STUDENTS’ GUIDE AS A REFERENCE FOR A COMMON CASE
STUDY IN A MASTER DEGREE IN CONSTRUCTION MANAGEMENT

Jaime Jiménez, Saray Segado, Victor Yepes, Eugenio Pellicer
Grupo Excelcon - Universitat Politecnica de Valencia (SPAIN)

saseji@cam.upv.es, jaijiay@cst.upv.es, vyepesp@upv.es, pellicer@upv.es

Abstract

The case study is a well-known method that is often applied in teaching and learning, mainly at the
graduate level. A more in-depth implementation of this method allows using a common case study for
all, or most of, the courses in a semester (or academic year). This common case study has been
consistently used since 2010 at the Master of Science in Planning and Management in Civil
Engineering (Universitat Politécnica de Valéncia). Its goal is to develop generic competencies, as well
as content coordination and cohesion. A step further is the implementation of the portfolio in order to
improve the assessment of the course and competences. Anyway, each course provides an initial
statement explaining the additional information required as well as the expected outputs and
deliverables. Additional coordination is needed in order to succeed; therefore a coordination plan will
define a common set of contents that every course will work in an individualized way. For every course
a rubric is designed, with common criteria for all of them. Finally, a guide will indicate the steps that
the students have to follow in order to solve the problem, giving clues in some circumstances too.
These guides do not want to show the solution to the problem, but a layout that have to filled out by
the student throughout his/her learning process. The paper also describes the contents of some of
these guides, as an example.
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1 INTRODUCTION

The Master Degree in Planning and Management in Civil Engineering (MAPGIC) at the Universitat
Politecnica de Valéncia, was born in 2008 fostered by a group of professors belonging to the
Department of Construction Engineering and is being supported by the School of Civil Engineering.
From the very beginning, this Master has intended to apply a holistic management approach to
construction from a business point of view [1,2]. Ever since, the majority of the faculty has been deeply
involved in a continuous improvement philosophy, implementing several initiatives to innovate the
program and control its evolution and success [3,4]. The syllabus is structured in one year of tuition
divided into two semesters, plus an additional semester to develop a Master Thesis [1]. The case
study method has also been employed since 2008, but in 2010 the faculty introduced a new
methodology on this scope consisting of using a single common project as a reference for all the tasks
demanded by every lecturer, [1,5,6]. International mobility through European [7-9] as well as Latin
American [10] initiatives is another of the key features of this program.

The faculty of professors involved in the Master Degree has regular meetings at least three times per
year to share experiences, comment on the students’ performance and satisfaction, or to keep
focused on the day-to-day market requirements. Moreover, some of those professors are leading a
project to get quality certifications for the program.

This paper makes additional sense if we consider it as an ongoing of the previous publication in
INTED 2012 when we analyzed through the SWOT (strengths, weakness, opportunities and threats)
technigue the main strategic trends that had to indicate the evolution of the program during next
academic years, from the point of view of the faculty [11]. And also with the publication in INTED 2014
about the analysis using again the SWOT technique and confronting both faculty’s and students’ point
of view [12]. There, we tried to clear up the best strategies for the forthcoming years, pursuing the
satisfaction of the students and the adequacy to the market demands.



This academic year, as a result of this process of continuous improvement, we have implemented the
use of the portfolio in order to improve the assessment of the course and competences. A very
important part of this new method is the release of students’ guides that show them the pace to solve
the problems derived from the main case study that involves each subject of the syllabus.

2 DEFINITION, SCOPE AND STRUCTURE OF STUDENTS’ GUIDES

Students’ guides are defined as a teaching document designed to show the process that students
have to follow in order to solve the different deliverables that will build up their portfolio at the end of
the Master. These guides include a rough description of the contents that students have to cover.

In the case of portfolio, it's extremely convenient to define and release these guides as soon as
possible. That's because we have to take into consideration that most of subjects that use this
methodology are scheduled in the first term of the syllabus. This will lead to a higher effectiveness and
efficiency in the application of the new methodology.

A total of six guides were defined for the complete syllabus:

= Project Management Guide: It defines carrying out of the common case study project
management plan.

= Site Management Guide: It's focused in the development of the economic master plan of the
building site selected for the common case study project.

= Projects Scheduling Techniques Guide: Its goal is to define the required activities to schedule the
construction process.

= Quality Control Guide: It defines how to make the cost study of quality control applied to the
common case study project.

= Health and Safety Guide: It shows the student how to fulfill the identification, analysis, evaluation
and prevention of those risks related to the activities required to build up the common case study
project.

= Construction Methods Guide: The guide of this optative subject helps the students’
comprehension of the construction processes involved in the common case study project.

There is a common structure for these guides that cover each of the subjects involved, as follows:

a) Statement of the problem.
b) Guide to solve the problem.
¢) Rubric.

Since the guide itself is a teaching document, its structure matches the following criteria:

e Presentation: Includes the justification of its content and encourages the student to follow up
the reading.

e General and specific goals: Students have to be aware of the goals pursued by these guides.
Here, the importance of the training activity for professional development is justified. Thus, it
shows the relationship between its content and the expected learning results.

e Problem resolution development, binding the statement of the problem to the way it's solved.

3 SAMPLE CASE: SITE MANAGEMENT GUIDE

From here on we reproduce as an example the students’ guide correspondent to this subject, following
the structure depicted above:

SUBJECT: Site Management.
DELIVERABLE FOR EVALUATION: Economic master plan of a building site.

SPECIFIC COMPETENCES TO EVALUATE: At the end of the course, the student will be able to
understand the relation between a building site management and a construction company
management, strengthening his/her knowledge about execution, management and control of building
sites. The student will be able to go in depth about contract modifications, quality, scheduling, health
and safety, and environmental impact.



EDUCATIONAL OBJECTIVES: The fulfillment of the deliverable for evaluation will satisfy the following
objectives, according to the competences described above:

To understand the main roles of management applied to the construction site: planning,
organization, direction and control.

Understand management as a basic tool to run a construction site, obtaining the desired
revenues and earnings to the owners of the company.

ECONOMIC MASTER PLAN OF A BUILDING SITE

A)

B)

C)

D)

E)

Objective of the guide

This document expects to set the grounds to elaborate the economic master plan of the
building site defined in the common case study project.

Structure of the guide

This students’ guide is structured according to the learning results expected for the students.
For this subject, the following learning results have been settled:

e To be able to adapt the unit prices of the construction project to the request for quotation
(RFQ) addressed to different suppliers and subcontractors.

e To be able to analyze the construction project as a whole and to estimate an initial
scheduling plan as a goal.

e To be able to manage as a business the construction project to earn profits for the
construction company.

e To be aware of the economic risks present in the production process of construction
companies.

Thus, the statement of the problem to be solved is delivered, together with a short theoretical
introduction to the work demanded to the student and a standard method to solve it.

Introduction

Economic master plans of building sites can prepared in different stages of the project-
construction process.

One of the key stages is the bid during the tendering process. The second one, in order of
relevance, is right when the contract has been awarded to the construction company.

This boils down to analyze the real construction costs based on thorough measurements of
every work unit and on RFQs addressed to suppliers and subcontractors. It's also very
important to set the different delivery times, the estimation of indirect costs, general expenses
and the setting up of a desired profit percentage.

This estimation of the real costs will bring the lowest price that the construction company can
assume to be awarded with the contract. All of this must be coherent with the company’s
strategy and must be accordingly justified.

Organization chart of the company

The organization chart is the set of human resources that will take an active role in the
construction planning and management tasks. A typical chart for a small / medium size
building site could be the one indicated in Figure 1.

Estimation of indirect costs
There are three different sorts of indirect costs: in advance, current and deferred.

Indirect costs in advance are those the construction company must incur before the
construction tasks begin. Expenses incurred during the tendering process, for example, are in
advance, since they are not going to be included in the site.

Current indirect costs are those foreseen during the period in which the construction is in
progress. Some examples of current indirect costs are: labor costs of technicians, vehicles
rental, offices rental, electricity supply, tools, quality control, etc.



Deferred indirect costs are assigned to the final arrangements in the building site. Amongst
these costs we can find: publicity and costs of inauguration, as-built blueprints, reparations
during guarantee period, etc.

These costs are calculated for the estimated duration of the construction defined in the
scheduling plan. Eventually, the construction company can reduce the scheduled plan to mark
down the current indirect costs, especially those related to labor.

Group Construction
Manager

Construction
Manager

Supervisor Land Health & Officer
Surveyor Safety Assist

Fig. 1: Organization chart of the building site

F) Strategy definition

The gross revenue is the amount of money the construction company will receive for the
completion of the building site. This gross revenue can be equal or different to the initial
project budget. Usually, there is a certain range of variation between revenues and budget due
to lack or excess in measurements, redundant or unnecessary work units, etc.

To obtain the estimated revenue, the construction company’s technicians measure all the work
units on the project blueprints and analyze the construction process. To estimate the real cost,
the construction manager will gather the work units into packages to send RFQs to suppliers
and subcontractors (formworks, hand labor subcontractors, gardening, concrete, bricklayers,
etc.) He can also draw upon prices databases, but they should better come from real previous
RFQs made from his own company, to get a more accurate estimation.

Once the contract has been awarded lower and more accurate prices should be found, rather
than those obtained during the tendering process. For each RFQ, at least three suppliers
should be reached to make a comparative chart that will show us the best alternative to award
each subcontract.

The aggregated direct cost of the building site will be obtained multiplying the measurements
of each work unit by its direct cost obtained through RFQs. The addition of every work unit
direct cost will give us this aggregated direct cost.

The aggregated direct cost plus all the indirect costs will represent the aggregated production
cost.

At this stage, the construction company must compare the tender budget (V) with the
aggregated production costs (C) and obtain the difference between both (V-C):

e (V-C)>0: The construction company makes a profit.
e (V-C)<0: The construction company suffers a loss.

In the second situation, the company should whether increase V (gross revenues when the
contract will be awarded) or reduce C.



V could be increased switching work units with a poor V/C ratio for new ones with a higher V/C
ratio.

A cost-based strategy could be leaded to fast-track the schedule of the construction activities
to reduce indirect costs. A good negotiation process with suppliers and subcontractors to
obtain competitive work unit prices would be another cost-based strategy, but direct costs
oriented, in this occasion. This becomes more relevant if the construction manager focuses his
efforts in those work units that represent a higher percentage in the initial budget of the
project.

G) Definition of strategy based scenarios

Once the strategy has been defined, several scenarios might appear, with or without
involvement if the construction company. The scenario in which the construction company
takes no action, is considered as a “basic” or “zero” scenario. Some of these scenarios the
construction company could face, if losses are foreseen, would be the following ones:

e Scenario 0: The construction company takes no action on production costs, keeping (V-
C)<0.

e Scenario 1: Indirect costs can be reduced fast-tracking the schedule and direct costs are
cut down negotiating more competitive prices with key suppliers, so that profit can be
made (V-C)>0.

e Scenario 2: Starting from Scenario 1, the construction company is able to negotiate with
its client (public administration or private owner) an increase in the gross revenue, taking
for granted there has been a measurements deviation.

In any case, the scenarios in which the construction company takes an active role will be
always oriented to increase its profit. The final analysis of each scenario should bring the
economic assessment of every action that the company could take and, to sum up, the
percentage of expected profit for each scenario.

H) Calculation of price reduction percentage

The next step once the different scenarios have been analyzed is to select the price reduction
percentage that the construction company will offer in its bid. It should be taken into consideration
that the result of (V-C)>0 includes both the expected profit (EP) plus the price reduction (PR). That
makes:

(V-C) = (EP+PR)

It's the construction company’s responsibility to decide the percentage of EP and PR (referred to
the bidding price) that fits with its global strategy as a company, not only for a specific tendering
process.

As the company increases the expected profit (EP), a lower price reduction (PR) will be done, and
thus it will be more likely that another competitor company makes a lower bid to be awarded with
the contract. Usually, a construction company will take bigger risks (thus, lower EP and higher PR)
whenever they need to increase their revenues or whenever they have unused capacity
(machinery, technical staff, etc.)

4 SAMPLE CASE: SITE MANAGEMENT RUBRIC

Table 1 shows the rubric that was designed for the course Site Management, which is another tool
recommended to the students that will help them work out the deliverable in a more structured way. Its
main goal is to guide the students through a simple evaluation process that includes the evaluation of
generic competences that must be fulfilled at the end of the Master Degree. It's used as an auto-
evaluation tool for the students and, so far, is not binding at all for the teacher.

The evaluation is based on a Likert scale from 1 meaning “totally disagree” to 5 meaning “totally
agree”. Four main competences are evaluated: written communication; oral communication and
presentation abilities; technical competence; and creativity.



COMPETENCES

WRITTEN COMMUNICATION

The document includes the necessary information for its elaboration

The documents shows the contents’ structure properly according with their final objective and it is roughly
pertinent to that explained by the teacher

The document is free of spelling mistakes and is grammatically correct

The document includes visual information that has a significant impact on the reader and that is used
accordingly to the contents

Visual presentation in appropriate, resulting to be professional and suitable for the context

ORAL COMMUNICATION AND PRESENTATION

Structure

An index of contents is used

Presentation’s structure is appropriate for contents comprehension
Presentation’s development lets the audience understand the evolution of the document as a whole
The document includes a conclusions summary

There is an imbalance among the different sections of the presentation
Content

The speaker presents the contents with an adequate conviction

The content is based on bibliographical sources

Examples are shown to clarify the presentation, when necessary

Contents’ defense is brief and clear

Slides

Slides are properly numbered

Visibility is optimal

All the features in the slide can be clearly seen

Graphics, pictures, tables or diagrams are used as a support for presentation, avoiding monotony
Verbal and non-verbal language

The speaker uses both adequate volume and tone of voice

All the contents are presented with an adequate rhythm

Speaker’s gestures and movements reinforce the explanation of contents
Speaker’s look is straight and addressed to the audience

The exposition has been previously practiced

No pet words or pet phrases are used

Interest and attention

The speaker attracts the attention of the audience during his / her speech
The audience is able to keep a good level of attention during the presentation
The presentation turns into audience’s learning

The speaker arouses interest and participation among the audience

TECHNICAL ABILITY

Works scheduling

Measurements have been done correctly and are clearly detailed

Work units of the design project have been thoroughly analyzed, including those that will be used in RFQs
RFQs for suppliers and subcontractors have been detailed and are included in the deliverable

Comparative charts for work units have been worked out, comparing unitary prices with foreseen costs and
revenues

Woks planning

Students set and explain an initial scenario, based on their previous experience, to define the works planning
An organization chart for the building site is depicted, defining roles and responsibilities for each member of
the staff

Economic management

The deliverable includes the works execution strategy to make a profit for the construction company

Indirect costs in advance (before works execution) are detailed and broken down

Current indirect costs (during works execution) are detailed and broken down

Deferred indirect costs (after works execution) are detailed and broken down

Direct costs are detailed and broken down

Gross revenues are detailed and broken down

Several scenarios have been analyzed, assessing construction company’'s profit according to different
strategies

Price reduction percentage of the final bid is calculated as a conclusion of the economic analysis

Risks management

There a specific document referring to risks analysis

Economic risks have been assessed and taken into consideration

There is a risks identification consistent with project planning

Risks mitigation actions have been taken into consideration

CREATIVITY

The deliverable includes additional sections or annexes that uplift the scope of the building site economic
master plan

Table 1: Evaluation rubric




Finally the different areas of competence evaluated according to Table 1 are weighted to obtain a
global mark as described in Table 2.

COMPETENCES Weight (%) | Average Mark (1-5) | Final Mark (1-10)
WRITTEN COMMUNICATION 30
ORAL COMMUNICATION AND PRESENTATION 10
TECHNICAL ABILITY 55
CREATIVITY 5

Table 2: Weighted evaluation chart

5 CONCLUSIONS

Given that the case study is a well-known method that is providing satisfactory results since 2010 at
the Master of Science in Planning and Management in Civil Engineering (Universitat Politécnica de
Valéncia), new results have been obtained taking the common case study as a starting point. The
common case study has been used to develop generic competencies, as well as content coordination
and cohesion and has been recently complemented with the implementation of the portfolio in order to
improve the assessment of the course and competences. One key feature to strengthen the good
results of the application of the portfolio is the students’ guide. For every course a rubric is designed,
with common criteria for all of them, whilst each course’s guide indicates the students the steps they
have to follow in order to solve the problem laid out in the common project case study.

The guide corresponding to the subject Building Sites Management has been thoroughly described in
this article and can be put forward as a model for similar subjects that are also case study oriented. As
can be seen, this guide intention is not to show the solution to the problem, but to outline the path that
students have to follow throughout their learning process. The guide also provides with a simple
evaluation scorecard that can be used by the students themselves to assess their performance and
achievements once the deliverable has been fulfilled.
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