1,0

w

11

Gryphonn clinker concrete blocks; solid;
compressive strength 7N/mm2; in cement-lime
mortar (1:1:6)
Walls or partitions
2/11

75mm thick

r

o Colle :tion

£

V

^^m
Bill 4o. 2
Element: :.E External \ Vails

Cat. Brickwork and Blockwork (Cont)
Superstructure (Cont)

jd concrete
Celcon Standard autoclave aerated
blocks; solid; compressive stre th4N/mm2 ; in
cement-lime mortar (1:1:6)
Skins of hollow walls

2/1

230mm thick

,,,

533

m2

83

m2

^

576

m2

o- k3

131

m

3.-2A

4

m

2-26

m2

"*•

nrk
\Jm IV
Sundries in brickwork or blockwork

Forming cavities between brick>
(no wall ties)

2/1

48mm wide
Forming cavities in hollow walli
900mm centres horizontally and
vertically, staggered

2/1
2/1

2/1

k and other work

/all ties built in at
Omm centres

48mm wide
mm wide;
Closing at tops with slate 175mm
horizontal; bedding in cem -lime mortar
(1:1:6)
Closing at tops with slate 1 mm wide; raking;
ar (1:1:6)
bedding in cement- lime mortar
Purlboard Ltd.,
ig Purlbos
Thermofoil insulation board; Coolag
Middleton,
Heysham Works, Middleton Road,
Morecombe, Lancashire LA3 3PP

2/11

39

40mm thick; vertical
vanised
Reinforcement in walls; Exmet; galvanised

2/11

18

>mm long
ref. 765-270; 178mm wide x 400mm

r

No (7-2-?

o CoUe :tion

£

?

—^^m
i

Bill 1o.2
Element '. .EExternal N Valls

rickwork and Blockwork (Cont)
iperstructure (Cont)
undries in brickwork and blockwork (Cont)
icpansion joints in facing brickwork

2/11

10mm wide; vertical; in half brick thick skin of
hollow walls; sealing with 40mm deep
Compribond V to waterproof joint and 15mm
Thioflex 600 one side
(PROVISIONAL)

2. So

it

"70

*•/»

w
?

No

*.»/

,511

^

1090

No

,.„

,„.

10

39

m

i-n

690

No

25

m 10 -01

215

m

i-H

4

m

345

xpansion joints between blockwork and concrete
oik
2/11

10mm thick; horizontal; filling with Flexcell filler
230mm wide

2/11

10mm thick; raking; filling with Flexcell filler
230mm wide

•}-L

emax sliding brick anchor; galvanised mild steel;
arris and Edgar Ltd, Progress Works, 222 Purley
fay, Croydon CR9 4JH
2/11

sliding brick anchor; full tie - 1, half tie -1; welded
to 40mm x 40mm x 5mm x 90mm long angle,
holes for screws - 2; fixing by screwing
alfen brick ties; galvanised mild steel

2/11

HKT 1 x 150mm long; one end built into
brickwork or blockwork, other end slotted into
channel (included elsewhere)

WOODWORK
indries in woodwork
ugging concrete
2/20

at 450mm centres

2/20

generally

o Colle :tion

£

n-z
n°(

witi

&3

So

35

Cat. METALWORK

^

Bill o.2
Element : .EExternal > Valls

;cted steel lintels
ment-lime mortar (1:1:6)

.^6
--77
«f

2/30

type OL1; 1.350m long

2

No °l

2/30

type OL1; 2.100m long

2

No

To Co llectic n

^} 2_
2-^

5b'

^

L,(,

TION
«2/53

23/2

'c 2/54

/q-oo-7

;e 2/55

-3S

3s-

;e 2/56

;e 2/57

AL WALLS
r
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DCTMLCC COST an»L*SlS

Job title:

Client:

location:

Tender date:
INFORMATION ON TOT»L PROJECT

Project *nd contract Infonmtion
Contract:

Project details md «ite condition*:

Market cooditlomi:
CxtrwMly co»o«tltiva pric* Oue to *tH>rtag« of work by lov*at t»no«ring contractor.

Contract particul*r«:
typ* of eootrmct:

•a-i. of tender:

££££* Q]

n

n
n
n

Contract period stipulated by client:
•ontas.
Contract period offered by builder:

SO |

|

LABOUR

|

|

MATERIALS

[~~|

YES |

Coat fluctuation

|

1——1

Adjuataente baaed

TES 1——1

on formula

I——I

*° 1——1

Proriaioaal awa
Prime Coat auaa
Preliminaries
Coatinfeneiea

aoctha.

Contract m\m

luaber of tenden iaaued:
•taber of tendera reeeivwd:

ANALYSIS OF SINGLE WILDING
Design /shape information
Ground Floor - Porcn/Hall, Lounge, Dining ROOT, waiting Boo»,StuO». Store, Kitcnen utility. W.C., Garage.
Tirtt Floor

- a bedrooeia. Library , 2 atoraa, batnrooai, B.C.
in the lounge.

Functiocal unit:

Area.:
luanint floora
Ground floor

~

y

Hou«e incorooretaa ga. fired central naatlng auopleanntad by a gaa fire

Deaian /Shape:

5 "o. fiedapacea

Percentafe of fro** floor arae,:

External vail area
Croat floor area

Upper floor*
Gross floor area

Internal cube

•^

Average below around floor

s^^^s^s~

Uaable area

•'

Storej heifjita:

Circulation area
Ancillary area
.2

Internal din. ion

•

m2

•

at (round floor

•

abore (round floor

•

(a)

belov (round floor

f

(b)

Siacle-atorey eoutruction

f

(e)

Tvo-atorey coo. t ruction

f

(d)

-atony conatruetion

t

(e)

-storey construction

I

Gross floor area

mf

floor .pace, not eneloaed
•?

"oof area

Brief Cost Infonaation
Contract iua

I

rria* Co.t luaa

I

rnliBinarie.

t

Contiafencie.

t

Coatract .UB lea. cootincencie.

beinc
b.in«
t

.
* ! of remainder of
t ) contract ...

functional unit
co»t excludinc
external vork.

(
(
(
(

Tender
Base date

CI/SfB

SlMWtV OF ELEMENT COSTS
Tender date

Grou internal floor area:

Preliminaries apportioned amongst elements

Preliminaries snovn separately

Element

l

Subitructure

i

Sunerst ructure

2.A. Fr»»e
2.B. Upper floors
2.C.
2.D.
2.E.
2.r.
2.0.

Roof
Stairs
External valla
Vindovs a external doors
Internal vails 4 partitions

2.1.

Internal doon
Croup element total

Internal finishes
3.A. Vail finishes
3.B. floor finishes
3.C. Ceiling finishes
1.

Croup element total
fittinn and furniahincs

k.

Serriees
Ssnitary appliances
Senricea equipment
Disposal installations
5.0. Hater installations
5.1. Beat source
5.F. Space heating a air treatment
5.C. Ventilating system
5.B. Electrical installations

5.
5. A.
5.B.
5.C.

5.1. das installations
5.J. Lilt a conveyor installations
5.1. Protective installations
5.L. Communication installations
5.K. Special installations
5.1. Builder's vork in connection
vita serricaa
5.0. Builder's profit aad
attsndanee on Mi-rice*

jib-tottf excluding External vorka.
Preliminaries and Contingencies
Ertenu} vorks
'•
'•». Site vork
'•>• Drainage
i.e. external serrices
'•»• Minor building work*
Oreup element total
k* liMWl"
TOtW (less Contingencies)

•CIS.

Total cost
of element
£

Cost per m^
gross floor
area
I

Element
unit
quantity

Element
unit
rate
£

Total cost
of element
C

Cost per sr?
gross floor
area
t

ost per m2
ross floor
area at
st Qtr.1980
UK Keen
I

ci/sre

1

SUBSTRUCTURE

2

5UBC^ST9'JCTL">E

2.6

'Jpoer 'loors

:.c «oo'
:.D

Stain

2.C

Internal walls and partitions

2.H

Intarnal aoors

3

INTERNOL riNISHCS

3.*

Wall finisnaa

3.B

Floor finlahaa

3.C

Calling finiahaa

4

riTTINCS «XO TURNISHINCS

5

SERVICES

5. A

Sanitary appliancaa

5.0

watar inatallationa

5.E

Haat aourca

S.r

Spaca haatlng ana air traatnvnt

S.I

Gaa inatallation

5.0

Buildar'a profit an- attandanca

6

CXTCRML WORKS

6.1

Slta vorka

6.B

Oralnaga

6.C

E»tarnal aarvlcaa

PAELlniNaRICS
C'EOITS
CLIENT I
•RCMITECT:
OWNTITY SURVCYORl
CENCRH CONTRACTOR:

)
)
)

LINE OF TEMPORARY FENCE

LDV STREET

tmz

/WX

LOCATION PLAN
TOPHILL SCHOOL
RED WOOD

DRAWN

mro.

TSP

1/500

7.11.89

00.

GROUND FLOOR PLAN
TOPHILL SCHOOL

TRUE

FIRST FLOOR PLAN
TOPHILL SCHOOL

M «#jn. tfM h 2

•CUB njni im aammciai
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SECTION C-C
TITLE

TQPHILL

SCHOOL

SECTIONS B-B Sc C-C

MOTS

OMA.WN

TSP

«-M

to HO* m4 HMMto
•••. •« il«to
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SECTION A-A

•MM top^Wi >mip

•mi ita to M inm
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SECTION A-A

DO.

^2

'» L'V I'M 'J

SOUTH ELEVATION

NORTH ELEVATION

"

'

I I I

TITLE

ELEVATIONS
TOPHILL SCHOOL
REDWOOD

DRAWN

TSP

DO.

15.1 1.89

J/200

Pavement
to High Road

New
Ratalning wall

LOCATION PLAN

N.T.S.

Existing
boundary
nail to
•xlitlng
propertlei

AMum«d level
of luitobl*
founding itrota

M4DT

THOMAS JAMES
AND WALKER
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202/11

Tophill School
Project Based Study Pack

Calendar 2 - End of May 1992

CALENDAR 2
END MAY 1992
INDEX

A. AS BUILT PROGRAMME TO DATE
B. SUMMARIES
1.CORRESPONDENCE TO DATE
ARCHITECT / CONTRACTOR
ENGINEER / CONTRACTOR
CONTRACTOR / SUBCONTRACTOR
2. ARCHITECTS INSTRUCTIONS
3. CONFIRMATION OF INSTRUCTIONS
4. INFORMATION REQUESTS
C. REPORTS
1.MINUTES OF MEETINGS
2. PROGRESS
3. MEMORANDUM
4. SUBCONTRACTOR STATUS
D. DRAWINGS RECEIVED TO DATE
E. AGENTS DIARY EXTRACTS TO DATE
F. PHOTOGRAPHS TO DATE

Correspondence Architect/Contractor - End of May
Letter Date
2nd February 1992.

From/to

Description

Arch.

Invitation to tender

2. 9th April 1992.

Arch.

Conditional acceptance of tender

3. 19th May 1992.

Cont.

Change in reinforcement to piles, late
receipt of bending schedules - delay no
tice.

4. 19th May 1992.

Cont.

Enclose Contractors programme.

5. 22nd May 1992.

Arch.

Reinforcement as contract. No tele
phone or written request made.

6. 28th May 1992.

Arch.

Approx. position of extg services for
guidance only.

7. 28th May 1992.

Arch.

Confirm receipt of programme with
dates for receipt of information.

Notes

Index of Architects Instructions - End of May
Al No.

Issue Date

Description

1.

14th May 1992.

Carry out whole of works.

2.

14th May 1992.

Attention drawn to PC's and Prov sums.

3.

16th April 1992.

Issue of various drawings, specification
and blank Bills of Quantities.

4.

29th April 1992.

Issue of various structural drawings.

5.

1st May 192.

Omit Prov. Sum. Place order for water
main and meter.

6.

12th May 1992.

Issue of various structural drawings.

7.

12th May 1992.

Omit Prov sum place order for gas main.

8.

12th May 1992.

Issue of various structual drawings and
bending schedules.

9.

13th May 1992.

Remove L.P. gas tanks.

10.

28th May 1992.

Issue of various structural drawings and
bending schedules.

11.

29th May 1992.

Confirm various contractors information
sheets.

Notes

Confirmation of Receipt of Instructions - End of May
cplNo. Issue Date

Description

Al No

1

26th May 1992.

Dust blinding to hardcore need only be sufficient to cover top surface of hardcore.Omit:
visqueen membrane to underside of blinding

11

2

21st May 1992.

Suitable excavated material can be reused as
backfill to the walls up to underside of ground
floor slab.

11

3

1st June 1992.

Piles to west side to be brought up to existing
ground level, and broken out at a latter date.

11

4
5

Not Used
27th May 1992.

Concrete haunching to north retaining wall to
remain, with the line of piles brought out.

14

Notes

Information Requests - End of May

I.R.NO.

Issue Date

Answer by

Description

i.

21st May 1992.

2.

21st May 1992.

Confirm formation level.

3.

21st May 1992.

Nature of filling to voids under
ground floor slab.

21st May 1992.

Please issue drawings "for con
struction".

21st May 1992.

Spec. for backfill material adjacent
to lean mix make up.

21st May 1992.

Detail fixing brickwork to con
crete retaining wall.

21st May 1992.

Detail ditto to structural wall - any
cavity fill?

21st May 1992.

Discrepancies between drawings.

21st May 1992.

Pile top levels, tarmac levels.
(West) cut down piles?

10.

27th May 1992.

Existing haunching north retaining
wall - in line of piles - instruct.

11.

28th May 1992.

Ready mix concrete design mixes
for approval.

Urgent

All bending schedules.

Notes

Central Educational Trust
Tophill School
Minutes of site Meeting Held
21st May 1992

PRESENT:
NAME

POSITION

COMPANY

Mr. I. Morris

Contracts Man.

Standard Builders

Mr. R. Pulman

Project Q.S.

Standard Builders

Mr. J. Alexander

Assistant Site Manager

Standard Builders

Mr. R. Ellis

Associate

Thomas, James & Walker

Mr. L. Sargent

Electrical Engineering

The Sargent Partnership

Mr. J. Upton

Mechanical Engineering

The Sargent Partnership

Mr. B. Smith

Clerk of Works

Central Educational Trust

Mr. D. Brown

Project Architect

Dee and Long Architects

2.1 MINUTES OF LAST MEETING
ACTION
The minutes of the Pre Contract meeting held on the 16th April were
agreed as correct.
2.2 MATTERS ARISING
a.

Contract documents (Ref. item (a) of minute 1.1)
Architects Instruction No. 1 issued.

b.

Contractors Programme (Ref. item (c) of minute 1.1)
2 copies of the contractors preliminary programme were handed to the
Architect at the meeting, on which key dates for information had been
added (item (d)).

c.

Initial drawings issued(Ref. item (c) of minute 1.1)
Drawings issued at Pre Contract site meeting were confirmed under
Architects Instruction No. 3.

(d)

Further insurances (Ref. item (e) of minute 1.2)
General Contractor in the process of obtaining a quotation for further
insurances to cover adjoining owners (under clause 21.2).

ACTION
MATTERS ARISING (Cont.)
e.

f.

g.

h.
i.

j.

k.
1.

Adjoining owners (Ref. item (f) of minute 1.2).
The Valuer is currently involved in checking state of adjoining
properties on behalf of the Education Trust

Architect

Notices to Local Authorities (Ref. item (a) minute 1.4).
Building control cards were handed to the General Contractor. G.C. to
issue to Redwood Borough Council.

GC

Mix Design(Ref. item (b) (i) minutes 1.6).
General Contractor in the process of selecting supplier for concrete
mix.

GC

Testing station(Ref. item (b) (ii) minutes 1.6).
General Contractor in the process of selecting concrete testing station.

GC

Hardcore filling (Ref. item (d) of minute 1.6).
Chemical analysis required where filling other than limestone. Twin
drum vibrator roller (pedestrian type) to be used in layers not
exceeding 225mm - number of passes to be dependent upon efficiency
of the roller used.

GC

Electrical Installation(Rcf. item (b) minute 1.8).
Name of firm carrying out electrical installation is currently not
settled.

GC

New Electric Main(Ref. item (d) minute 1.8).
Quotation required for electric main from C.E.B.

Elec. Engineer

Mechanical Services Installation(Rcf. item (b) minute 1.9).
Name of firm carrying out mechanical services installation is currently
not settled.

GC

m.

Gas and Water Mains (Ref. item (d) minute 1.9).
Architects instructions 5 & 7 issued to cover water and gas incoming
mains.

n.

Landscaping(Ref. item (c) minute 1.10).
Name of firm carrying out landscaping services is currently not known.

o.

Bills (Ref. item (c) minute 1.11).
Architects Instruction No. 3 confirmed issue of 2 no. sets of blank
bills. The General contractor confirmed receipt of 1 set of priced Bills
with Architects Instruction No.l.

p.

Nomination(Ref. item (d) minute 1.11)
Information on nomination to be issued to the General Contractor.

GC

Architect

ACTION
2j

2.4

MECHANICAL SERVICES
1.

The Propane gas tanks have been removed by the Gas Board. Should
the school require additional heat in the lower school prior to the
alterations, the head is to contact the Education Trust for temporary
heating.

2.

The General Contractor to carry out the alterations in the lower school
(with temporary gas meter etc) during the school summer holidays in
order that the heating installation is serviceable by the next heating
season.

GC

ELECTRICAL SERVICES
The C.E.B. supply will enter the site via the ground from the existing
C.E.B o/m supply. 2 no. 150mm ducts to be laid to the switch room for
this purpose.

2.5

STRUCTURAL WORKS
1.

4 copies of bending schedules (for piles, pile caps and foundations to
ground floor slab) were handed to the General Contractor by the
Structural Engineer. Further copies to be issued via the Architect
under Architects Instruction (No. 10) together with further batch of
structural drawings. All phase I information to be available to the
contractor by the end of the 2nd week of June 1992.

2.

With reference to the bending schedule problem. Mr. Ellis stated that
full sets of the drawings, which unfortunately excluded certain bending
schedules, were delivered to on 6th May to outline the scheme in
general terms taking with him one set of the G.A drawings for the
purpose. Mr. Ellis requested that if any future problem arose, an
advance telephone call could expedite matters.

3.

The General Contractor stated that the time needed for the piling
reinforcement to be delivered to site bent for use 4/5 weeks.

4.

With regard to R.C. works, mix design, for finishes, please make sure
that the sub-contractors do know what the specification is. Reference
to be made to the relevant information in the specifications contained
within the Bills of Quantities.

5.

Arrises to corners of columns to be 90°

6.

Contractors query sheets were presented at the meeting. Each
requiring an answer on specific points. Those submitted were of a
structural nature and discussions took place between the G.C. and the
Structural Engineer. It was eventually decided that query sheets of a
structural nature would be answered by the Structural Engineer and
passed to the architect for confirming with an Architects Instruction.
Those of an architectural nature would be processed through the
Architect directly.

Struct Eng/Arch.

ACTION

2.6

2.7

PROGRESS
1.

Site huts set up during week 1.

2.

General Contractor presently engaged in erecting temporary screen
between existing school and site.

3.

Demolition of ramp, masonry wall adjoining the site access and
removal of tarmac is presently under way.

SIGN BOARD
Structural and M&E Engineers handed over sign boards to G.C.

2.8

SAMPLE PANEL
A Sample panel of brickwork was requested to be constructed in type
(ii) mortar (subsequently checked as taken in Bill) with 2 to 3mm
raked joint possibly using a special tool for the job.

2.9

G.C.

CONTRACTOR'S QUERIES
1.

With reference to drawings indicating existing services, copies of
available information to be issued.

Architect.

2.

With reference to special facing bricks, this matter to be looked into by
the Architect.

Architect.

3.

Bending Schedules, this matter was remedied at the site meeting.

4.

Ref. drawing 202/11 site section 're assumed level of suitable
founding strata' islands of existing ground suitably graded can be left
provided that min. 150mm hardcore is allowed under slab. Weak mix
concrete to 'founding strata' to areas under foundations only.

5.

Building cards - handed over (see also 2.2 (f)).

6.

Authorised person to issue instructions etc - D. Brown, Architect, Dee
& Long Architects.

7.

Employment of Clerk of Works. Mr. B. Smith is employed by the
Central Education Trust.

ACTION
2JO FUTURE PROGRESS DUE TO DELIVERY DIFFICULTIES WITH PILING
REINFORCEMENT AND PROBLEMS WITH ORGANISING PILING RIG.
The problems of progressing on site until such time as the piling rig
and associated reinforcement could become available were discussed
at length. The outcome of the meeting was that the Structural
Engineer would check the width needed to keep the existing retaining
walls in place and at the same time leave adequate room for the piling
rig to operate whilst excavating and carrying out the front half of the
foundation work to the main school building, in the meantime.
2.11

CO-ORDINATOR SERVICES DRAWING
The need for a co-ordinated services drawing raised by the General
Contractor. The one single drawing would bring together the
information currently indicated on various services drawings.

2.12

G.C.

Architect.

NEXT SITE MEETING
The next site meeting is to be held on Thursday 18th June at 10.30 am

CIRCULATION
Copies
Standard Builders

1

Thomas, James and Walker

1

Arkwright Associates

1

The Sargent Partnership

2

Dee and Long Architects

1

Central Educational Trust

2

Contractors Progress Report for Tophi 11 School
2lst May 1992
progress
jhe site was set up during week no. 1.
He are now in the process of erecting the temporary screen between our
site and the existing school.
The demolition of the ramp, the masonry wall adjacent our site access
and removal of the tarmac is underway
Information Required
1.

Are there any drawings in existence which show the locations of
existing services which could be made available to us.

2.

Special facing bricks normally take 12 weeks to delivery.
It is
essential we have a schedule stipulating the types and quantities
of specials at the earliest opportunity.

3.

Bending schedules are urgently required for the bored piles, the
concrete retaining wall and the school foundations.
All remaining bending schedules are required to dates requested on
our Contracts Programme.

4.

With reference to drawing no. 202/11 - "Site Sections" we note the
"Assumed Level of suitable Founding Strata". Please clarify
whether we reduce the site to this level and then at a later stage
bulk fill hard-core to the underside of slab.

5.

Are the building cards available yet for the stage notifications
to the Local Authority.

6.

Please stipulate the name(s) of the person(s) authorised to issue
instructions, certificates and variation orders etc., in
accordance with the contract.

7-

Has Mr. B. Smith been named as the clerk of works by the employer
in accordance with clause 12 of the conditions of contract.

STANDARD BUILDERS
MEMORANDUM
DATE:

24/05/92

FROM:

J.Alexander

TO:

I.Morris-Contracts Manager

Tophi11 Schoo1,Tophi11 Redwood
Events Relating to lack of relevant information in good time
for R.C. Substructure & piled foundations to retaining wall.
I was instructed to come into the office on Tuesday 6th May,
1992 to start pre-contract preparation for the new school at
Tophill Redwood. My immediate task was to gather all
information relating to the contract as follows:
i)Priced Bill of Quantities
(ii)All current Contract Drawings and Bending Schedules
(iii)Summary of Tender
(iv)Sub-contractors/Suppliers quotations at Tender.
With the above information at hand I started to plan/prepare
Having
for commencement on site for Monday llth May 1992.
collected all available drawings and details together I
prepared a ^Drawings Received Schedule', I was at first a
little unsure as to the official issue of all relevant
contract drawings and could not find an Instruction or letter
to cover this with no senior personnel from the company to
answer my query I telephoned (7.5.92) the Architect to ask
whether an Instruction had been issued covering the issue of
drawings to the contractor. Derek Brown (Architect) was on
holidays but his assistant Mrs Denise Potter could not help
me and directed me to Thomas, James & Walker (structural
I telephoned them immediately and
engineers - Consultant).
I asked him about all relevant
Ellis,
Raymond
Mr
spoke to
drawings, bending schedules and subsequent information issued

MEMORANDUM

Continuation sheet

to date, he replied by saying that all information to date
had been sent to us via the Architect.
I then asked him
about bending schedules in particular because we had not been
issued any in the pre-contract meeting (16.4.92 and none to
date (7.5.92) .
I expressed to him that it was important because the Bored
Piling was the first event on the programme and that the
bending schedules were required immediately so that steel can
be ordered promptly. Considering an average 4/5 week
delivery period for steel reinforcement delivery to site. He
replied by saying that this information was being prepared at
present and that it will be posted to the Architect the
following day (8.5.92). He also asked me if we were on site
from 11.5.92, I replied Yes, he said he would visit me on
site and bring along amended drawings (issued for
construction) and Bending Schedules for the Piling works.
End of telephone conversation.
On Monday llth May 1992, Mr. Ellis came to site as promised
armed with what I hoped was the relevant information. All he
gave me was the bending schedule for the Capping Beam to the
Bored Piles.
I telephoned him on Tuesday 12th May 1992 (pm)
and told him that he hadn't given us piling Bending schedule
nor reinforcement drawing details. This information finally
materialised on 21/5/92.

Trade

Domestic Subcontractors Status Report.

End May 1992

Enquiries

Notes

Quotes

Date Order

Sent

Reed

Piling

3

2

29th April
(verbal)

Landscaping

3

3

-

Demolition

3

1

-

Plastering

2

2

-

Plumbing

3

3

-

Mech. Eng.

3

3

-

Elec.

2

2

-

Susp. Clgs.

3

3

-

Struc. Steel

4

3

-

Fir &Wall Tiling

3

2

-

Flooring

3

3

-

Roofing

4

4

-

Painting

3

3

-

Glazing

2

1

-

Metalwork

3

3

-

Tarmac

2

2

-

Mastic

2

2

-

Road Marking

2

2

-

Vinyl

1

1

-

Fencing

3

3

-

Bricklayer

-

-

-

Cnpenter

-

-

-

Steel Fixer

-

-

-

Placed

(Full S/c)

(L-0. S/c)

Written quote received 08/05/92
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16/04/92
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Architect
Architect
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S092- 101/24
'5092-101/25
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Architect
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16/04/92
16/04/92

Window and Door Location Plan
Fencing Details
Elevations
Window and Door Elevations and Glazing

Foul Water Drainage Plan
Brick and Block Setting Out Plan

Surface Water Drainage External Layout Plan
Foul Water Drainage External Layout Plan

Site Survey
Site Layout and External Works

Location Plan

____

26/04/92

29/04/92

29/04/92

29/04/92

29/04/92

Rev A

ELiiti o±" IVlay

Architect
Architect
Architect
Window and Door Joinery Details
Architect
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Drawing No.
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RevE
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202/SK 103

202/SK102

202/103
202/105
202/106
202/109
202/SK101

! 202/102

Balustrading to stairs
Gas Meter House
Existing School to be Demolished
Existing Infants School to be Demolished
Existing Infants school(Elev. to be Demolished)
Foundation Plan
Ground and F.F. Column layout
Sections
Ground Floor Plan (Sheet 1)
Ground Floor Plan (Sheet 2)
First Floor Plan (Sheet 1)
First Floor Plan (Sheet 2)
Roof Plan
Staircase General Arrangement
Column Details
Site Sections
Foundation Details (Sheet 1)
Foundation Details (Sheet 2)
External Works (Sheet 1)
External Works (Sheet 2) Sections
External Works (Sheet 3)
External Works (Sheet 5)
External Works (Sheet 6)
Bored Pile Reinforcement Details
Trussed Rafter Roof Schedule
16/04/92
16/04/92

16/04/92
16/04/92

16/04/92
16.04/92
16/04/92
16/04/92
16/04/92

16/04/92

Date Rec'd
16/04/92

Struct. Eng. 16/04/92

Struct. Eng. 16/04/92

Struct. Eng.

Architect
Architect
Architect
Architect
Architect
Struct. Eng.
Struct. Eng.
Struct. Eng.
Struct. Eng.
Struct. Eng.
Struct. Eng.
Struct. Eng.
Struct. Eng.
Struct. Eng.

Issued By
Architect

End of

Struct. Eng.
Struct. Eng. 16/04/92
Struct. Eng. 16/04/92
Struct. Eng. 16/04/92
Struct. Eng. 05/05/92
Struct. Eng. 29/05/92
Struct. Eng. 15/05/92
Struct. Eng. 15/05/92
Struct. Eng. 16/04/92
'Roof Details
Base Plate & Bearing Details for Steel Roof Trusses Struct. Eng. 16/04/92

Balustrade Details for library/study area

SO92-101/33
S092-101/34
S092-101/35
S092-101/36
SO92-101/37
202/1
202/2
202/3
202/4
202/5
202/6
202/7
202/8
202/9
202/10
202/11
202/12
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202/101
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16/04/92
29/05/92
29/05/92
29/04/92

14/05/92
16/04/92
15/05/92
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15/05/92
15/05/92
16/04/92
16/04/92
16/04/92
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15/05/92

12/05/92

RevC

05/05/92
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15/05/92 20/05/92
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_
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SO92(SD)701

202/SK.01
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202/51
202/52
SP/92/8(E)/5
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SP/92/8(E)/8
SP/92/8(E)/9
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SP/92/8H/10
S092(F)/120
S092(F)112
S092(F)111/1
S092(F)103
S092(F)101A
S092(SD)(e)931
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S092(SD)(e)911
S092(SD)701
SO92(SD)701A

202/SK201

Drawing No.
Issued By

Date Rec'd

nd of May

Retaining Wall Details (0.9m - 1.4m)
Details of Stability Posts Local to Assembly Hall
Details of Stability Posts Local to Assembly Hall
Electrical Installation - Lighting Layout
Electrical Installation - Power Layout
Electrical Installation - Switchgear Diagram
Intruder Alarm, TV and Telephone Layout
Elec. Inst. - Line Diagram for Boiler House Panel
Incoming CWM and Gas Installation
Mechanical Services with Boiler House
Heating Service
Hot Water Service Installation
Cold Water Mains and Gas Installation
Cold Water Tank Installation
Ventilation Service
Kitchen Ventilation
Equipment Schedule (Domestic Heating)
Remedial Work within Existing Junior School
Standard- Single Drainer Sink Unit
Standard -Kitchen Unit Types
Standard- Kitchen Unit Types (Sheet 1)
Standard- Wall Cupboards
Standard-Cupboard Unit, Shelf & Sink
Drainage-Manholes
Drainage-Backdrop Manholes
Drainage-Bedding Details/Pipes
Standard Detail-Site Coverings,Pavings
Standard Detail-Site Furniture .Gates
Standard Detail-Site Coverings .Kerbs-Edgings
Struct. Eng.
Struct. Eng.
Struct. Eng.
Elect. Eng
Elect. Eng
Elect. Eng
Elect. Eng
Elect. Eng
Elect. Eng
Mech. Eng
Mech. Eng
Mech. Eng
Mech. Eng
Mech. Eng
Mech. Eng
Mech. Eng
Mech. Eng
Mech. Eng
Architect
Architect
Architect
Architect
Architect
Architect
Architect
Architect
Architect
Architect
Architect
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92
16/04/92

External Works - Bored Pile and Ret. Wall Schedule Struct. Eng. 16/04/92
Retaining Wall Details (Less than 0.9m)
Struct. Eng. 16/04/92
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- TO*»HILi. SOHOOL

Rev A

RevB

i

RevC

RevD

RevE

Issued for Construction

Sheet 3

Drawing Description

Landscape Details
KT/LGW/1/ltolO PVC Soil &RW Details
202/110
Reinforcement to Pile Capping Beam Sht 1
202/111
Ditto Sht 2
202/21
Foundation Reinforcement Sheet 1
202/22
Foundation Reinforcement Sheet 2
202/23
foundation Reinforcement Sheet 3
202/24
Foundation Reinforcement Sheet 4
202/25
Foundation Reinforcement Sheet 5
202/26
Column Reinforcement Sheet 1
202/27
Column Reinforcement Sheet 2
202/112
Reinforcement to Bored Pile Ret Wall Sht 1
202/113
Reinforcement to Bored Pile Ret Wall Sht 2
202/114
Reinforcement to Bored Pile Ret Wall Sht 3
202/115
Access Ramp Foundation Details
202/116
Access Ramp Foundation Reinforcement

Drawing No.
SO92- 107/7/1/1

DRAWING REGISTER - TOPHILi, SCHOOL
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Rev A
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DQ2 PROJECT TIMETABLE
WEEK
No.

DATE

TIME

GROUPS

1.

25/09/91

13-17.00

All groups

Introduction
Taskl
Plan of work

G607

2.

03/10/91

10.00

All groups

Submit Task 1

G604b

04/10/91

13-15.00

Groups 1-5

15-17.00

Groups 6-10

{ Feedback Task 1
{
{ Desert Survival Exercise

G607

3.

11/10/91

13-15.00

All groups

4.

18/10/91

13-15.00

Groups 6-10

15-17.00

Groups 1-5

THEME

ROOM

Group roles discussion
Group exercise pre-tender
Task 2

G607

{ Present case as group
{
{ Feedback / Discussion

G607

5.

25/10/91

13-17.00

All groups

Further information
Change of role
Task 3 (assessed)

G607

6.

01/11/91

13-15.00

Groups 1-5

G607

15-17.00

Groups6-10

{
{Work on Task 3
(

13-15.00

Groups 6-10

G607

15-17.00

Groups 1-5

{ Submit & assess Task 3
{

7.

08/11/91

1

11

»»

««

8.

15/11/91

13-17.00

All groups

Further information
Task 4 (assessed)

G607

9.

22/11/91

13-17.00

All groups

Work on Task 4

G607

10.

29/11/91

13-17.00

All groups

Work on Task 4

G607

N

SPRING TERM

FDQ2 PROJECT TIMETABLE

KEEK"

DATE

1 No.
,———•
10/01/92
12.

^
14.

TIME

GROUPS

13-17.00

All groups

17/01/92

13-17.00

24/01/92

13-15.00

All groups

All groups
15-17.00

15.

31/01/92

13-17.00

07/02/92

13-15.00

All groups

THEME

ROOM

Submit Task 4
General Introduction to Tasks 5,6 & 7
Introduction to Task 5

G607

Work on Task 5

G607

Return Task 5 / Feedback Task 4

G607

Introduction to Task 6

G607

Work on Task 6

G607

Return Task 6 / Feedback Task 5

G607

Introduction to Task 7

G607

Work on Task 7

G607

Return task 7 / Feedback Task 6

G607

Introduction to Task 8

G607

G607

P.——————•

16.

All groups
15-17.00

17.

14/02/92

13-17.00

18.

21/02/92

13-15.00

All groups

All Groups

15-17.00

19.

28/02/92

13-17.00

All groups

Work on Task 8

G607

20.

06/03/92

13-17.00

All groups

Advice/discussion on Task 8 /
Feedback Task 7

G607

21.

13/03/92

13-17.00

All groups

Presentation of Task 8

G607

Feedback Task 8

G607

(See detailed
timetable to be issued)

22.

20/03/92

13-17.00

All groups
(See detailed
timetable to be issued)

— -——
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DQ2 PROJECT TIMETABLE
WEEK DATE
No.
_-——-—
10/01/92
12.

TIME

GROUPS

13-17.00

All groups

- JL rViUCUUCU

J.1U1CU1O1C

SPRING TERM

REVISION 1
THEME

ROOM

G607

Optional

Submit Task 4
General Introduction to Tasks 5,6 & 7
Introduction to Task 5

13-17.00

Optional

Work on Task 5

G607

13-15.00

Optional

Return Task 5 / Feedback Task 4

G607

15-17.00

Optional

Introduction to Task 6

G607

G607

_-———
17/01/92
13.
— — ——
24/01/92
14.

__—————

15.

31/01/92

13-17.00

Optional

Work on Task 6

G607

16.

07/02/92

13-15.00

Optional

Return Task 6 / Feedback Task 5

G607

15-17.00

Optional

Introduction to Task 7

G607

17.

14/02/92

13-17.00

Optional

Work on Task 7

G607

18.

21/02/92

13-15.00

Optional

Return task 7 / Feedback Task 6

G607

15-17.00

All Groups

Introduction to Task 8

G607

19.

28/02/92

13-17.00

All groups

Work on Task 8

G607

20.

06/03/92

13-17.00

All groups

Advice/discussion on Task 8 /
Feedback Task 7

G607

21.

13/03/92

13-17.00

All groups

Presentation of Task 8

G607

Feedback Task 8

G607

(See detailed
timetable to be issued)
•22.

E

20/03/92

13-17.00

All groups
(See detailed
timetable to be issued)

•

ophill School
Project Based Study Pack

DQ2 INTEGRATING PROJECT

ft

1991-92

SECOND YEAR INTEGRATING PROJECT
WEEK 1
INTRODUCTION

WHY

INTEGRATE SUBJECT TEACHING
SIMULATE ACTUAL PRACTICE

HOW

ENCOURAGE SELF-LEARNING
APPLY KNOWLEDGE TO PROBLEMS
REQUIRE WIDER COMMUNICATION
SKILLS
ROLE PLAY

WHO

INDIVIDUAL
GROUP

WHAT

ASSESSED SUBJECT
WRITTEN - ORAL
GROUP - INDIVIDUAL

'HEN

WHERE

FRIDAY 1.00 - 5.00
TWO TERMS
G607( BASE)

THE DESERT SURVIVAL PROBLEM
"A problem solving activity for examining and increasing individual and team effectiveness.
INTRODUCTION

I,
situation described is based on over 2000 actual cases in which men and women lived or dice
lepending upon the survival decisions they made. Your own "life" or "death" will depend upon how
ell your group can share its present knowledge of a relatively unfamiliar problem so that the team (
an make decisions leading to your survival.

THE SITUATION

t is approximately 10.00 a.m. in mid-July, and you have just crash landed in the Sonora Desert, Sout
test USA. Your light twin-engined plane, containing the bodies of the pilot and co-pilot, has
^ompletely burnt out, only the frame remaining. None of the rest of you have been injured.
•The pilot was unable to notify anyone of your position before you crashed. However, ground sightings
taken shortly before the crash, suggested that you crashed about 65 miles off-course from your
originally filed flight plan. A few moments before the crash the pilot indicated that the nearest known •
habitation was a mining camp 70 miles away in a North North-East direction.
1
Mhe immediate area is quite flat and appears to be rather barren except for occasional cacti. The last
weather report indicated that temperature would reach 110 degrees F, which means that the temperature
twithin a foot of the surface will hit 130 degrees F.
fou are dressed in light-weight clothing - short sleeved shirts, shorts, socks and leather shoes,
iveryone has a handkerchief. Collectively, your pockets contain £1.53 in change, £43.00 in notes, a
acket of cigarettes and a ballpoint pen.

THE PROBLEM

Before the plane caught fire, your group was able to salvage the 15 items listed on the attached sheet.
Your first task, as an individual, is to make a ranking of the order of importance of these items for your
survival, starting with ' 1' for the most important, down to ' 15' for the least important. You may assume
that the number of survivors is the same as the number of members in your team and that they have
tided to stick together, but please do not at this stage discuss your ranking with them.
_

t

ter everyone has finished the individual ranking, work together with the rest of the team to produce
a TEAM CONSENSUS RANKING. The time allowed is 30 minutes.

OTES OF DECISION BY CONSENSUS

This is an exercise in team decision-making. Your group is to employ the method of TEAM
CONSENSUS in reaching its decision. This means that the prediction of each of the 15 survival items
must be agreed upon to some extent by each group member before it becomes part of the group decision.
Consensus is difficult to reach. Therefore, not every ranking will meet with everyone's complete
approval. Try, as a team, to make each ranking one with which all team members can at least partially
agree. Here are some guides to use in reading consensus:
1.

Avoid arguing for your own individual judgement. Approach the task on the basis of logic.

2.

Avoid changing your mind only in order to reach agreement and avoid conflict. Support only
solutions with which you are able to agree somewhat, at least.

3.

Avoid "conflicting-reducing" techniques such as majority vote, averaging or trading in reaching
decisions.

4.

View differences of opinion as helpful rather than as a hinderance in decision making.

5.

View your initial agreement as suspect.

THE DESERT SURVIVAL PROBLEM
ITEMS

L

L
I

"Official" Individual
Team
Individual
Ranking Consensus Ranking Difference
Score
Ranking

Torch (4 battery size)

L—————_——————
Jack Knife
Sectional air map of crash area
Plastic raincoat (large size)
Magnetic compass
Bandage Kit with gauze
45 Calibre Pistol (loaded)
Parachute (Red and White)
Bottle of salt tablets (1000)
1 quart of water per person
Book entitled 'Edible Animals of
the Desert'
2 pairs of sunglasses per person

1

2 quarts of 180 proof Vodka

1 overcoat per person
Cosmetic mirror

Team
Difference
Score

Tophill School.
i Project.
he project involves the construction of a primary school, the demolition of the existing school and the
ndscaping of the whole site. The Client "The Education Trust" requires that the existing school remain in
Se whilst the new school is built. The timing of the completion of the new school is the commencement of
; summer vacation July/August 1993 and the client is to be allowed two weeks to transfer material from the
sisting school, prior to its demolition . The possession of the site will accordingly be in two stages as shown
, Drawing S092/101/2 and described below.
he site will be handed over in sections, as follows:to the commencement of the contract the Contractor will be given possession of site Area A. Section No. 1 ]
st be completed and handed over at least two weeks before the Contractor commences work on Section No. j
I in Area B.
temolition of the stone outbuilding, rebuilding the stone wall and the connection of the new drainage system {
o the existing in Area B must be carried out during the school holidays in July and August 1992. This work i
ias been included in Section No. 1.
]
Jemolition of the existing School (adjacent) High Road, in Section No.2, must be carried out during the school I
olidays in July and August 1993.
he first stage, the construction of the new school, occurs in the lower tarmaced yard area of the existing school
area of site marked as section A on the drawing. Some preparatory work involves a limited demolition to '
west end of the existing school and the provision of a temporary fence to separate the two areas. Access to
ion A is at the North West comer of the site via an existing double gate and tarmaced ramp from High
L The site is steeply sloping both in an east to west and north to south direction. The boundary to High Road is
nsubstantial stone retaining wall topped at pavement level by a stone capping and 1200mm high metal railings. 1
The remaining boundaries consist of smaller stone boundary/retaining walls.

The Building.
The building provides classroom and staff accommodation, with refectory/hall, toilets, kitchen and integrated
Boiler House. The floor area is approximate 1230m and is designed to accommodate 90 infants and 30 nursery
pupils.
The building is of traditional appearance founded on deep strip reinforced concrete foundations with integral
perimeter retaining walls primarily to the south and east elevations. The superstructure has a reinforced concrete
ie and upper floor. The external walls are constructed of facing brick outer skin and thermal block inner
n. The roof is partially a trussed timber roof except over the west portion where the roof is of structural steel
nth cut timber infil. The whole is covered with artificial interlocking slates. The windows and doors are in
ned softwood with double glazed inserts.
; building is centrally heated from an independent gas boiler which also provides hot water. Substantial
i are mechanically ventilated and the whole is provided with a high standard of electrical services with
vision for future expansion.
external works are extensive with numerous retaining walls and paved and planted areas. The existing
lining wall to High Road is to be stabilised using bored piles and faced with a new concrete retaining wall
I in facing bricks to match the new school.

i parties
The Client Central Education Trust, Blacks Hall, Central.
Clerk of Works -

B. Smith.

The Architect Dee and Long Architects, 66 Coley Place, Redwood
Partner Project Architect -

J.Dee
Derek Brown.

The Quantity Surveyor J. Arkwright Associates, 64 Coley Place, Redwood.

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS
64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
Date

September 25th 1991

From

Trefor Hughes - Senior Partner

To

Project Team Leader

Examine the documents provided and report to the Client on each of the following.
(a) The overall budget figure for the project. (Exclude professional fees.)
(b) Check that the suggested time periods are adequate. Perhaps a bar chart which shows
the stages and key dates, but I'll leave it up to you.
(c) Outline the work well be undertaking as part of the above programme.
(d) Produce a detailed list of drawings and other design information we will require to
gether with approximate dates for receipt. (Week/ Month/ Year).
(e) We have been appointed together with Dee & Long Architects. The Client wants our
advice on who m else needs to be appointed, make a case for each appointment but try to
suggest alternatives. (I would not recommend naming the firms at this stage).

Circulate to

All Project Teams

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS
64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
Date

October llth 1991

From

Trefor Hughes - Senior Partner

To

Group 1

Meeting with Client re Tophill School Friday October 18th -3pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Design and Build but we will need to present a reasonable
argument in support of this option as well as reasons for rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS

64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
Date

October llth 1991

From

Trefor Hughes - Senior Partner

To

Group 2

Meeting with Client re Tophill School Friday October 18th -3pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Bill of Quantities (competitive tender) but we will need to present
a reasonable argument in support of this option as well as reasons for rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS

64. COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
Date

October llth 1991

From

Trefor Hughes - Senior Partner

To

Group 3

Meeting with Client re Tophill School Friday October 18th -3pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Bill of Quantities (negotiated tender) but we will need to present a
reasonable argument in support of this option as well as reasons for rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

jI^RKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS

64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Our Ref.

Your Ref

MEMORANDUM
October llth 1991
Trefor Hughes - Senior Partner
Group 4

Meeting with Client re Tophill School Friday October 18th -3pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Architect's Drawings and Specification (competitive tender) but
we will need to present a reasonable argument in support of this option as well as reasons
for rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS
64. COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Our Ref.

Your Ref

MEMORANDUM
Date

October llth 1991

From

Trefor Hughes - Senior Partner

To

Group 5

Meeting with Client re Tophill School Friday October 18th -3pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Architect's Drawings and Specification (negotiated) but we will
need to present a reasonable argument in support of this option as well as reasons for
rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

RKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS
64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
Date

October 1 1th 1991

From

Trefor Hughes - Senior Partner

To

Group 6

Meeting with Client re Tophill School Friday October 18th -1pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Design and Build but we will need to present a reasonable
argument in support of this option as well as reasons for rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS
64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
October llth 1991
From

Trefor Hughes - Senior Partner

To

Group 7

Meeting with Client re Tophill School Friday October 18th -1pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Bill of Quantities (competitive tender) but we will need to present
a reasonable argument in support of this option as well as reasons for rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS

64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
Date

October llth 1991

From

Trefor Hughes - Senior Partner

To

Group 8

Meeting with Client re Tophill School Friday October 18th -1pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Bill of Quantities (negotiated tender) but we will need to present a
reasonable argument in support of this option as well as reasons for rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS

64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Our Ref.

Your Ref

MEMORANDUM
October llth 1991

From

Trefor Hughes - Senior Partner

To

Group 9

Meeting with Client re Tophill School Friday October 18th -1pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Architect's Drawings and Specification (competitive tender) but
we will need to present a reasonable argument in support of this option as well as reasons
for rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS
64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
Date

October llth 1991

From

Trefor Hughes - Senior Partner

To

Group 10

Meeting with Client re Tophill School Friday October 18th -1pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Architect's Drawings and Specification (negotiated) but we will
need to present a reasonable argument in support of this option as well as reasons for
rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

K Circulate to

All Group Members

SECOND YEAR INTEGRATING PROJECT

GROUP NUMBER;
TOPIC:

on the 6 - point scale

6 = outstanding
5 = very good
4 = good
3 = fairly competent

2 = weak
1 = poor

Attention-gaining and rapport in opening
section
Signposting in opening section
Staging of key points
Closing section

1
1
1

2
2
2

3
3
3

4
4
4

5
5
5

6
6
6

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

6
6 ;
6 •
6

1
1

2
2
2

3
3
3

4
4
4

5
5
5

6 1

CHNIOUE

Gestures to illustrate or emphasise key
points
Eye contact
Visual aids
Verbal fluency and vocabulary choice
Voice-level, modulation of voice, and use of
pauses.

•Clarity and intelligibility
.Interest and ~drive'
.Overall impression

of explanation

1

0

J
1

• Structured to follow talk
•Content including main references

1

2
2

3
3

4
4

5
5

6

TOTAL:

84

PROJPRES

SELF AND PEER ASSESSMENT WORKSHOP

WHY DO THIS?

Course requirement
Experience for later discussion with employers
Improving c/w grades
Coping with large numbers (advanced classes only)

OBJECTIVES

To draw up a list of assessment criteria for your next
assignment
To weight those criteria
AGENDA

Preamble
Practice assignment
Agree a list of criteria
Revise list according to pending real assignment
Weight list

STANDARD BUILDERS
MEMORANDUM
DATE:

17 February 1992

(25th October 1991 real time)

FROMl

I.Morris - Contracts Manager

TO:

Project Groups

Tophi11 School ,Tophill Redwood

This site looks rather congested. List the problems you
see and. report to me by week Friday on the five main
items and your suggested solutions.

The five main problems I see which will be encountered when building on the Tophill Site.
1. Access
This site is in a built-up area of narrow streets off the main trunk road. Large vehicles may find
the junctions onto High Road a problem. The access to Section A is via a narrow gate and down
a steep access ramp. The site is steeply sloping so turning large or heavy vehicles on site may
prove impossible.
It may not be possible to unload and load easily. As a result provision must be made for rapid
and phased delivery of materials on smaller lorries so as to reduce as much as possible the
congestion which might be caused. Permission may have to be obtained from the police to get
delivery at specific times or at specific points. Off-road parking for employees of the construction
is also a problem.

2.Storage
The limited space available makes storage of materials a major problem on the site and as a
result deliveries must be programmed so that materials are used almost immediately they arrive
on site. Also provision may have to be made to rent land nearby for the storage of materials.
Also any excess material cannot be stored on site so it must be removed as quickly as possible.

3 Pollution

This could present a major problem on this site, particularly during excavation (if dry) and during
demolition where the existing building has to be demolished. Dust and dirt can affect nearby
buildings, problems if asbestos is found. Noise pollution is a problem and if piles are used
accoustic shrouds may have to be employed. Explosives cannot be used which may increase the
cost of demolition. Watering the site, dust screens and plant mufflers or working within restricted
hours must be allowed for.

4.Restricted Working
This confined site severely restricts the output of both men and plant. Due to the confined nature
of the site the optimum gang size may not be used thus output per unit of production will be
reduced -Smaller gangs present problems of absenteeism which may affect output? Also due to
the confined nature of the site the type of plant will have to be restricted eg. use of mini
excavators, reduced crane sizes, all this will affect output. Due to the confined site the critical
_
pathways normally employed in construction will be restricted.

SOLUTION A (contd)
S.Legal
orking on this confined site will present a number of legal problems. Pedestrian safety wi
have to be of paramount importance and as a result the building may have to be enclosed to stop
debris falling on passers-by. Also the 1980 Highways Act - makes express provision for having
to stop members of the public wandering on to the site.
)ther problems include noise/dust problems and nuisance, and residents on airspace for the
jwer cranes if any are used e.g. the Woolerton v Costain case.
«
Finally working close to existing buildings may cause damage to their structures so agreements
on the condition of existing structures may have to be drawn up.
insurances will be required to cover these costs.
All of these problems must be reflected in a higher tender price.

SOLUTION B
2.i)Storage of Materials on Site
It would be impossible to store the necessary materials on a restricted site that one would want"
™
Therefore these are basically 2 options:1 )A detailed works programme that incorporates delivery of materials at the precise time
required.

I

2)The acquisition of a storage site near to the main site for the storage of materials as i
comes close to their requirement.

iPDelivery of Materials
Whilst storage of smaller items can be accomplished as above items such as concrete, portal
frames large modular units etc. need different considerations.
Delivery periods may only be after 6 pm or during Sundays. Therefore much overtime work will
be required thus resulting in higher wages and higher building price. A detailed works pro
gramme would be required.
^Jote Any materials not being delivered would have a knock on effect throughout the context
icrefore this should be borne in mind when devising the programme.

iii)Site Accommodation
Site accommodation was a problem in the past, e.g. Site Eng. Office C.O.W. office, canteen ,
toilets, stores etc. However if site offices are stacked, this will result in greater usage of site
space. Also in Londons dockland barges and ships have been used for storage of site accom
modation.

^Pollution

e.g. Dust and noise, road mess.
Dust May be controlled by the use of screens or spraying of water.
Noise from jack hammers, piling etc. may be quietened by the use of mufflers, or overtime work,
^^B
or planning a different work method.
Road Mess as a result of vehicles leaving site, can be prevented by employing a person to ensure
»
•chicles leaving the site are clean.

SOLUTION B (contd)
ovement on Site
The movement of Labour, Plant and Materials on a residential site need much greater planning,
use of dumper trucks, fork lift trucks etc. May be accomplished by Tower cranes providing they
effective.
Set corridors would need to be provided with other set areas for storage.
ic greater area of problems will arise during the early days on site, during the early days
site, during foundation and or basement construction. These problems may be aleviated by
splitting the work in to 2 sections.

STANDARD BUILDERS
MEMORANDUM
(25th October 1991 real time)

DATE:

17 February 1992

FROM;

I.Morris - Contracts Manager

TO:

Project Groups

Tophill School,Tophill Redwood

We are part way through pricing the tender for the above
project. There are some items which concern me and I would
appreciate a report by 27th February 1992. (8th November 1991
in real time)
1.

Check against the BCIS example enclosed the percentage
breakdown of the elements for Tophill we have priced.
Where the information is available give the reasons for
any divergence in our figures. If you lack this
information give some alternative reasons which I can
check out.
Examine the drawings that have been provided to us to
date. Evaluate them and see what other information we
will need:
a. immediately and
b. within the first Smonths of the project.
Provide a draft tender programme showing the sequence of
operations over this early period.
Ground conditions worry me. Look at the Site
Investigation Report and assess its adequacy and
recommend, in detail, any further action we should take.

MEMORANDUM

Continuation sheet

The Preliminaries are still unpriced. Identify the items
we need to include, value them and include a breakdown
of your figures. Remember we must be competitive.
The estimators have already priced the substructure. I
think this is a difficult site so check a dozen or so of
the significant items and see whether you feel we are
high, low or OK. Give me your figures suitably amended
for the circumstances we have here.

DEE AND LONG
ARCHITECTS AND PLANNING CONSULTANTS
tnere:

Pip. Arch. FRIBA
Long Pip. Arch. Pip.T.R ARIBA

66, Coley Place,

I

Redwood,
Central

Tel. 7652113
[jndard Builders
Standard House
;reensea Industrial Estate
snsea
nd February 1992.
•Sirs
lill School
'ith reference to your recent communication intimating that you are prepared to submit a
nderforthe above project, I enclose one pre-addressed envelope, two blank copies of the
s of Quantities and/Specifications and two copies of the Form of Tender. One Form of Tender,
ly completed by you, must be returned by registered post, recorded delivery or by hand, to
e offices of Dee and Long Architects, 66 Coley Place, Redwood not later than 12 noon on
esday 3rd March 1992.
3ase note, if tenders are not posted they must be handed in at the reception office inside
emain entrance where a receipt will be issued stating the time that the tender was delivered.
e procedure to be followed for the selection of the successful tender will be that laid down
the Code of Procedure for Single Stage Selective Tendering 1977. Errors will be dealt with in_
ordance with Alternative 2.
* duplicate Bill/Specifications and Form of Tender are for your retention.
priced Bills and/Specifications must be submitted with your tender, and acceptance 67
enclosed documents creates a commitment on you part to do so. It is my intention to
commend that Contractors ignoring this requirement should be removed from the Trust's
3cted lists of Contractors for work in this category.
r requirements are:The Form of Tender must be enclosed in the endorsed envelope provided, and sealed.
I)

The priced Bills and/Specifications completed in ink or black ballpoint must be enclosed
in a separate envelope (provided by the tenderer) sealed and endorsed "Bills and/Spe
•
cifications for Tophill School", with your name and address added.
Both the above envelopes must be enclosed in a plain envelope (provided by the
tenderer), must be sealed, and endorsed "Tender for Tophill School" (for submission not
later than 12 noon on Tuesday 3rd March 1992) and addressed to Dee and Long
Architects, 66 Coley Place, Redwood. This envelope must not be marked in any way so

iat the name of the Tenderer could be identified. Failure to comply with this instruction1
will disqualify the tender.
is relating to the work can be inspected in my office at the Dee and Long Architects, 66
[oley Place, Redwood, during the following hours when the offices are open:- Mondays to
ffidays - 9.00am - 4.30pm.
,ould draw your attention to the fact that a Fluctuating Price Tender is required.
Ihould you have any doubts as to the complete and proper meaning of any portion of the
jntract documents, you should submit you questions to me in writing within the first seven
lays. My replies to the questions raised will then be circulated to all competing contractors.
ny verbal explanation as to the meaning of the contract documents as to anything to be
one or supplied or not to be done or supplied, or as to any other matter, shall not bind the
ust or fetter my judgement or discretion in the exercise of my powers or duties under the
ontract.
he lowest or any tender will not necessarily be accepted by the Client. Tenders will only
accepted from the Company, specifically invited to tender. Tenders arising from an invitation
assed on to an unlisted subsidiary or associated company will not be considered.
Also enclosed are:Two copies of the drawings marked with and asterix on pages 1/3, 1/4, 1/5 and 1/6 of
Volume 1 of the Bills of Quantities.
Two copies of the drawings for Electrical Services and Amenity Areas listed in Volumes 5
and 6 of the Bills of Quantities.
Two copies of drawings No. H2, H3, H7, H8 and H9 for Heating Services. Drawing No. HI,
H4, H5, H6 and H10 will be forwarded within the next seven days.
3se acknowledge receipt of this letter.
[fours faithfully,

7
. Brown
i and Long Architects.

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS
64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Our Ref.

Your Ref

rd Builders
lard House
i Industrial Estate

i February 1992

tar Sirs

Re : Tender for Tophill School

We enclose herewith an amended page 2/6. Please replace the existing page before submitting your tende

faithfully

ngton

•

Item Cat

Work (Cont)

i

Bill No. 2
Element l.BSubstn cture

^^TJUHB

t

; ; approximate total volume of in-situ
550m3 (Cont)

1

itu concrete; sulphate resistant; type
•rated (Cont)
laid on polythene damp-proof membrane
seding 100mm thick

2/6

36

m3

soft spots in bottom of trenches; poured
;es of excavation
B

2/6

Omm thick

(PROVISIONAL)

35

m3

C

2/6

- 300mm thick

(PROVISIONAL)

12

m3

^
j
1
•
™
i

hollow walls
seding 100mm thick

2/6

5

I

m3

•d in-situ concrete; sulphate resistant;
D, 20mm aggregate, minimum cement
20 kg/m3 ; vibrated

*

i
i
i

ns in trenches
2/6

Omm thick

200

m3

- 300mm thick

170

m3

- 300mm thick

20

m3

39

m3

13

m3

Beds
2/6
Walls
2/6

exceeding 1.500m high
2/6

- 300mm thick
dumns
J area over 0.25m2

To Collec ion
2/6

£

i

1

1

lorm of Tender
grid©!" for the construction of a primary school at Tophill,
OCentral Education Trust,

Blacks Hall,

Redwood

Central.

Srs,
/We having read the conditions of contract and bill(s) of quantities delivered to me/us and
laving examined the drawings referred to therein do hereby offer to execute and complete
iaccordance with the conditions of contract the whole of the works described for the sur
rf£............................................. and within ...............weeks from the date of possession.

/We agree that should obvious errors in pricing or errors in arithmetic be discovered before
acceptance of this offer in the priced bill(s) of quantities submitted by me/us these errors will
be dealt with in accordance with Alternative 2 contained in Section 6 of the 'Code of
Procedure for Single Selective Tendering 1977'.
Ihistender remains open for consideration for.. 90... days from the date fixed for the submisSk
sstbn
of lodgement of tenders.

3ated this ............. day of.

19.

Address.

jgnature.

r*

Witness*.

h_

Witness*.

STANDARD BUILDERS
MEMORANDUM
(15th November 1991 real time)

DATE:

29th May 1992

FROM:

S. Simon

TO:

R. Pulman Project QS

Tophi11 School, Tophi11 Redwood

I was concerned to read the Architect's response to our
letter of the 19th May re piling. We seem to have problems
with the piling operation. Please write a short report (two
sides of A4) outlining your advice, in general terms, on our
approach to the following:
1.

To pursue or drop the claim for an extension of time
from the Architect, stating why.

2.

What do we need to do with regard to commencing the
piling operation. When is the piling operation likely to
complete. How does this affect our programme.
Your report should reach me not later than 5th June
(28th November 1991 real time)

OUTLINE OF TASKS 5, 6 & 7

i of the following tasks 5,6 and 7 is worth 10% of your total marks.
i are offered the choice of TWO FROM THE THREE TASKS. Refer to the enclosed timetable for detailsl
[submission dates etc.
|jis choice must be made and notified today.
i
i brief resume of each of the tasks is as follows.

..us involves the examination and discussion via a written report of the contractors first interim application for
layment. You will need information on the methods of calculating the value (and the reasoning behind them)
f Preliminaries items for inclusion in interim valuations.

6.
. Jtr^^m

i requires you to provide advice on two legal issues one raised by a letter sent to the client and the second]
information he has received. The answer will draw upon elements of tort and property law e.g. occupiers]
bility, nuisance and negligence, easements and property interests generally.

rASK 7.

Tiis involves a cost control exercise which examines the effects of alternative proposals by the Architect. These]
roposals would result in a variation to the design of an element of the works. You will need to identify the ]
iginal element in the BQ and measure and cost the proposed alternatives.

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS
64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

EMORANDUM
DATE

FROM:

TO:

2nd June 1992

J.Arkwright
Project QS

Enclosed is Standard Builders first application for payment. I note that the quantities are agreed
would you please check the balance of the application. I am particularly concerned that we
approach the calculation of the Preliminaries element in a logical manner.
Would you please provide
a) a brief written note on your preferred method of calculation and
b) a graphical representation of how you anticipate the payment of the various Preliminary
items will be disbursed over the contract period.
Perhaps on reflection we should have obtained a more detailed breakdown of this element prior
to accepting their tender. Do you agree.
I would appreciate the above information by 8th June (24th January real time).

•CIRCULATED TO:

reject Teams

STANDARD BUILDERS
STANDARD HOUSE, GREENSEA INDUSTRIAL ESTATE, GREENSEA
\\ TEL 10 435261
OUR REF.

FAX. 10 435261

P10 92 /RP/KL

1st June 1992
Dee and Long Architects
66 Coley Place
Redwood

Dear Mr . Dee
Re: Tophi 11 School, Tophi11

Please find enclosed our application for payment No. 1 for
work executed and materials delivered on the above project up
to the 31st of May 1992.
The quantities of measured work have been agreed with Mr S.
Harrington of Arkwright Associates.
We trust you find the details satisfactory and look forward
to your early certification.

Yours sincerely
For: Standard Builders

R.Pulman

Project Quantity Surveyor

cc Arkwright and Associates

Application

No.

1

W/E 31/5/92
Tophill School, Tophill

Summary

Bill No. 1
Preliminaries

9427 00

.1 No. 2
Primary School

2343 32

.1 No. 3
[Externals Sect. 1

979 00

Bill No. 4
[Externals Sect. 2

12,749 34

laterials on site

fluctuations on account

120 00

12,869 34

LESS Retention 3%

Application

386 08

No. 1

12,483 26

Valuation No. 1

To W/C 31/5/92
Tophill School, Tophill

Bill No. 1 Preliminaries
Commenced on site llth May 1992.

BQ Item 1/10 Person in charge
3wks at

480.00 per week

1440 00

BQ Item 1/21 Administration costs
3 wks at

1459.00 per week

4377 00

BQ Item l/25Temporary Buildings
Set up Running cost
Item 3wks

at

370.00 per week

Total Bill 1 To Summary

1110 00

9427 00

Bill No. 2

BQ Item 2/2aReduce level exc.
300

1.10

330 00

BQ Item 2/3cExtra b.o. tarmac
744m2

0.78

580 32

4.81

1433 00

2/4e Cart off site
300m3

Total Bill 2 To Summary

2343 32

Valuation No. 1 (Cont'd)
Bill No. 3
BQ Item 3/2c
Item

*BQ Item 3/3a
Item

BQ Item 3/4e
Item

BQ Item 3/5d
Item
Total Bill 3 To Summary

Preliminaries
Value Approx

10 Clause 10

Person in charge

36,000

Dayworks

1/11
1/20

Item 11

Administration costs

109,435

1/25

Item 26

Temporary Buildings

5,224

Total

Approx Tender

Prelims =

14%

1,300,900

180,170

STANDARD BUILDERS
MEMORANDUM
DATE:

September 16th 1992

FROM:

I. Morris

TO:

R. Pulman Project QS

(January 24th 1992 real time)

Tophi11 School,Tophi11 Redwood
Proposed Meeting with Insurance Solicitors.

As you are aware, our insurers have insisted that we convene
at an early date a meeting with the Solicitors acting on
The subject of the meeting will be the various
their behalf.
legal issues that have arisen during the course of the above
project.
With a view to saving time and hopefully legal costs, can I
please request that you prepare a full briefing report, for
my own consideration, and, specifically for discussion at the
lawyers meeting. As part of your duties as project quantity
surveyor include a general "legal affairs" brief, I wish you
to take a lead role in this forthcoming consultation. Please
give your own legal interpretation of the issues involved;
this will provide a basis for discussion upon which the
Lawyers can give their professional guidance.
To recap on our previous discussions, the principal issues
are these:
1.

A number of residents of High Road maintain that
historically properties have always benefited from a
"short cut" to Low Street across what is now the school
Some of the more vociferous residents say that
site.
the short cut is "legal" and they intend using it
Some have been
because it is their right to do so.
deterred from continuing to cross the site, but the more
I have become particularly
belligerent persist.
concerned about this because of the effect upon the

MEMORANDUM (CONTD)
1. (Contd)
construction and its progress; also, what if one of
these people get hurt when they are crossing the site?
Further, if they do intend to indeed have a legal right
what effect could they have upon the school when it is
opened?
I think the residents all agree that the school is for
the benefit of their community.
If there is a right of
way (and I'm not convinced of this) how can we end it,
once and for all, legally.
Is there some step we might
suggest that the lawyers might take?
2.

I think that you have seen the letter from Mr. Phipps of
6, Bridge Road.
If what he says in his letter is
correct, what are our possible legal liabilities? What
points do we need to seek the lawyers' guidance on?

3.

There have been some problems with children coming on to
the site in the evenings and weekends. We stepped up
security, but seemingly to no avail.
Last week a young
lad, aged about eight, fell over some scaffolding and
broke his arm.
I gather that the managing director has
received a letter from a solicitor acting for the boy's
parents.

4.

Various residents of High Road have complained that they
have been "driven insane" by the construction noise,
and, more seriously, vibrations from our equipment have
caused cracking in their ceilings and internal walls.
I've been to one of the houses, and seen some cracking
on the ceilings, but they haven't backed up their claims
with any engineers report.

5.

We've had complaints of dust from the site which some
residents in High Street say has ruined their carpets,
curtains and wallpaper, and has left A smuts' on washing
hanging on the line. We've taken some additional dust
suppression measures, but I don't personally accept we
have any liability here.

Please let me have a succinct and incisive report as soon as
possible. (February 7th 1992 real time)

DEE AND LQNG
ARCHITECTS AND PLANNING CONSULTANTS
partner-si
L. Pee Pip. Arch. FRIF3A
5.P. Lon0 Dip. Arch. DIp.T.P ARIr3A

66, Coley Place,
Redwood,
Central

Tel. 7652113
3ard Builders
Standard House
Greensea Industrial Estate
Greensea

r

|yref:S092/DB/AW

4th September 1992.
ir Sirs
iill School, Redwood
:lose a photocopy of a letter, received by Redwood Borough Council's Building Surveyor's
:e and forwarded to ourselves, written by Mr. D.R. Phipps, 6 Bridge Road, Tophill.
(property concerned is not immediately adjacent to the Tophill School Site, therefore I am
varding the letter to yourselves for your attention.
jrs faithfully

D, Brown.

6 'Bridge 9(oad
Vophitt

tyhvood Borough Council

27th July 1992.
rSir
tyarding our recent discussion on the telephone. Ifeel I must point out in uniting the dangerous
condition on my boundary wall.
Since the work^of rebuilding TophittSchool has started, heavy lorries and ready-mi^lorries have
kul to pass the wall in question, and it seems that the road has pushed the watt out.
It das Bellied so bad that I cannot let my children play out in the garden forfear of it collapsing
on them.
The pavement outside myfront door has been partially concreted, and the paveing stones removed,
this (oof^s quite odd and unsightly.
I cannot stress the urgency about the watt condition and I hope you witt act promptly.
Jours sincerely

fit Vhipps.

PEE AND LONG
ARCHITECTS ANP PLANNING CONSULTANTS
Partners:
L. Pee Pip. Arch. FRIBA
5.0. Long Pip. Arch. Pip.T.R ARIBA

66, Coley Place,
Redwood,
Central
Tel. 7652113,

j, Arkwright and Associates
64 Coley Place,
Redwood,
2ntral.
ref:S1092/DB/AW
1st July 1992
Dear Sir
Tophill School, Tophill
Further to our recent telephone discussion at which you confirmed our overspending on the
foundation element. We have been considering amendements to other elements in order to
retrieve the overall budget situation. Our first idea has been to look at the External Works and
_
in particular the retaining wall adjacent to High Road.
Ihe retaining wall above the piles as currently designed is shown on drawing number 202SK/112B. Our first two thoughts with regard savings are:
a) 150mm rock faced blockwork cladding to the wall (PC £12/m2) or
b)a cast-on ribbed finish to the insitu concrete.
Ihe structural engineer advises that the quantity of reinforcement will remain unchanged fo
either alternative and in fact the contractor has already received delivery of the majority of
the steel. For aesthetic reasons we would wish to retain the line of the wall face as currentl
designed.
As you are aware the contractor originally programmed this item to commence on the 15th
June but has yet to commence work. The piling operation has been completed for over a
week so they are now in a position to commence. An urgent response is therefore required in
order that an Architects Instruction can be issued without delay.(Return by 21st February 1992
real time).

Yours sincerely

),Brown

)r°ject Architect

OUR REF. CET/100
• YOUR REF.

BLACKS HALL,

S092/DB

CET

Tel. OO 272727

February 28th 1992
Dee & Long
66 Coley Place
Redwood
Central

K

" ?r the attention of James Dee (Senior Partner)
ear James,

[Re: Tophill School Redwood

>
further to our recent discussion we would confirm the following points:
1 . we must have some firm final account figures for the school in order to establish
the balance available for our capital spending programme for the next 12 months,
2. we wish to pay the contractor any outstanding claims as quickly as possible in
order to spend the money in this tax year.

P Stuart

STANDARD BUILDERS
MEMORANDUM
DATE:

28th February 1992

FROM:

Chairman

TO:

Area Manager

Tophi11 School,Tophi11 Redwood
I am very concerned about progress on this contract. I
understand that you are going to meet the client's
representatives on March 13th. I strongly suggest that you:
1.

settle as quickly as possible to aid our immediate cash
flow

2.

recover as much of the £60,000 losses incurred in the
early stages of this contract. I am concerned that our
second version of the claim may have conceded more than
the situation warrants.

igle of batter based upon information in site investigation
jreport taken as 60 degrees.
nount overdig.
1.80

0.715

0.715

1.43
60'

1.80 x 1.43 =2.57m2
X + Y = 1.02m2 = 40% of measurable dig

Effect: of increase in depth.
1.43

1.43

1.80

1.43

60'

1.43

1.80 x 2.86 =

5.15m2

X + Y = 4.09m2 = 80% of measurable dig
"Proportion of overdig doubles in proportion to depth
Twice depth = Twice proportion of overdig required.

Project Plan Friday 18th
.Background - Related to Piling problem in Task 4 and sequence of
oundation excavation and piling. Also note overall sequence of Phase
and 2

.Slides to illustrate pile construction and excavation concurrent.

Principle correspondence to refer to:
8th June 1992
more detail in letters
22 July
3 September
Loss and expense / re-rating 3 September
20 September
25 November

3a.Architect agrees payment for 3 weeks delay but no time (30th
November). BQ 1/1 formula (11th December)

{.Identify the essence of the argument
Claim 8th January
1-

Section 5-5 Requirement for 'soft spots'
actual quants in excess of BQ quants (556 - 48m3) =(x 12)

2-

open dig method of executing the works
justify due to conditions

3-

lack of available working space caused by the delay to
the piling operations
- late receipt of information for piling reinforcement
- failure of piling plant to overcome obstructions
- on site fabrication of steel to reduce overall delay
caused by item 1.

Discuss financial evaluation of claim £57,000

NOTES

.Architect's response17th February 1993
a)no foundation change
b)ground conditions as expected
c)method of operation was his own choice
d)measuiable quantity only increased by 20%. Extra volume of soft spots
represent only 20% increase in total volume of ex. material. Is this correct?
e)piling own problem - rig and failure to ask for information
f)always intended to carry out foundations during the piling operation (2
week overlap?)
g)changes due to concurrently piling not soft spots.

Discuss

.Architect Letter 29th March 1993
Jfferto bring in third party to adjudicate - refer to letter 17th February detailing £2,000
»sts to Architect.

.Contractor's Letter 28th April 1993
!ontractor has considerably modified his stance.
(a)not interested in Mr. Simms
(b)not talking about loss and expense and delay but change in conditions
that the work was undertaken an/or the quantity 13.5.1.2
(c)claim itself
3 elements
(1)rates in the tender should be changed because of overdig.
Is calculation correct?
(2)remeasure at rates above
(3) revised sequence due to additional excavations
(additional activities)
(4) loss of output? (£5,000)

•ontractor Group
Memo from Chairman
rchltect Group
Letter from Client.

NOTES

MEETINGS
iat a waste of time, it's always the same - yak, yak, yak and nothing ever gets done...'
lat was all that about? Does anyone know what's going on...?'
How was I supposed to know they would want data at the meeting? I thought we were only planning
icase....'
teve you heard comments like these made after some meetings you have attended? We have,
and we sympathise with you. Meetings which produce comments like these are ineffective,
demotivating and waste a lot of time. We are going to examine the process of meetings so that
3U can get more from them and run them more effectively.
IWhat is a meeting? A meeting is a gathering of two or more people for a specific purpose. The
[legal definition of a meeting is 'an assembly of people for a lawful purpose' (Sharp v. Dawes 1876).

REASONS FOR MEETINGS
[These are some reasons for holding meetings:
•

Because they are required by law or by the rules.

•

To inform.

•

To collect information.

•

To decide on a course of action.

•

To solve problems.

•

To get commitment to a particular course of action.

•

To allow for representation by groups.

•

Combinations of the above reasons.

YOUR ROLE AT MEETINGS
'^
I
flf you attend a lot of meetings then you probably have different roles at different meetings as a
J
[member, representative, specialist or organiser. We examine each in turn.
Member.
At the Polytechnic you may attend union meetings. If you are not on the committee you attend as
a member. You attend when and where the meetings are held and discuss whatever is on the
agenda. The agenda for the meeting will be drawn up by the committee at a previous meeting.
You do not have a lot of control over the subjects discussed at a meeting if you are there as a
member - you are an individual and only responsible for yourself.
1

jresentative.
lYou may be on the committee of your local sports club with a particular responsibility - perhaps
[representing the football section. Your role would be to represent your section as a member of the
committee. You are no longer speaking for yourself. To represent your section you must know
[their views and be able to put their message across.
The problem of meeting size forces organisations to use small groups to make decisions. Small
groups can work better because control is easier, and theoretically everyone can have their say.
Representatives, who really speak for and protect the interests of their section, are the nearest we
can get to a democratic ideal.
Specialist.
There are many meetings at which a 'specialist' is invited to give information, judge and evaluate
information, advise, or guide the meeting. You may have to play this role.
The other members would be there to find out how this would affect their sections, keep in touch
and help with advice.
Organiser.
The last role we will consider is that of the organiser - the person who initiates the meeting.
duties of this role are discussed later.

TYPES OF MEETING.
Formal.
Formal meetings have written rules and procedures. The term 'formal' here does not describe the
behaviour at the meeting; it implies the formality of the procedure. The chairperson at a formal
meeting would invite you as a member to 'speak' to the meeting. You would address your remarks
to 'the chair'. 'Motions' are proposed by someone, and need to be seconded by another (member)
before they can discussed. Once a motion has been debated and a vote taken, it either 'falls' or
'is carried'. All very formal, but sometimes unproductive. Formal meetings have appointed or
elected officers with special roles, eg. chairperson, secretary and treasurer.

Informal meetings.

•
ira^H

These need rules as much as formal meetings do. These procedures may be unwritten, but should
be observed to ensure that results are achieved. More self-discipline is necessary than at formal
meetings, because the lack of rules makes for heavier reliance on roles. Informal meetings need
skilful chairing to make them effective. There is no need for special titles as long as the functions
j
of chairperson and secretary, if necessary, are performed.
The role of chairperson or 'leader of the meeting' is vital to the success of any meeting. Often the
leadership is challenged; this is normal behaviour in a group, provided too much time is not wasted
on these power struggles. Groups need a leader for direction. Informal meetings often have
secretaries who jot notes, as a record of what was decided; these can be referred to but are not
,
usually 'published'.

r

jccess of a meeting doesn't depend on the type of meeting. It depends on:
The people present and how they behave.
The atmosphere in which the meeting is held.
The effectiveness of the communication.
The size of the meeting.
The best way to get people to attend meetings is by making meetings effective and taking decisions,
solving problems, passing on information quickly and efficiently, using all the skills and experience
of those present.

GUIDANCE FOR MEMBERS, REPRESENTATIVES AND SPECIALISTS.
Here are some guidelines which we hope will make you more effective at meetings.
Before the meeting.
Before attending any meeting ask yourself these three questions:
1

Do I know what this meeting is about?

2

Do I know why I am attending?

3

Do I know what is expected of me?

Your answers should be 'yes' to all three. Once you know what it is about, why you are going and
what you have to do when you are there, you can decide what preparation is necessary..
1
Your answers may persuade you to miss the meeting! If you cannot answer the questions yourself,
get answers before the meeting and attend only those meetings which you need to or want to
attend. Warn the meeting of absence, and if you feel like it tell them why! When in industry
persuade your boss to leave you out of meetings that don't concern you. If everyone who was
invited to a meeting did this you would have smaller, better-informed and more effective meetings.
[the answer to questions 1,2 and 3 will provide you with the following information:
1

will give you either an agenda for a formal meeting or a list of topics if the
meeting is informal;

2

will define your role;

3

will give you the chance to collect the information necessary to play an
effective part in the meeting.

uring the meeting
hiring the meeting, if the process of communication is effectively followed, those present should
now what is going on: information should flow, decisions should be made and objectives met. j
,

Q________________________________________________________________1

ft meetings you may be a 'sender' one moment and a 'receiver' the next - these roles requf
different skills. Improving your listening skills will increase your value to any meeting you attend,
provided you then use the information you have received.
,
Remember you may be there to get your message across. The way you put your message will 1
always affect the way it is received. Remember your objective - you want your message to be
accepted. Watch your tone and style; do not get aggressive; persuade, do not bully; do not lose
your cool.
j
There is no point in going to a meeting with a closed mind, so be prepared to be persuaded by^
logical argument. You may not get the point if you do not listen. New facts that emerge from a
discussion, or even new understanding, may alter your message. (If you do not want to listen to
other points of view, why bother to attend meetings? Submit your message in advance and get j
on with things you consider to be more urgent).
j
It may be hard work, but do try to listen, not just to the words; get hold of the undercurrents, watch
for all the non-verbal communication that is being displayed: 'read between the words'.
j
You want the other people there to listen to you. You can switch them off with emotive words and .
by blinding them with facts. Make your case stronger with diagrams, figures and visual aids.
After the meeting.
—''-'•'-j

Meetings are held for many reasons. When you think a meeting has been a waste of time, try to
figure out why it failed. Check this out with others present. You may have missed something they
gained from the meeting. You may get a clearer picture of other people's aims and objectives.
Some people attend meetings for their own ends - they like to get on their soap box and develop
their pet theory. Or they just like the sound of their own voice.
j
Others are not always quite so apparent, and are often said to be discussing items on the the
'hidden agenda'. 'Budgets 1992' may be what you think you are discussing, while someone may
really be trying to get more micro-computers for their departmental use. They are using the meeting
for their own aims.
Do tell people what happened at the meeting.
Using the 'hidden agenda' is a useful way of getting things into debates and discussion. Your
understanding of what is going on around you will increase your involvement, interest and
effectiveness.

GUIDANCE FOR THE ORGANISER.
Some of you chair meetings in the course of your job. To conclude this section on meetings as an
pplication of communications, we describe the activities the organiser undertakes in the three
>hases before, during and after a meeting.

tefore the meeting.
1e organiser of an informal meeting or the chairperson for a formal meeting will have to consider
"iree main areas beforehand: planning; the agenda; preparation.

planning.

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

The organiser decides what the objective of the meeting is. What does he want to happen? Is
there a real objective or is it that we always have a meeting every month/week/term? What type
of meeting is it? Consultative, informative, decisive or just routine? At this stage people must be
considered. Who should attend and why? Who else needs to know about the meeting?
2.The agenda.
Make sure the agenda goes out on time and contains all the items you intend to discuss, in the
jght order with the right amount of detail to signal your intentions to those who are to attend.
3.Preparation.
Naturally the preparation for any meeting will depend on points 1 and 2 above. Ensure the venue
is available. Ensure that your whereabouts are known by those who might need to contact you in
an emergency. Do not assume that everyone knows about your meeting! Delegate someone to
look after your work in your absence.
During the meeting.
So far we have looked at the preparation needed to set up a meeting. Now we look at some of the
essential requirements for the successful running of a meeting. Here is a list of the points you
should concentrate on if you want to make your meetings more successful:
•

Be punctual. Start on time.

•

Observe the rules of communication.

•

Listen carefully.

•

Summarise often to check understanding.

•

Maintain team spirit.

•

Protect the underdog.

•

Be fair, firm and maintain discipline.

•

Steer the discussion if people wander from the point.

•

Encourage participation.

•

Learn how to control conflict, go for "win-win' outcomes in cases of conflict.

•

Practice observing what is going on in the group.

)ne problem are examined.
leetings fail for many reasons. Sometimes no conclusion is reached, or no solution found,
ecause of a combination of bad chairing and lack of disciplined meeting skill. People at these
leetings move the discussion in various directions and the meeting gets confused. There are too
•any topics under consideration at one time. This problem can be overcome by someone, usually
ie chairperson, summarising the situation and identifying the number and nature of the problems
c

jr discussion. The next step is to arrange these in priority (a mini agenda!) and then deal with
(them in order.
[Once this has been done, proceed through the steps listed below:
1

Make your case, or let the person concerned make his case.

2

Collect relevant evidence, information, opinions.

3

Discuss the evidence, information and opinions as fully as needed; give everyone a
chance to contribute.

4

Arrive at a solution, or solutions.

5

Evaluate the implications of these solutions.

6

Agree on a solution.

7

Decide on action necessary to implement the decision.

8

Move on to the next problem.

After the meeting.
Often it is after a meeting that we can assess its effectiveness. This is the time to check that your
objectives were achieved or, if not, why not. Now is the time to discover why things went the way
they did - remember to look at your successes as well as your failures!
i

Check that all actions agreed at the meeting have been allocated to an individual and that these
actions are being progressed. Make sure that a record of the meeting is made for future reference
(these records are called 'minutes') and distributed. Where necessary report to the appropriate
authority the outcome of the meeting.
Behaviour at meetings.
Behaviour at meetings follows the same pattern as that in groups, provided the size of the meeting 1
is no larger than twelve. In larger meetings, unless they are carefully controlled, you can often
identify the number of small factions making up the whole.

H - 1 Feedback Prototype 1.1

Integrating Project Year 2 Autumn Term 1990/91.
Questionnaire.
Generally
The project was not at all enjoyable

The project was very enjoyable

The project was boring

The project was interesting

The project was too easy

The project was too difficult

Presentation
The project was poorly presented

The project was well presented

The information was difficult to
find

The information was easy to find

The information was poorly
prepared

The information was well prepared

Administration
The accommodation provision
was inadequate

The accommodation provision
was adequate

The tasks were unclear

The tasks were clear

Consultation with staff was
inadequate

Consultation with staff was
adequate

Learning
It taught me little

It taught me a lot

Lectures are a better method of
learning

Lectures are a worse method of
learning

The project was a poor use of my
time

The project was a good use of my
time

Teamwork
The project did not expose
difficulties of working in teams

234

The project exposed difficulties of
working in teams

Better teamwork would not have
improved my marks

1234

Better teamwork would have
improved my marks

The selection of team membership
was well balanced

1234

The selection of team membership
was not well balanced

H - 1 Feedback Prototype 1.1

Time management
It did not encourage me to plan

It encouraged me to plan

Taught me nothing

Taught me a lot

My group made poor use of time

My group made good use of time

Realism
The content was theoretical

234

The content was practical

The presentation to the panel was
unrealistic

234

The presentation to the panel was
realistic

The pre-selected groups were not
true to life

The pre-selected groups were true
to life

Method of Assessment
The marks achievable for
individuals were too low

234

The marks achievable for
individuals were too high

The marks achievable for the
group were too low

234

The marks achievable for the
group were too high

The method of assessment was
unfair

234

The method of assessment was fair

The best thing about the project was

The worst thing about the project was

The project could be improved by

H - 2 Feedback Prototype 1.2

Integrating Project Year 2 Spring Term 1990/91.
Questionnaire/comparative analysis of Autumn/Spring Projects

Generally
The project was less enjoyable

The project was more enjoyable

The project was less interesting

The project was more interesting

The project was less difficult

The project was more difficult

Presentation
The project was better presented

The project was less well presented

The information was more
difficult to find

The information was easier to find

The information was less well
prepared

The information was better
prepared

Administration
The tasks were less clear

The tasks were more clear

Consultation with staff was better

Consultation with staff was worse

Learning
It taught me more

It taught me less

I would prefer to work in teams

I would not prefer to work in teams

The project was a poor use of my
time

The project was a good use of my
time

Realism
The content was more theoretical

The content was more practical

Method of Assessment
The method of assessment was
unfair

P.T.O.

The method of assessment was fair

H - 3 Staff Skills Questionnaire

Department of Property and Development Studies
STAFF QUESTIONNAIRE

Name.

How important are the skills A-N listed below and overleaf in preparing students for a) their
Industrial Placement Year and b) graduation.
Grade the importance of each skill using
= little or no importance

= slightly important

= important

= essential

Prefix AH Statements With The Words
The Ability To

Industrial
Placement
Year

Graduation

A Present ideas to a group
B

Prepare accurate and well structured estimates
Produce well constructed letters and reports

D Effectively manage own time without supervision
Identify, quantify and describe elements, features and components
of building work
Understand the nature of the profession and its procedures
G Analyse design changes etc. for regular cost / value reconciliation
reports
H Understand the principles behind modern management techniques
Be proficient in the use of word processing, data base and
spreadsheet applications
Select contractual arrangements with regard to situation and
circumstances
PTO

w~~

H - 3 Staff Skills Questionnaire

Prefix All Statements With The Words
The Ability To
. --.••&#&**<&<•:* •:•:-:-•••-•---••

•;-..-.

Industrial
Placement
Year

Graduation

Yes

No

- .- •- ••

K Understand the industry within which they will operate
L Understand the legal and procedural aspects involved in the
preparation or analysis of claims
M Operate within teams
N Prepare valuations for certificates and final accounts

List any other skills you think important

Are you willing to participate in a short interview
approx 20 minutes) at a later date if selected.

THANK YOU FOR COMPLETING THIS QUESTIONNAIRE

A summary of the findings can be made available on request.

Staff

H - 4 Employer Questionnaire

Department of Property and Development Studies

EMPLOYER QUESTIONNAIRE
Name of Company/Practice/Organisation(optional).

TYPE OF ORGANISATION

Contractor

Private Practice

Public Sector

Other (Specify)

QUESTION 1

Do you employ a) third year students from the Polytechnic of Wales in their industrial placement
year or b) recent graduates of the Polytechnic of Wales full-time quantity surveying degree
course?
Within last 4 years

Currently
a) Students on Industrial Placement Year
b) Recent Graduates
QUESTION 2

How important is it that our graduates should possess the skills A-N listed below and overleaf.
The three columns represent points in time i.e Industrial Placement Year, at Graduation and
finally after 2 years with company.
Grade the importance of each skill at each point in time using
= little or no importance

2

= slightly important

= important

4

= essential

Prefix AH Statements With The Words
The Ability To
A

Present ideas to a group

B

Prepare accurate and well structured estimates

N
J

Industrial
Placement
Year

Graduation

After 2
years with
company

Produce well constructed letters and reports

0 Effectively manage own time without supervision
PTO

H - 4 Employer Questionnaire

Prefix All Statements With The Words
The Ability To

Industrial
Placement
Year

Graduation

After 2
years with
company

£ Identify, quantify and describe elements, features
and components of building work
f Understand the nature of the profession and its
procedures
G Analyse design changes etc. for regular cost / value
reconciliation reports
H Understand the principles behind modern
management techniques
1

Be proficient in the use of word processing, data base
and spreadsheet applications

J

Select contractual arrangements with regard to
situation and circumstances

K

Understand the industry within which they will
operate

L

Understand the legal and procedural aspects
involved in the preparation or analysis of claims

M Operate within teams
N Prepare valuations for certificates and final accounts

List any other skills you think important

Yes

No

Are you willing to participate in a short interview
(approx 20 minutes) at a later date if selected.
"so please write the name of the person I should contact
THANK YOU FOR COMPLETING THIS QUESTIONNAIRE
A summary of the findings can be made available on request.
E-3#5

H - 5 Course Effectiveness Questionnaire

COURSE EFFECTIVENESS QUESTIONNAIRE

BSc Hons QS
Year 2
This questionnaire seeks information
study.
Please answer as frankly as
name on the sheet.
Write the letter
nearest to your present opinion in
next page.

about your present course of
you can.
Do not write your
which represents the option
the appropriate box on the

For Questions 1-11 please put the answers in the appropriate
subject box in the matrix.
1.

How do you rate the various SUBJECTS of
worthwhile learning experience for you.
(a) Very Worthwhile

2.

(b) Worthwhile

How
do
you
rate
PRACTICALS / SEMINARS.
(a) Very Worthwhile

4.

(c) Poor

a

(d) Very poor.

How do you rate the various subject LECTURES.
(a) Very Worthwhile

3.

(b) Worthwhile

your course as

the

(c) Poor

various

(b) Worthwhile

(d) Very poor.

subject
(c) Poor

TUTORIALS/

(d) Very poor.

Grade the RELATIVE AMOUNT OF YOUR OWN STUDY TIME SPENT on the
main subjects.
(a) Most > (a) . .. . .(b) . ....(c).....(d).....etc...< (k) Least.

5.

Do you consider the WORKLOAD of each subject to be
(a) Too Little

6.

(c) Too Much

In order to save staff/student time and promote student self
learning indicate which subject, if any, could be REDUCED IN
LECTURE CLASS TIME
(a) Not at all

7.

(b) About Right

(b) less than 10%

(c) 10 - 25%

(d) over 25%

In order to save staff/student time and promote student self
learning indicate which subject, if any, could be REDUCED IN
TUTORIAL / PRACTICAL / SEMINAR CLASS TIME

(a) Not at all

(b) less than 10%

(c) 10 - 25%

(d) over 25%

H - 5 Course Effectiveness Questionnaire

8.

How relevant do you consider the Integrating Project to each
of the COURSE SUBJECTS.
(a) Very

9.

(b) Quite

(d) Not at all.

(c) Not Very

How well has the Integrating Project INTEGRATED EACH SUBJECT,
(d) Not at all.

(c) poorly

(b) Adequately

(a) Very well

10. How much has the Integrating Project caused you to STUDY EACH
SUBJECT ON YOUR OWN INITIATIVE.

(a)
(d)

(c) A little

(b) A Fair Amount

A great deal
Not at all.

11. HOW MUCH do you consider you have LEARNT IN EACH SUBJECT by
completing the Integrating Project tasks.

Qn

No.

Construction II
II

Services II
Development
Economics
Design Economics
Production
Economics
Law II
Project & Busnss
Administration
Behavioral &
Management Studs
Computers

2

3

4

5

6

1

8

9

10

Mai :k E£ ich I Jox \ fith The Appiropr: .ate Lett* 2r

Subject

Measurement

1

(c) A little

{b) A Fair Amount

(a) A great deal
(d) None at all.

11
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For the following questions tick the appropriate choice or in the
case of question 15 place the appropriate letter in the boxes.
12. This years Integrating Project is a SUITABLE TEACHING /
LEARNING TOOL for all Subjects.

(b) agree
(a) strongly agree
(d) strongly disagree

(c) Disagree

13. The year should be split into two 15
examinations at the end of each period.
(a) Strongly agree
(d) strongly disagree

week

periods

with

(c) disagree

(b) agree

14. To what extent would you recommend another student to come on
the course?
(b) Recommend
(a) Highly recommend
discourage
(d) Would strongly

(c) Would not recommend

15. How satisfied are you that the personal tutor system caters
for the following functions:
(A) Personal point of contact.
(B) Monitoring student progress.
(C) Assists with student problems.
(a) Very Satisfied
(d) Very Dissatisfied

(b) Satisfied

(c) Dissatisfied

H - 6 Prototype 2 (Stage 1)

INTEGRATING PROJECT YEAR 2 AUTUMN TERM 1991/92.

QUESTIONNAIRE
Please circle the figure which represents your view on each scale

The project was not at all enjoyable

1234

The project was very enjoyable

The project was boring

1234

The project was interesting

The project was too easy

1234

The project was too difficult

Consultation with staff was
inadequate

1234

Consultation with staff was
adequate

The project was poorly presented

1234

The project was well presented

The information was difficult to
find

1234

The information was easy to find

It taught me little

2

3

4

It taught me a lot

Lectures are a better method of
learning

2

3

4

Lectures are a worse method of
learning

The project was a poor use of my
time

The project was a good use of my
time

The project did not expose
difficulties of working in teams

The project exposed difficulties of
working in teams

Better teamwork would not have
improved my marks

Better teamwork would have
improved my marks

The selection of team membership
was well balanced

The selection of team membership
was not well balanced

My group made poor use of time

2

3

4

My group made good use of time

The pre-selected groups were not
true to life

2

3

4

The pre-selected groups were true
to life

Please circle the figure which represents your view on each of the Tasks to date.
TASK1
Produce, as a group, a written report on five inter-related tasks ie. 1.produce an overall budget figure, 2. are
time periods adequate?, 3. what work that will be required from QS practice^, produce a list and dates of
drawings required by QS and 5.recommend other firms or consultants that may be appointed. Group written
assessment.
The method of assessment
was bad

1

The method of assessment
was good

The task was trivial

The task was very important

The task was theoretical

The task was very practical

The task taught me nothing

The task taught me a lot

The task was unclear

The task was clear

TASK 2
Prepare presentation supporting various methods of procurement. Group mark based on presentation and
supporting documentation.
The method of assessment
was good

The method of assessment
was bad
The task was trivial

1

2

3

4

5

6

7

The task was very important

The task was theoretical

1

2

3

4

5

6

7

The task was very practical

The task taught me nothing

1

2

3

4

5

6

7

The task taught me a lot

The task was unclear

1

2

3

4

5

6

7

The task was clear

TASK 3
Produce written report on five partially inter-related tasks ie. 1. the analysis of cost elements, 2. evaluating
drawn information and stating future needs, 3. the examination and analysis of the Site Investigation Report,
4. identifying Preliminary items and producing an overall value, 5. assessing adequacy of substructure rates.
Individual mark based on self assessment of written report.
The method of assessment
was good

The method of assessment
was bad
The task was trivial

1

2

3

4

5

6

7

The task was very important

The task was theoretical

1

2

3

4

5

6

7

The task was very practical

The task taught me nothing

1

2

3

4

5

6

7

The task taught me a lot

The task was unclear

1

2

3

4

5

6

7

The task was clear

H - 6 Prototype 2 (Stage 1)

TASK 4
Produce a brief report on extension of time claim and re-programming due to piling delay. Individual written
assessment.
The method of assessment
was bad

1

The method of assessment
was good

The task was trivial

The task was very important

The task was theoretical

The task was very practical

The task taught me nothing

The task taught me a lot

The task was unclear

The task was clear

The best thing about the project in the Autumn Term was

The worst thing about the project in the Autumn Term was

The project could be improved by

H - 7 Prototype 2 (.Stage 2)

INTEGRATING PROJECT YEAR 2 SPRING TERM 1991/92.
QUESTIONNAIRE
Please circle the figure which represents your view on each scale

The project was not at all enjoyable

1

2

3

4

The project was very enjoyable

The project was boring

1

2

3

4

The project was interesting

The project was too easy

2

3

4

The project was too difficult

Consultation with staff was
inadequate

2

3

4

Consultation with staff was
adequate

The project was poorly presented

1

234

The project was well presented

The information was difficult to
find

1

234

The information was easy to find

It taught me little

2

3

4

It taught me a lot

Lectures are a better method of
learning

2

3

4

Lectures are a worse method of
learning

The project was a poor use of my
time

3

4

The project was a good use of my
time

The project did not expose
difficulties of working in teams

3

4

The project exposed difficulties of
working in teams

Better teamwork would not have
improved my marks

3

4

Better teamwork would have
improved my marks

The selection of team membership
was well balanced

3

4

The selection of team membership
was not well balanced

My group made poor use of time

2

3

4

My group made good use of time

The pre-selected groups were not
true to life

2

3

4

The pre-selected groups were true
to life

H - 7 Prototype 2 (Stage 2)

Please circle the figure which represents your view on each of the Tasks to date.
Only comment on those tasks you attempted
TASKS
Produce a written report on the contractor's first interim application for payment. The report had also to
comment on alternative methods of preliminaries calculation and included a graphical representation of
payments over the contract period. Individual written assessment.

The method of assessment
was bad

The method of assessment
was good

The task was trivial

1

2

3

4

5

6

7

The task was very important

The task was theoretical

1

2

3

4

5

6

7

The task was very practical

The task taught me nothing

1

2

3

4

5

6

7

The task taught me a lot

The task was unclear

1

2

3

4

5

6

7

The task was clear

TASK 6
Prepare a succinct and incisive report on legal issues that had arisen during the construction ofTophill School.
Individual written assessment.

The method of assessment
was bad

1

2

3

4

5

6

7

The method of assessment
was good

The task was trivial

1

2

3

4

5

6

7

The task was very important

The task was theoretical

1

2

3

4

5

6

7

The task was very practical

The task taught me nothing

1

2

3

4

5

6

7

The task taught me a lot

The task was unclear

1

2

3

4

5

6

7

The task was clear

TASK?
Produce a written report on suggested amendments to the specification of the retaining wall. Individual written

assessment.
The method of assessment
was bad

1

2

3

4

5

6

7

The method of assessment
was good

The task was trivial

1

2

3

4

5

6

7

The task was very important

The task was theoretical

1

2

3

4

5

6

7

The task was very practical

The task taught me nothing

1

2

3

4

5

6

7

The task taught me a lot

The task was unclear

1

2

3

4

5

6

7

The task was clear

H - 7 Prototype 2 (Stage 2)

TASKS
Evaluate the contractor's claim for additional time/monies from either the perspective of the contractor or the
client. Produce individual written submissions which form the basis of the discussions at a meeting of the
contractorIclient groups. Individual assessment of written report and performance at meeting.

The method of assessment
was bad

The method of assessment
was good

The task was trivial

1234567

The task was very important

The task was theoretical

1234567

The task was very practical

The task taught me nothing

1234567

The task taught me a lot

The task was unclear

1234567

The task was clear

The best thing about the project in the Spring Term was

The worst thing about the project in the Spring Term was

The Spring Term project could be improved by

Overall how effective have the Autumn and Spring Projects been in:
ineffective

very effective

Integrating taught material

1

2

3

4

5

Applying taught material

1

2

3

4

5

Promoting self learning

1

2

3

4

5

Developing communication skills

1

2

3

4

5

H - 7 Prototype 2 (Stage 2)

Consider the list of skills listed below and assess how important each may be to you in your Industrial Placement
Year using the scale:
1 = little or no importance
2 = slightly important
3 = important
4 = essential

Prefix All Statements With The Words
The Ability To
A

Present ideas to a group

B

Prepare accurate and well structured estimates

C

Produce well constructed letters and reports

D

Effectively manage own time without supervision

E

Identify, quantify and describe elements, features and components of building work

F

Understand the nature of the profession and its procedures

G

Analyse design changes etc. for regular cost / value reconciliation reports

H

Understand the principles behind modern management techniques

I

Be proficient in the use of word processing, data base and spreadsheet applications

J

Select contractual arrangements with regard to situation and circumstances

K

Understand the industry within which they will operate

L

Understand the legal & procedural aspects involved in the preparation or analysis of
claims

M Operate within teams
N

Prepare valuations for certificates and final accounts

Importance

H • 8 Prototype 2 • Skill Rating - Employers

APPENDIX I

THE ABILITY TO

Pilot
Results
IPY

Proto
2
EPY

Proto
2
Grad

Proto
2
after 2 yrs

A

Present ideas to a group

6

5

6

6

B

Prepare accurate and well
structured estimates

8

8

7

8

C

Produce well constructed letters
and reports

8

8

7

7

D

Effectively manage own time
without supervision

8

7

7

8

E

Identify, quantify and describe
elements features and
components of building work

8

9

8

8

F

Understand the nature of the
profession and its procedures

9

9

8

8

G

Analyse design changes etc. for
regular cost/value reconciliation
reports

5

6

7

7

H

Understand the principles behind
modern management techniques

5

5

6

6

I

Be proficient in the use of word
processing, database and
spreadsheet applications

6

7

7

7

J

Select contractual arrangements
with regard to situation and
circumstances

5

4

6

6

K

Understand the industry within
which they will operate

9

9

8

7

L

Understand the legal and
procedural aspects involved in
the preparation and analysis of
claims

4

5

6

6

M

Operate within teams

9

11

9

8

N

Prepare valuations for certificates
and final accounts

7

7

8

8
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J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS

64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
Date

October llth 1991

From

Trefor Hughes - Senior Partner

To

Group 4

Meeting with Client re Tophill School Friday October 18th -3pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Architect's Drawings and Specification (competitive tender) but
we will need to present a reasonable argument in support of this option as well as reasons
for rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

J.T&KWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS

64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
Date

October llth 1991

From

Trefor Hughes - Senior Partner

To

Group 5

Meeting with Client re Tophill School Friday October 18th -3pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Architect's Drawings and Specification (negotiated) but we will
need to present a reasonable argument in support of this option as well as reasons for
rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

-irculate to

All Group Members

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS

64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
October llth 1991

tDate
From

Trefor Hughes - Senior Partner

To

Group 6

Meeting with Client re Tophill School Friday October 18th -1pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Design and Build but we will need to present a reasonable
argument in support of this option as well as reasons for rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS

64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
Date

October llth 1991

From

Trefor Hughes - Senior Partner

To

Group 8

Meeting with Client re Tophill School Friday October 18th -1pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:

r

•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Bill of Quantities (negotiated tender) but we will need to present a
reasonable argument in support of this option as well as reasons for rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

J. ARKWRIGHT ASSOCIATES
CHARTERED QUANTITY SURVEYORS
AND COST CONSULTANTS
64, COLEY PLACE, REDWOOD, CENTRAL Tel. 764432
Your Ref

Our Ref.

MEMORANDUM
Date

October 11th 1991

From

Trefor Hughes - Senior Partner

To

Group 10

Meeting with Client re Tophi 11 School Friday October 18th -1pm
The Client wants our advice on which procurement method to use for this project.
Unfortunately I have to attend an urgent site meeting that afternoon. Will you please
attend in my absence and also bear in mind the Client wishes to make a decision at the
meeting.
I think the alternatives are:
•

Design and Build

•

Bill of Quantities (competitive tender)

•

Bill of Quantities (negotiated tender)

•

Architect's Drawings and Specification (competitive tender)

•

Architect's Drawings and Specification (negotiated)

I'm inclined to suggest Architect's Drawings and Specification (negotiated) but we will
need to present a reasonable argument in support of this option as well as reasons for
rejecting the others.
If you need to discuss this matter I'm in Glasgow Monday & Tuesday but will be available
on Wednesday morning till 12pm.

Circulate to

All Group Members

