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ABSTRACT
The construction industry in Malaysia is very complex as it involves multidisciplinary
participants. In this environment, claims appear to cause delays and hold back the completion
of a construction project. Construction contracts are rarely perfect, and claims for time
extensions and additional costs often have to be made by one party on another. The
extensively increasing number of construction claims indicates the need for the
implementation of an effective construction claim management. This research aims at
surveying the most common problems experienced by Malaysian contractors in construction
project. This paper presents the survey results and main findings from the consultants’ points
of view which indicate that inaccessibility or unavailability of relevant documents, the lack of
site staff awareness to proactively detect claims and understanding the contract itself, and
conflicts arising during owner/contractor negotiation are all critical problems associated
with the process of claim management. The problems observed from this research could be
used to improve the contractors’ claim management system.
Keywords: Construction Claims, Claims

INTRODUCTION
Construction Claim
Construction claims are found in almost every construction project. They have significant
effect to project cost and time (Arditi, 1989). Claims management is the process of employing
and co-ordinating resources to progress a claim from identification and analysis through
preparation, and presentation, to negotiation and settlement (Kululanga, 2011). The aim of the
claim management process is to resolve a certain problem in an effective and efficient way.
Avoiding litigation and arbitration in claim settlement is a good practice that the successful
contractors must keep in mind (Hassanein, 2008).
Generally, there are 6 stages of claim process. It starts with identification followed by
notification, examination, documentation, presentation and negotiation of claims (Zaneldine,
2006) Construction claim identification involves timely and accurate recognition of a change.
It is the first and critically important step followed by notification to the other party of a
potential problem. Time limit requirements are very crucial and critical (Levin, 1998).
Normally, the contract specifies such duties to both parties. Establishing legal and factual
ground on which the claim is to be based is done during examination stage. The fourth stage
is the documentation. It plays a very important role in the settlement of claims.
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All the supporting documents including drawings, specification, written instruction, cost
breakdown, measurement records and many more should be compile together. However, the
importance of record management is not realized as much as it should be (Ho, 2004). The
entire completed document then will be submitted and presented to client for assessment.
According to PWD form, the claim should be submitted not later than 90 days after practical
completion of the works. Upon receiving the official claim, client will assess and decide the
outcome. They should act fast and avoid procrastination. The final stage is the negotiation.
This process concerns the process of negotiation claim to the owner, and mutual resolution of
such claim (Ren, 2003). If an agreement cannot be reached and either party believes his
position is correct, he should propose an alternative dispute resolution method. If this fails,
the remaining choice is to take the matter to court.
1.

Identification

2.

Notification

3.

Examination

4.

Documentation

5.

Presentation

6.

Negotiation

Figure 1: Stages in Claim Management

OBJECTIVES & METHODOLOGY
The Objective of this research is to identify the problems associated with the claim process
experienced by the contractors from the consultant perspectives and the areas related to claim
process that can be effectively improved. Questionnaire surveys was used to gather all the
data and followed by face to face interview.

RESULTS
The Respondents
300 consultants from Selangor were selected to participate in this survey and 49 of them
returned the completed questionnaires. 10 of them were willingly to be interviewed in order to
strengthen the information gathered from the questionnaires.
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Current Issues in Claim Management
Table 1 shows the most common types of claim experienced by Malaysian contractors.
―Changes in the scope of work‖ received the highest mean of 4.16 which ranked at No. 1
followed by ―delay of work‖ and claim due to the ―extension of time‖.
Table 1: Common types of claim in construction
Rank
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Types of claim
Changes
Delay
Extension of time
Extra works
Contract ambiguity
Measurement & payments
Error & omission
Acceleration
Termination of contract
Site condition
Damages
Suspension of work

Mean
4.16
4.16
4.04
3.92
3.61
3.49
3.08
2.92
2.92
2.88
2.88
2.73

Table 2 shows the main reason for construction claims. The most popular reason for
construction claims is due to the ―design changes being introduced at the post-tender stage‖.
Second is due to the ―project being implemented in unduly short time periods with inadequate
site investigation, design work, tender and contract documentation‖ and the third is due to
―changes in client‘s requirement during the construction stage‖.

Table 2: Common reasons of claim in construction
Rank
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Reasons for claim
Design changes
Short time period
Requirements changes
Incomplete design
Inadequate specification
Lack of clarity
Unclear tender offer
Rights awareness
Competitive contract
Authority changes
Contract failure
Claim consultant
Philosophy changes
Deterioration of standards
Economy swing
Politics factors

Mean
3.88
3.86
3.78
3.71
3.53
3.45
3.29
3.10
3.08
2.96
2.88
2.86
2.65
2.61
2.49
2.43
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Problems in Claim Process
This section presents the problems associated with the claim management process in
Malaysia construction industry. It concentrates on the 5 stages of claim process;
identification, notification, examination, documentation, presentation and negotiation.

Identification Stage
As illustrated in Table 3, in relation to problems associated with claim identification, the topranked problem are: ―insufficient skilled personnel for detecting a claim‖, ―lack of awareness
of site staff to detect a claim‖, and ―poor communication between site staff and head office‖.
It is predictable that matters relating to skills and awareness of staff are raised to be the most
severe problem in the claim identification process. Site staffs are expected to understand
contract provisions as agreed and signed by the contracting parties. They need to read and
value the contract condition before embarking on a new project. Usually, they will only refer
to the relevant contract clauses when there are problems occur during the construction project.
The lack of awareness, skills and knowledge of site personnel caused loss of chances of the
right to declare a claim. Furthermore, poor communications between staff on site and at the
head office worsen these problems and it needs urgent improvement.
Table 3: Problems in Claim Identification
Rank
1.
2.
3.
4.
5.
6.
7.
8.
9.

Problems
Insufficient skilled personnel for detecting a claim.
Lack of awareness of site staff to notice a claim.
Poor communication between site and head office.
Insufficient contract knowledge by site staff.
Insufficient time due to high workload.
Difficulties in detecting any problems during the work due to high
workload.
Ambiguous line of responsibility as to who should detect a claim.
Inaccessibility of documents used for identifying a claim.
Ambiguous procedures in claim identification.

Mean
3.90
3.88
3.73
3.69
3.67
3.59
3.33
3.31
3.31

Notification Stage
According to the general contract provision, the other party need to be notified in case of
claims. As shown in Table 4 the order ranks illustrates that the most serious problems during
claim notification are ―poor communication/instruction to proceed with submitting the
notice‖, ―inaccessibility of documents to be attached along with the notice‖ and ―insufficient
time due to high workload‖. Time limit is a crucial aspect in notifying a valid claim.
Site staffs need to have good communication skill so that proper instruction can be
given, received and the most important thing is understandable by all parties involved. Having
accurate site records is also another critical issue facing the Malaysian contractors. It is
directly contributes from the factors of employing inexperienced, poor knowledge and low
skilled staff. Proper record keeping system need to be learnt and implemented. Procedures of
notice preparation also need to be established and spell out clearly.
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Table 4: Problems in Claim Notification
Rank
1.
2.
3.
4.
5.
6.
7.
8.

Problems
Poor communication/instruction to proceed with submitting the
notice.
Inaccessibility of documents used for identifying a claim.
Ambiguous procedures in notice preparation
Insufficient time due to high workload.
Ambiguous lines of responsibility as to who should prepare the
notice.
Queries back from the other parties due to notice ambiguity
No standard form used for preparing the notice.
Prescribed time in the contract is too short.

Mean
3.63
3.47
3.47
3.41
3.39
3.35
3.24
3.22

Examination Stage
The breakdown of the contractors‘ responses was summarized in Table 5. For the problems
related with claim examination, the most common problems are ―unavailability of record used
to analyze and estimate the potential recovery‖, ―poor communication for gathering the
required information to analyze a claim‖ and ―lack of legal/contract to establish the base on
which the claim stands‖.
Respondents indicated that record availability is very important in analyzing and
estimating the expenses of claims. In this process, the contractors need to be aware of the
need to check the required files and to estimate their claim‘s cost by presenting accurate
documents to the owner. Therefore, it is advisable for the contractors to examine claims
recovery and support it by providing precise related documents. Poor communication still
contributes to the problems in this stage and need proper action to improve. Lack of
legal/contract to establish strong reasons on which the claim stands also add to the problems
in claim examination stage. Knowledge and awareness in law and contract amongst the
contractors need to be highlighted.
Table 5: Problems in Claim Examination
Rank
1.
2.
3.
4.
5.
6.
7.
8.
9.

Problems
Unavailability of records used to analyze and estimate the potential
recovery.
Poor communication for gathering the required information to analyze a
claim.
Lack of legal/contract to establish the base on which the claim stands.
Insufficient time to thoroughly perform examination due to high workload.
Ambiguous lines of responsibility as who should evaluate the amount of
recovery.
Ambiguous procedures for claim examination.
Unrealistic formula used for calculating damages.
No standard formula used for evaluating the impacts and calculating
damages.
Insufficient computerized machine to facilitate the calculation.

Mean
3.84
3.57
3.51
3.51
3.35
3.24
3.24
3.22
2.69
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Documentation Stage
The results shown in Table 6 suggest that not all information and instructions given during
project execution are kept in writing. Construction industry appears to be famous for
commonly not documenting procedures and transactions appropriately. Instructions from the
client or representative of the client are sometimes given verbally without any written
supporting documents especially on urgent matters. The contractor needs to ensure that the
owner gives their instructions in written form as this would provide support and verification if
needed by the contractors in case of claim submission. Furthermore ineffective record keeping
worsen the documentation process.
Table 6: Problems in Claim Documentation
Rank
1.
2.
3.
4.
5.
6.
7.
8.
9.

Problems
Some information/instruction is not kept in writing.
Verbal instruction by owner.
Ineffective record-keeping system.
Inaccurate recorded information.
Overdue in retrieving the needed document.
Inaccessibility of documents when needed.
No standard form used to record the data during
construction.
No computerized documentation system.
High cost associated with retrieving required information.

Mean
3.84
3.73
3.69
3.63
3.57
3.53
3.40
3.14
2.78

In general, the problem of claim documentation starts from the negligence by site staff
on the importance of record keeping. This contributes to bad quality of site records which in
turn impacts on the contractor‘s ability to recover the damages when making claims.

Presentation Stage
Table 7 shows that the main problems in preparing a claim submission are: ―inaccessibility of
relevant documents to submit along with the claim‖, ―insufficient skilled staff for preparing a
claim submission‖, and ―insufficient time to thoroughly prepare due to high workload‖
Table 7: Problems in Claim Presentation
Rank
1.
2.
3.
4.
5.
6.
7.

Problems
Inaccessibility of relevant documents to submit along with the claim.
Insufficient staff skilled in preparing a claim submission.
Insufficient time to thoroughly prepare due to high workload.
Poor communication in presenting a claim.
Ambiguous procedures in preparation of claim presentation.
Ambiguous responsible person to prepare full report of claim
presentation.
No standard format of a claim submission.

Mean
3.71
3.65
3.61
3.59
3.47
3.41
3.24

Documentation is still the key problem in claim presentation that needs serious attention
and technique to improve. The respondents agreed that some documents are still ineffectively
kept because on-site staffs do not realize the importance of recording such documents. Most
respondents agreed that it is impossible to submit the relevant document during the claims
presentation, especially where the contractors need to support their claims with accurate
formal documentation. Presenting a claim requires a knowledgeable, skilled and experienced
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person to effectively organize the full detailed claim submission. Contractors face difficulties
in identifying and hiring experienced staff in preparing a claim submission. This issue affects
the claim presentation process, possibly causing the client to reject the claim. Due to heavy
workload, they have insufficient time to fully concentrate on the preparation of claim
presentation. It is also very important to recruit a specialist in claim management to deal
effectively with the relevant issues.

Negotiation Stage
In referring to Table 8, the main problems linked to the claim negotiation are ―disagreement
arising during negotiation‖, ―unsatisfactory evidence to convince other parties‖ and ―poor
negotiation skills‖. It is understood that these three problems are somehow correlated. Poor
negotiation skills will affect on the ability of the contractor to persuade the owner, and
therefore conflicts will start to occur.
Strong evidence is very much needed during this stage in order to hold up the claim and
to persuade the owner. In many situations, the contractors lose their claim as a result of the
insufficient of documentation evidence as a result affecting the contractor‘s position during
claim negotiation. In some cases, the negotiation process could jeopardise the relationship
between the contractor and the owner as a result of unsatisfactory claims preparation and
negotiation. As a result of the conflict, owner may decline the claim with very modest
consideration given to the contractor‘s situation. Having common respect and keeping
negotiations in the atmosphere of a good relationship between the two parties should be a
main concern during claim negotiation.

Table 8: Problems in Claim Negotiation
Rank
1.
2.
3.
4.
5.
6.

Problems
Disagreement arising during negotiation.
Unsatisfactory evidence to convince other
parties.
Poor negotiation skills.
Adversarial relationship with other parties.
Inadequate time due to high workload.
Difficult to settle without any litigation or
Arbitration.

Mean
4.02
3.96
3.55
3.49
3.35
3.16

In the construction industry, the problems related with not having good negotiation
skills with experienced construction workers are predictable. A lot of contractors do not have
a committed unit or individual with the responsibility of managing the claims. Normally, the
duty to manage the claim process is assigned to the project manager or site engineer, who may
not possessed good negotiation skills. Obviously, contractors‘ negotiation skills need to be
improved to avoid from facing difficulties and possible arguments throughout negotiation
with the client.

Claim Resolution
Unsettled claim can lead to dispute. There are four basic settlement methods used to resolve
claims in Malaysia. There are negotiation, mediation, arbitration and litigation. As provided
by the survey respondents, the majority of the respondents prefer to resolved claim problems
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by means of negotiation. It involved communicate and exchange proposals in an attempt to
agree about the scope of conflict termination and their future relationship (Zaneldin, 2006).
They are trying to keep a good relationship with the client. They are quite reluctant to go for
arbitration and litigation because it will consume time and will involve high costs. They
prefer to keep the disputes as private affair and the specifics of the dispute, documents,
contracts, and other sensitive materials are kept out of the public eye.
Arbitration is becoming nearly as time-consuming as the litigation. In the larger and
more complex cases, arbitrators frequently permit the parties to engage in a substantial
amount of discovery, large document productions, depositions and the all-too-common
discovery disputes. Also, coordinating the availability of multiple parties and arbitrators to
schedule blocks of several days, weeks or more for hearings is often very difficult.

50

46

45
40
35
30
25
20
15
10

2

5

1

0

0
Negotiation

Mediation

Arbitration

Litigation

Figure 4: Preferred Claim Resolution Method

CONCLUSION
This research aimed to explore the problems related to the process of claim from
consultants‘ point of view by studying common procedure categories, distributed into six
stages. There are claim identification, claim notifications, claim examination, claim
documentation, claim presentation and claim negotiation. The findings emphasize on the need
for a good documentation system with a competent site staff that can recognize a claim during
project execution. These competencies must be joined so that it would allow easy accessibility
to project records when needed in order to support the submitted claim. Hence, keeping
appropriate project information should be observed as an essential part of project monitoring
and reporting. It also appears that a standard and transparent procedure should be put in place
whereby contractor‘s staff would be able to follow to properly prepare the claim. This
procedure should highlight the importance of linking the claim to cost recovery so as not to
disadvantage the contractor. In addition, it could be argued that staff awareness, training in
how to document and submit a well-supported claim, and negotiations with clients are
becoming a necessity.
The claim management efficiencies of the contractors can be increased their by
deliberately scrutinizing the contract provisions, enhancing the cooperative atmosphere
among all parties, establishing the good claim management data collection and
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documentation, punctually notifying to the client the event that change the project status, and
signing separate contract for the large-amounted variation order. The government can help
the contractors by improving the relevant laws, regulations and standards and establishing the
claim settlement organization.
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ABSTRACT
Formwork installation, rebar fabrication/ installation, and concrete casting are often repetitive in
high-rise building projects. Previous studies have shown that labor productivity is significantly
affected by many reasons. This study aims to consider the relationship between average labor
productivity and design characteristics in typical floors of high-rise building projects. Data were
collected through questionnaire which was distributed to experts and experienced people in
construction projects. A neural network model was developed to estimate labor productivity. The main
result is the comparison between predicted and actual labor productivity for typical floors. The Mean
Absolute Percentage Errors (MAPE) are less than 3.5%, and R-squared indices are greater than 85%
for all three activities mentioned above. These results showed that the model developed in this study is
very appropriate when predicting labor productivity in high-rise building projects.
Keywords: labor productivity; high-rise building; design characteristics; artificial neural network;
Vietnam

INTRODUCTION
Labor productivity in construction industry has been long studied by many previous researchers.
Kometa and Olomolaiye (1997) have conducted a work sampling at seven project sites for formwork
and rebar installation activities to identify the real working days as follows: 51% for masonry team,
44% for formwork team, and 56% for rebar team. Their study has also indicated that there are three
factors which mostly affect the productivity of labor team including lack of materials, inappropriate
equipments, and repetitive activities. In addition, Thomas and Sanvido (2000) have considered the
quantitative effect of fabrication on productivity in three cases: installation of canopy and door,
erection of outside wall panel, and steel pile driving. The result was labour productivity increased
respectively 16.6%, 28.4% and 56.8%. Furthermore, David and Hanna (2005) further studied the
absence of workers in an electrical construction site. They have claimed that when the rate of absence
is from 6% to 10%, the productivity will decrease approximately 24.4%, and when rate of absence is
from 0% to 5%, there is no productivity loss. On the other hand, construction productivity has been
increased approximately between 5% and 20% due to floor repetitions or successive activities as
studied or reported by the United Nations 1965, Thomas et al. 1986, Everett and Farghal 1994, Couto
and Teixeira 2005, Jarkas 2010, Stefan and Kim 2010, and Long and Hung 2012.
Unfortunately, Oglesby et al. (1989) stated that there is probably no standard method to
measure the labour productivity due to the complexity of operations and relations in a construction
site, and the labour productivity is different in each type of building structures. A few researchers have
attempted to consider factors affecting labour productivity and to propose some methods for
improving productivity by reducing the influence of these factors, but probably still having no
consideration to factors related to building characteristics, e.g., a building designed with flat slab
structure is often easy to construct than beam slab structure, or a column designed with circle shape is
often easy to construct than square shape. Thomas and Yiakoumis (1987) have indicated that design
factors have also effect on construction productivity involving constructability, quality of documents,
specification requirements, and quality control requirements. Therefore, further research is needed to

Relationship Between Labour Productivity and Design Characteristics in High Rise Buildings

understand more what design characteristic factors affect labour productivity in high-rise construction
practice. In the past, there were few models which has been used to measure or predict the labour
productivity. This study uses the activity-oriented models which were developed by Thomas et al.
(1986) because productivities are the subject of the measurement at the activity level. Thus,
productivity is measured as the ratio between man-hours and performed quantity.
Based on above discussion, this study aims to explore the relationship between labour
productivity and design characteristics in high-rise construction. Three main structural activities,
namely formwork installation, rebar fabrication/ installation, and concrete casting, were studied to
investigate their average productivities in typical floors. Other floors were not considered due to their
complexity and irregularity. The viewport of analysis only bases on contractor‘s opinions. The results
directly serve the improvement in planning and managing the human resources and worker teams on
site for contractors.

Design Characteristics
In construction industry, the factors influencing the productivity have been the subject of inquiry by
many researchers. In order to improve productivity, conducting a study of the factors affecting it,
whether positively or negatively, is necessary. Borcherding and Alarcon (1991) have categorized the
major components of productivity loss as waiting or idle, travelling, working slowly, doing ineffective
work, and doing rework. In addition, Hanna et al. (1999a, 1999b) have found that the change orders
have negatively impacted on labor efficiency for mechanical construction. Furthermore, Ibbs et al.
(2007) have claimed that the factors affecting labor productivity such as schedule acceleration,
changes in work, management characteristics, project characteristics, labor and morale, and project
location/ external conditions. Enshassi et al. (2007) has listed and ranked factors affecting labour
productivity into forty five factors in ten groups from previous studies.
Several approaches have been adopted in relation to the classification of factors affecting
construction productivity. Thomas and Yiakoumis (1987) have concluded that factors affecting
productivity are categorized into the board classifications of: (1) manpower-labor; (2) design featureswork content; (3) environmental-site conditions; (3) management practices-control; (4) construction
methods; and (5) project organizational structure. Kane et al (cited in Herbsman et al., 1990) classified
the factors into two main groups: technological factors and administrative factors. Heizer and Render
(1990) also classified factors influencing site productivity into three groups: labor characteristic
factors; project work conditions factors; and non-productive activities. However, Olomolaiye et al.
(1996) stated that factors affecting construction productivity are rarely constant, and may vary from
country to country, from project to project, and even within the same project, depending on
circumstances. They further classified these factors into two categories: external factors and internal
factors.
Based on the classification and conclusion by Thomas and Yiakoumis (1987), Oglesby et al.
(1989), Zhao and Chua (2003), and Ibbs et al. (2007), this study aims to consider the relationship
between labor productivity and design features-work content in typical floors of high-rise buildings.
The four factors have been identified as follows: (1) Higher number of typical floors; (2) Higher
height of typical floor; (3) type of slab structure of typical floors; and (4) type of support structure of
typical floors. The description of these factors is shown in Table 1.
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Table 1: Design characteristics of high-rise buildings
Code
X1
X2

Characteristics
Higher number of typical
floors
Higher floor height

X3

Type of slab structure of
typical floors

X4

Type of support structure of
typical floors

Description
It is defined from the first typical floor to the last typical floor
of a high-rise building.
It is defined from structural level of a floor to the next upper or
lower floor (within typical floors only).
It is a kind of slab structure of high-rise building including
beam slab, flat slab without caps, flat slab plus caps, prestressed concrete slab, and others (or combined type)
It is a kind of support structure of high-rise building including
column, shear wall, core wall, and others (or combined type)

ARTIFICIAL NEURAL NETWORK MODEL
The configuration of the model adopted in this study is four layer back propagation artificial neural
network (ANN). The input layer has four neurons representing the four structural design features of
high-rise building as mentioned in Table 1. The output layer has three neurons representing the labor
productivity of formwork installation (Y1), rebar fabrication/ installation (Y2), and concrete casting
(Y3). In order to develop the hidden layer, Ripley (1996) stated that the model with two hidden layers
can approximate any mapping with highest accuracy. Furthermore, Liu (1998) proposed that the
number of neurons in each hidden layer can be estimated in range from ( 2 n + m ) to (2n + 1).
Where, n is the number of input neurons and m is the number of output neurons. Thus, the model has
two hidden layers with nine neurons in each layer as shown in Figure 1.
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Figure 1: The configuration of artificial neural network model
SPSS version 18.0 has been used to develop ANN model. 70% of the total number of data has
been used for training neural network whereas 30% has been used for testing. Number of epochs used
is 1000 at which network shows maximum convergence. Learning algorithm used is gradient decent
with momentum back propagation with log tangent transfer function. Learning rate and momentum
factor used in the model are 0.4 and 0.9. For the purpose of assessing the prediction performance
obtained by the model, the R2 index used to measure the prediction accuracy is the coefficient of
multiple determinations.
The impact of the structural design features on productivity performance may be determined via
an elasticity test of the input factors. This was done by perturbing each of the input neurons in the
output due to the change in the independent variables was taken to reflect the influence of the variable
on the output. The elasticity of the productivity with respect to the k-th variable, Ek, is expressed as
follows:
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Ek =

1 n  ΔP

n i=1  ΔWk


 ×100%
i

(1)

where: P is the change in productivity due to a corresponding with change in the k-th design feature
factor, Wk, subscript i denoting the ratio obtained for the i-th data set; and n is the number of data sets
considered.

DATA COLLECTION AND ANALYSIS METHOD
Productivity data were collected in floor-to-floor from thirty high-rise projects in Ho Chi Minh,
Vietnam through questionnaire. Several required documents include weekly reports, site diaries, and
monthly claims. The potential construction personnel are been project managers and site mangers.
Three activities were aimed to collect data including formwork installation, rebar fabrication/
installation, and concrete casting. The collected information directly related to the definition of input
and output variables in ANN‘s configuration. Other useful information may be recorded if needed.
The design characteristic factors were observed simultaneously during measurement of labour
productivity at the construction sites. The non-probability sampling was applied in this study because
of its certain limitations.
First, the types of effect of design characteristics on labour productivity are assessed by
respondents. It may be positive influence or negative influence. Then, find mean value to see the most
influence type. Next, use an ANN model to predict the labour productivity in typical floors. Finally,
based on the results, this study compares the predicted value with actual value, and defines the
significant factor which has the most influence on labour productivity through elasticity test.

ANALYSIS AND FINDINGS
Type of Effect
The respondents were requested to assess the effect of design characteristics on labour productivity. It
is considered as the hypotheses of the study. The results are shown in Table 2. Higher number of
typical floors (X1) has positive influence on labour productivity due to floor repetitions. It means that
the labour productivity of upper typical floor often has an increase comparing with lower typical floor.
Higher height of a typical floor (X2) often has negative influence on labour productivity because the
working conditions for a high column decrease, e.g., the higher the column is, the more difficult the
workers feel when casting concrete and installing formwork for this column. Type of slab structure
(X3) has negative influence on labour productivity because of level of difficulty of structure, e.g., the
slab designed with many beams is more difficult to install formwork than flat slab. Type of support
structure (X4) has also negative influence on labour productivity because of level of difficulty of
structure, e.g., the column designed with the circle shape is often easier to install formwork than the
square shape. The mean value was analyzed to see the proportion of agreement for each factor. Most
respondents agree with the hypotheses of the study. Only height of a typical floor is a fifty-fifty chance
of agreement.
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Table 2: Proportion of agreement for design characteristics
Code

Characteristics

Proportion of agreement

Type of effect

X1

Higher number of typical
floors
Higher floor height
Type of slab structure of
typical floors
Type of support structure of
typical floors

100%

Positive

50%
91%

Negative
Negative

83%

Negative

X2
X3
X4

Labor Productivity Prediction
This study has standardized each input variable before putting it in ANN model. Variable X 1 was
treated by calculating percentage in comparison with total number of floors of building. There was no
need to standardize variable X2. For variable X3 and X4, the five-point Likert scale was assigned with a
value being 1 to 5 for each choices, therefore, they are considered nominal variables. The average
labor productivity of typical floors was calculated from floor-to-floor labor productivity, therefore, the
output variables are actual man-hours spent for square meters of formwork installed (Y1), metric tons
of rebar fabricated/ installed (Y2), and cubic meters of concrete casted (Y3). The results of prediction
by ANN are shown in Table 3.
In order to assess the degree of accuracy of predicted model, the mean absolute percentage error
(MAPE) and R-squared index will be used. The results of calculation in Table 4 show that the MAPE
are quite small as follows: 2.05% for formwork, 3.36% for rebar and 2.78% for concrete; and the Rsquared indices are 86.34% for formwork, 85.21% for rebar and 85.10% for concrete. These results
indicate that the ANN model, which was developed by this study, is appropriate.
The comparison of measured and predicted productivity for all thirty data sets of formwork
installation activity is shown in Figure 2a, and the correlation depicted as a scatter plot shown in
Figure 2b. Similarly, Figure 3a and Figure 3b for rebar fabrication/ installation activity, and Figure 4a
and Figure 4b for concrete casting activity. They show a relatively good fit. This could be further
improved if the significant design characteristics could be identified and the model is developed with
respect to these.
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Table 3: Results of labour productivity prediction by ANN
Input variable
Project
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

X1
(%)
75.9
66.7
80.0
70.8
83.3
84.2
83.3
84.8
83.3
73.7
84.2
73.5
80.0
84.0
88.9
86.8
69.4
80.6
82.8
89.7
85.0
81.3
77.3
89.3
81.8
77.3
86.7
86.7
88.9
84.6

X2
(m)
3.300
3.250
3.350
3.150
3.400
3.400
3.150
3.200
3.150
3.300
3.300
3.200
3.300
3.050
3.200
3.200
3.200
3.150
3.300
3.200
3.150
3.250
3.300
3.150
3.200
3.250
3.200
3.150
3.250
3.300

Actual value

X3

X4

4
1
1
1
1
1
2
1
1
1
1
1
1
4
5
5
1
5
1
3
1
2
1
3
2
1
4
3
1
1

3
5
1
1
3
5
2
5
2
2
5
2
5
5
5
5
5
5
5
5
2
2
5
5
2
3
1
2
2
5

Y1
(hrs/m2)
1.41
1.47
1.49
1.47
1.40
1.64
1.48
1.19
1.46
1.55
1.42
1.35
1.45
1.56
1.43
1.39
1.32
1.44
1.36
1.27
1.48
1.43
1.39
1.41
1.47
1.38
1.35
1.39
1.48
1.38

Y2
(hrs/ton)
41.39
36.54
30.77
39.16
40.26
28.96
37.12
37.64
41.04
33.43
37.86
42.24
39.23
33.17
32.79
37.00
35.77
31.35
35.32
37.57
36.95
31.41
36.03
39.37
38.49
41.48
32.54
38.57
34.14
38.18

Predicted value
Y3
(hrs/m3)
1.16
1.21
1.19
1.23
1.46
1.41
1.28
1.07
1.24
1.29
1.29
1.25
1.32
1.21
1.41
1.31
1.20
1.26
1.20
1.23
1.34
1.08
1.23
1.38
1.14
1.16
1.12
1.25
1.29
1.26

Y1
(hrs/m2)
1.37
1.43
1.54
1.45
1.43
1.62
1.46
1.24
1.50
1.53
1.39
1.37
1.42
1.51
1.45
1.45
1.38
1.48
1.40
1.31
1.52
1.44
1.43
1.44
1.43
1.33
1.40
1.42
1.51
1.38

Table 4: Accuracy of ANN predicted model
Activity

MAPE (%)

R-squared

Formwork
Rebar
Concrete

2.05
3.36
2.78

86.34
85.21
85.10

Y2
(hrs/ton)
39.89
36.74
31.83
41.84
40.05
29.28
39.08
38.82
39.29
35.41
36.56
42.27
37.56
32.67
34.56
35.15
37.71
32.20
36.91
39.32
38.78
33.26
37.77
37.72
37.31
42.28
32.78
36.75
33.58
36.47

Y3
(hrs/m3)
1.20
1.18
1.24
1.24
1.43
1.38
1.23
1.11
1.27
1.24
1.24
1.20
1.27
1.25
1.39
1.36
1.15
1.23
1.25
1.26
1.29
1.13
1.27
1.35
1.17
1.19
1.16
1.20
1.33
1.23

1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1
1.0

Actual Value
Predicted Value

0

5

10

15

20

25

30

Predicted productivity (hr/m2)

Productivity (hr/m2)
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1.5
1.4
1.3
1.2
1.1
1.0
1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8

Data set

Actual productivity (hr/m2)

(a) Line plot for formwork

(b) Scatter plot for formwork

Figure 2: Comparison between predicted and actual productivity
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Predicted productivity (hr/ton)

Venkataraman et al. (1995) suggested that elasticity test could be done by perturbing each input factor,
one at a time, by 5% change (Equation (1)). But, in this study, there are two kinds of variables
including scale and nominal. Each time, the model is restrained and the reaction computed for the
remaining input variables. This is done because of the highly non-linear relationships existing in the
ANN model (Zhao and Chua 2003). The results of analysis are shown in Table 5. For example, a 5%
increase in the number of typical floors results in nearly 0.7% change in the productivity of formwork
installation.
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(b) Scatter plot for rebar

Figure 3: Comparison between predicted and actual productivity
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Figure 4: Comparison between predicted and actual productivity
Table 5: Results of elasticity test for design characteristics
Code

Characteristics (Wk)

X1
X2
X3

Higher number of typical floors
Higher floor height
Type of slab structure of typical
floors
Type of support structure of
typical floors

X4

Elasticity (Ek)

Formwork
-0.07
0.16
1.34

Rebar
-0.63
1.82
-0.54

Concrete
2.42
0.02
0.80

1.40

-1.69

1.40

The results indicate that number of typical floors (X1) has the most significant relationship for
concrete activity with 2.42%. A reason that can be explained for this finding is that concrete casting
activity is often done by a tower crane or concrete pump truck, therefore, labour productivity of upper
floor will be reduced compared with lower floor. Height of a typical floor (X 2) belongs to rebar
activity with 1.82%. A reason is possibly that rebar installation activity often meets difficulties in a
typical floor if the height of this floor is too large. Type of slab structure (X 3) belongs to formwork
activity with 1.34%. One explanation for this finding is possibly that labour productivity depends on
the level of difficulty of structure. It means that if slab elements are designed with complicated
structure type, the productivity of formwork installation for this slab element is obviously lower than
the others. Eventually, type of support structure (X4) belongs to rebar activity with 1.40%. The reason
to explain for this finding is similar to that of X3.

Conclusion
This study has employed the ANN model to predict the labour productivity that is influenced by
design characteristics for three activities including rebar fabrication/ installation, formwork installation
and concrete casting. The main results could be highlighted that the ANN model is quite appropriate
because the deviations between predicted and actual values are small. In detail, the MAPE are less
than 3.5%, and the R-squared indices are greater than 85% for all three activities. To find the most
significant factor, the elasticity test was adopted by perturbing each of the input factors by 5% change
in one time. The results showed that number of typical floors is the most significant factor for labor
productivity of concrete activity. Similarly, height of a typical floor and type of support structure
belong to rebar activity, and type of slab structure belongs to formwork activity.
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With above results, this study would like to recommend that the designers and contractors
should know the relationship between labor productivity and design characteristics due to floor
repetitions when performing a high-rise building project.
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ABSTRACT
The issue of construction workers motivation becomes a subject of debate among construction
project management professionals. Therefore, there are diverse opinions on whether
motivation of construction workers positively impacts construction workers performance or
rather adversely affects the general performance of construction labours. This brings about
different motivation concepts and principle by researchers towards improvement of
construction workforce performance. The paper takes into cognizance the perception of
construction practitioners on motivation in relation with construction productivity towards
achieving construction project objectives. In order to obtain a viable result of the study, the
study adopts quantitative research approach on construction workforce motivation with
project managers, contract managers, site managers, contractors, and site supervisors.
Quantitative data obtained was analysed with SPSS statistical tools. The perception of
construction practitioners was explored on motivation drives of construction workforce.
However, it was found that motivation is important for construction workers performance,
giving bonus to workers is important to improve workers efficiency and there is a need for
construction workers recognition by management. The adequate application of
recommendation of this study will enhance construction labour productivity, reduce wastes in
construction, improve general construction performance and ultimately heightens customer’s
satisfaction.
Keywords: Construction productivity; Construction workforce; Project management; Project
objectives Workers motivation.

INTRODUCTION
The issue of construction workers motivation has become a subject of debate among
construction project management professionals. This, has consequently unveils diverse
opinions on whether motivation of construction workers positively impacts construction
workers performance or rather dampens the performance of general productivity of
construction workforce. However, awareness of the need for workers motivation is not the
ultimate for construction workers performance, but motivation strategies is more expedient to
afford the expected productivity.

AIM OF THE STUDY


To identify the commitment of construction organisations towards motivation of
construction workforce.

Study of Student Satisfaction for “Sandwiches” Delivery Approach

LITERATURE REVIEW
Workers motivation
Motivation is expressed as “the characteristic of an individual willing to expend effort
towards a particular set of behaviour” (Tabassi and Abu Bakar, 2009). Apparently, the study
conducted by Uwakweh, (2005) noted that workers motivation is significant to improvement
of construction productivity. In a broader perspectives, Schermerhorn, Hunt, Osborn and UhlBien, (2011) pointed out content and process theories of motivation. Schermerhorn etal
express content process of motivation as individual need which comprises psychological
needs that need to be satisfied. Similarly, process theory focuses on the thought that runs
through the mind of individual workers and affects their performance. In most of the existing
industries, where construction industry is not an exception, Kazaz, Manisali, and Ulubeyli,
(2008) stated that productivity is related with workers motivations, while workers motivation
is directly linked to construction productivity. Moreover, Kazaz etal buttress Parkin,
Tutesigensi and Buyukalp (2009) that construction workers can be more productive by
adopting the right system of motivation. Also, vast knowledge of construction managers on
workers motivating can help construction management to develop approaches to improving
construction workers motivation (Parkin, 2009:110). Besides, the quality of human
performance is significantly dependent on motivation and an increased motivation brings
increased productivity and vice-versa (Kazaz etal 2008). Therefore, motivation plays a
significant role in the construction industry, while managers need to understand individual
needs to create a better working environment for construction employees (Schermerhorn etal,
2011).
The study conducted by Olabosipo et al (2011) revealed that construction workers
motivation can be in form of money, employee participation in various decision making, job
security and giving bonus to employee. Irrespective of the fact that money motivates
employee and improve their commitment to work, Parkin, (2009) therefore stated that the
financial buoyancy of an organisation is an important factor to be considered when using
money as a motivating factor. However, Tabassi and Abu Bakar, (2009) opined that
construction worker recognition by the employer is a significant non-financial motivation.
Obviously, every individual within an organisation have different needs which could include;
team belonging or workers participation. Thus, the effectiveness of employee motivation
significantly relies on management ability to devise a means of identifying the needs of
individual construction worker and meet the need accordingly (Tabassi and Abu Bakar,
2009). Parkin, etal (2009) supported that individual may have a different level of propensity
for growth and development. Therefore, to enable individual or group to be willing to work
effectively, there must be a driving force which has to be recognised by the employers.
Nonetheless, Parkin, etal (2009) argues that once a need has been satisfied, the particular need
ceases to play an effective role in motivating the particular worker. Hence, there is a necessity
to consistently evaluate individual need of employee at a particular time by construction
managers.

RESEARCH METHODOLOGY
Data obtained for the study was generated through design of a structured closed ended
questionnaire survey. The questionnaire survey was conducted within Western Cape
Province, Cape Town, South Africa. The study is a preliminary investigation as an integral
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part of an on-going research towards improvement of construction workforce productivity.
Through review of relevant literature, construction organisation motivation factors was
explored and tested through questionnaire survey. The population of the study include;
contract manager, foremen, site manager, project manager and construction clients. The
questionnaire survey adopt ―level of importance‖ on a four point scale where 1 = not
important, 2 = important, 3 = Very important and 4 = extremely important. Among the
questionnaires distributed for the survey, 35 % were retrieved, 4 % were invalid and 31 %
valid questionnaires were analysed accordingly. Contract manager, foremen, site manager,
project manager and construction clients are survey participants.

RESULTS
Table 1: Motivation Impact on Construction Workforce Productivity

MOTIVATION DRIVES

Sum
36

%
90

31
30

77.5
75

2
3

How important is the need for construction workers recognition
by management?

28

70

4

How important is reward giving to workers in your
organisation?
How important is workers motivation base on individual need?

27

67.5

5

26

65

6

What is the level of general workers motivation to your
organisation?
What is the level of importance of incentive to your
organisation?
How important is workers transportation to your firm
How does your firm consider labours input in decision making?

25

62.5

7

24

60

8

23
20

57.5
50

Do you personally feel that motivation is important for
construction workers performance?
Do you think giving bonus to workers is important?
How important does your organisation takes employee
motivation?

Rank
1

9
10

Study of Student Satisfaction for “Sandwiches” Delivery Approach

Figure 1: Motivation Impact on Construction Workforce Productivity

Table 2 presents the importance of motivation to construction workers performance. The
perceptions of survey participants are tabulate, where 60 % of respondents indicated that
motivation is extremely important and 40 % indicated very important. From table iii, giving
bonus to construction workers is the second important factor, where 20 % of respondent
indicated extremely important, 70 % indicated very important and 10 % indicated important.
Table iv reveals the attitude of construction organisations to employee motivation. It was
found that, 10 % of the respondent indicated that construction organisations takes employee
motivation extremely important, 80 % indicated very important and 10 % indicated important.
Table v presents the perceptions of respondents on the need for recognition of construction
employee by management. 80 % respondents expressed employee recognition by
management is very important, while 20 % respondent indicated important. From table i, the
study reveals labours input in decision making and workers transportation as the least
important factors to construction organisation with 50 % and 57.5 % respectively.
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Table 2:
Do you personally feel that motivation is important for construction workers
performance?

Percent

Valid

Table 3:

Frequency
Extremely important
6
Very important
4
Total
10

60.0
40.0
100.0

Valid
Cumulative
Percent
Percent
60.0
60.0
40.0
100.0
100.0

Do you thing giving bonus to workers is important?

Frequency Percent
Extremely important
Very important
Valid
Important
Total

2
7
1
10

20.0
70.0
10.0
100.0

Valid
Cumulative
Percent
Percent
20.0
20.0
70.0
90.0
10.0
100.0
100.0

Table 4: How important does your organisation takes employee motivation?

Frequency Percent
Extremelyimportant
Very important
Important

1
8
1

10.0
80.0
10.0

10

100.0

Valid
Percent
10.0
80.0
10.0

Valid

Total

100.0

Cumulative
Percent
10.0
90.0
100.0

Study of Student Satisfaction for “Sandwiches” Delivery Approach

Table 5: How important is the need for construction workers recognition by management?

Frequency Percent

Very important
Valid
Important
Total

8
2
10

80.0
20.0
100.0

Valid Percent

80.0
20.0
100.0

Cumulative
Percent

80.0
100.0

CONCLUSION AND RECOMMENDATION
Construction workforce motivation is found to be significant to performance of construction
sector. However, the level at which construction organisations reckons with motivation of
their workforce does not commensurate with the significance of construction workforce
motivation. Also, the input of construction labour has been ignored and consider irrelevant in
decission making. Therefore, construction stakeholders should consider motivation of
employee as a key factor to productivity enhancement, and give allowance for construction
labour input as a means of motivation that will enable better performance.
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ABSTRACT
The summer trimester system provides students with greater flexibility to plan their study around work
or lifestyle commitments, create options for students to commence a degree sooner or at a more
convenient time of the year and enable students to fast track their study. There is increasing number of
students enrolled in summer trimester. However, it was found that student engagement during summer
is less than when those same subjects are delivered during other trimesters. This research investigates
the using the “Sandwiches” delivery approach to improve the learning relationship with students. This
innovative approach includes the first three weeks intensive on-campus delivery with a range of
lectures and tutorials. This is followed by six weeks of on-line discussions, quizzes and self-assessment
activities to strengthen the students’ knowledge and reinforce learning. The last week of summer
trimester is revision to confirm theory prior to an examination. Positive responses from student
reflected that this approach can be used for other subjects not only in summer trimester but also
applicable in other trimesters. In fact, In order to improve course delivery, higher education providers
always collect feedback and comment from students and previous research studies have used various
methodologies. This paper demonstrates how to use survey plus case study to analysis student
satisfaction.
Keywords: Case Study, Student Survey, Student Satisfaction, Blended Learning, Higher Education

INTRODUCTION
Since November 2008, the University in this case study has moved to a trimester system. Autumn
trimester runs from the first week of March to mid-June, winter/spring trimester is offered from earlyJuly to mid-October and summer trimester starts from mid-November to February in the following
year. Due to the nature of its timeframe, many subjects offered in summer trimester employ an offcampus e-learning delivery model with less face-to-face support than other trimesters. It is believed
that the trimester system will a. provide students greater flexibility to plan their study around work or
lifestyle commitments, b. create options for students to commence a degree sooner or at a more
convenient time of the year and c. enable students to fast track their study.
Records revealed that there is increasing number of students enrolled in summer trimester. For
example, according to the case studied subject in this research, there were 55 students in autumn but
only 25 in summer during 2010; 63 students in autumn and similar 57 in summer during 2011; 32
students in autumn and increased to 56 in summer during 2012.
However, despite of the high student enrolment, student retention rate in summer trimester is
low. Comparing with other trimesters, the level of student engagement in the same subjects, which are
also offered Trimester 3, appears relatively poor. As summer trimester is scheduled from midNovember to the end of February in the following year, there is a two-week holiday period that breaks
up the trimester. Many students discontinued their study after the Christmas break. They reportedly
experienced difficulties in continuing their study after coming back from holidays. Regarding the
delivery methods, students‘ feedback reflects a demand in more face-to-face support amongst the
existing e-learning module with limited face-to-face consultation component offered in summer
trimester‘s subjects.
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To improve students‘ learning experience and increase student retention rate, there is a growing
interest for the School and its educators to explore more innovative delivery strategies for summer
trimester 3. Nowadays, ―flexible education‖ has become a well-acknowledged notion influencing
higher education in Australia. From student, educator and institutional perspectives, the consideration
of flexibility can be categorized into five areas: time, content, access/entry requirements, pedagogy
and delivery (Palmer 2011; Tucker & Morris 2011). According to Tucker and Morris (2011), students
seek flexibility in the areas of pedagogy and delivery. Educators, however, are only prepared to offer
flexibility in delivery. Therefore, the flexible delivery (i.e. multiple medium delivery of knowledge) is
essentially the common ground where educators are willing and able to meet students‘ need for
flexibility in learning. Compared with other subject areas, Tucker and Morris‘ study (2012) further
indicates, in the discipline of built environment, both students and educators emphasis the significance
of flexibility of delivery. Students want multiple mediums in knowledge delivery that allow flexibility
in when and where they could learn, but have little desire to influence content or instructional
approach. Therefore, the effective delivery strategies need to not only offer students the experience of
flexible learning through e-learning environment, but also meet students‘ demands in sufficient faceto-face support. A project is developed to explore such innovative delivery strategies and a case study
of one of units offered in summer is conducted.

Literature Reviews
Pedagogically speaking, teaching can be delivered by on campus (face-to-face) or virtual class
(electronic supported learning). Prior to design a proper innovative delivery approach, there is a need
to understand the desirable components for face-to-face and electronic support.

On Campus: Face-to-Face Delivery Components
In the last decade, the paradigm of teaching and learning in higher education has changed rapidly with
the advancement of information technologies and the Internet. Electronic supported learning, i.e. elearning, has challenged the long-time dominance of face-to-face teaching mode. E-learning offers
students and educators this great ability to ―be both together and apart, and to be connected to a
community of learners anytime and anywhere, without being time, place, or situation bound‖
(Garrison et al., 2004). It is also highlighted by Garrison (2011) that e-learning should be designed in
supporting the nature of the transaction between and among teacher and students. Khan (2005)
examines a range of issues that may affect the quality of e-learning, i.e. issues for institutional,
management, technological, pedagogical, ethical, design interface, resources support and evaluation.
From the pedagogical perspective, Tucker & Morris (2012) advocate that e-learning need to be
informed by the specific demands of disciplinary contexts. In terms of institutional, management,
technological and design interface, most contemporary e-learning activities are delivered through
online learning management systems, e.g. Blackboard, Moodle, Desire2Learn, etc., which are
supported by the host university. By engaging in this type of e-learning, students can easily access
learning materials, participate in collaborations, communicate with teachers or peers, and disseminate
their learning outputs at anytime, anywhere within the online environment (Moore et al., 2011). As for
resources support, many university libraries have taken strategic steps to provide integrated support
within online learning systems. In many cases, university libraries are playing a proactive role in
providing immediate streamlined online resources and support to students‘ learning (Boumarafi 2010;
Hagel et al., 2012b). Therefore, in addition to on-campus component, the delivery approach should
include online tutorial, discussion, support and resources. It is actually a blend of virtual class and
face-to-face components.

Virtual Class: Electronic Supported Learning
In the last decade, the paradigm of teaching and learning in higher education has changed rapidly with
the advancement of ICT and the Internet. Electronic supported learning, i.e. e-learning, has challenged
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the long-time dominance of face-to-face teaching mode. E-learning offers students and educators this
great ability to ―be both together and apart – and to be connected to a community of learners anytime
and anywhere, without being time, place, or situation bound‖ (Garrison et al., 2004). It is highlighted
by Garrison (2011) that e-learning should be designed in supporting the nature of the transaction
between and among teacher and students. Khan (2005) examines a range of issues that may affect the
quality of e-learning, i.e. issues for institutional, management, technological, pedagogical, ethical,
design interface, resources support and evaluation. From the pedagogical perspective, (Tucker &
Morris 2012) advocate that e-learning need to be informed by the specific demands of disciplinary
contexts. In terms of institutional, management, technological and design interface, most
contemporary e-learning activities are delivered through online learning management systems, e.g.
Blackboard, Moodle, Desire2Learn, etc., which are supported by the host university/institute. By
engaging in this type of electronic supported learning, students can easily access learning materials
(written or multimedia), participate in/initiate collaborations, communicate with teachers or peers, and
disseminate their learning outputs at anytime, anywhere within the online environment (Moore et al.,
2011). As for resources support, many university libraries have taken strategic steps to provide
integrated support within online learning systems. In many cases, university libraries are playing a
proactive role in providing immediate streamlined online resources and support to students‘ learning
(Boumarafi 2010; Hagel et al., 2012a).

Innovative Delivery: “Sandwiches” Approach
The blended learning mode marries the merits of e-learning flexibility and face-to-face interaction. It
is the emerging concept in higher education that integrates or ―blends‖ the flexibility of time and place
that e-learning allows with the in-depth connection that face-to-face interaction creates (Poon 2012).
However, it is worth noting that blended learning is not simply one plus one or ―layering one on top of
the other‖ (Garrison et al., 2004). A blended learning is about a right combination of delivery methods,
i.e. an effective integration of face-to-face and e-learning experience. Most importantly, blended
learning needs to suit students‘ needs and improves their learning experience within a particular
context, e.g. disciplinary or subject areas. It represents a quantum leap from any single dimensioned
learning theory in higher education. It extends beyond delivery and technology. Hence, blended
learning aims at motivating and stimulating learners (Garrison et al., 2004; Poon 2012; Sloman 2007).
Regarding pedagogy and delivery, both educators and students believe that blended learning
offers greater flexibility for student learning (Poon 2012). As discussed earlier, key advantages of elearning include allowing students to self-pace their study, form and engage in a virtual community,
and make well-thought written discussions. This delivery method benefits those students who may be
shy in face-to-face situation or speak English as second language. Others, however, may be
disadvantaged by pure e-learning mode. They may not be computer/internet savvy or appreciate a
sense of community that can only be created via face-to-face communication. With the integration of
various delivery methods (both online and face-to-face based), students from different backgrounds,
with different skills and expectations will be able to find a learning experience that suits them within a
blended learning mode. Blended learning, therefore, can be seen as an approach to improve students‘
learning experience, enhance engagement, increase retention rate and achieve graduate outcomes.
The planning and implementation of blended learning, however, can be complex. Arnold &
Collopy (2009) address that the success of blended learning depends on students‘ comfort level,
possible team support in an online environment and an effective design. First of all, students need to
be willing to participate in both online learning and face-to-face experience despite the fact they may
strongly prefer one over another. Students must be motivated or equipped with skills that will allow
them navigate in the online environment and participate in the face to face interaction (Poon 2012).
Moreover, at the institutional level, sufficient support from different divisions (i.e. library and IT
support) for both educators and students are critical to blended learning (Garrison et al., 2004).
Because student who most need help often are reluctant to seek it, embedded library resources and
librarianship within online learning environment can provide proactive and immediate support (Hagel
et al. 2012a). Finally, blended learning is indeed about a good mix of delivery strategies that suits the
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learning and teaching outcomes. The choice of delivery strategies should aid learning and allow
innovation. It can range from online individual quizzes to face to face teamwork.
It is also stressed students‘ perceptions on learning outcomes have profound impact on the
design and implementation of a blended learning (López-Pérez et al., 2011). In addition to developing
and improving learning content and technical capacities, educators need to understand students‘
perceptions of their learning in a blended learning context. According to (Ginns & Ellis 2007),
positive student perceptions of the e-learning experience and face-to-face interaction have strong links
to higher grades and overall satisfaction on the blended learning. Thus, it is crucial for educators to
clarify with students on the value and expectations of different delivery strategies that used in the
blended learning. Since educators and students‘ existing skills and knowledge level will likely affect
their perceptions of delivery methods, a clear communication on the available support services would
reassure students and help them take the maximum advantages of the blended learning mode (Garrison
et al., 2004; Poon 2012).

Methodology
In order to improve course delivery, higher education providers always collect feedback and comment
from students. For example, Allen et al. (2002) have used the meta-analysis to compare student
satisfaction with distance education to traditional classrooms in higher education. Douglas et al.
(2006) have measured student satisfactions at a UK university by using survey questionnaire and
statistical analysis to analyse the results. Lee (2013) has conducted student satisfaction interview
investigating the effects of student learning English using the collaborative online learning approach.
However, Aldridge & Rowley (1998) evaluate the methodology which was developed to measure
student satisfaction with significant components of the service experience delivered to students at an
UK university and conclude to use a questionnaire-based survey to collect information on student
satisfaction. It looks that survey plus case study are prevalent.
In fact, the student evaluation of teaching and unit survey can gives all students the opportunity
to give feedback of their experience of the units they study. Therefore, the proposed methodology is a
survey plus case study. Yin (2009) points out that case study can be exploratory. Ideally case study
research should use a multiple case study but the rationale behind the choice of a multiple case study
over a single case study is to enable comparisons between the observed practices by subjects studied in
order to obtain a more comprehensive understanding of the practices. Darke et al. (1998) also suggest
that both single- and multiple- case designs can be adopted for exploratory research. Where
explanatory research is undertaken, a single case may provide the basis for developing explanations of
why a phenomenon occurs, and these may then be further investigated by applying them to additional
cases in other settings.
Yin (2009) states that exploratory case study research can be performed using document, video
or audio tape of interview, or surveying certain group of people about their experiences. Uma &
Bougie (2010) also contend that using a combination of data collection methods such as archives,
interviews, questionnaires, it can be used to provide descriptions, test theory, or generate theory.
As far as data is concerned, Saunders et al. (2007) suggest using multi-method approach, which
uses both quantitative and qualitative data collection and analysis procedures that are applied either in
a concurrent or in a sequential design. This approach is also supported by Creswell & Clark (2011)
that researcher may collect, analyses, and mixes (integrates or connects) both quantitative and
qualitative data in a single study as it fits.
The next step is to decide on what level of information is required from each question in the
survey. It would seem obvious that survey questions should always relate to the aim of the survey.
However it is easy to lose sight of this when drafting the questions. Since, the questions are the most
important detail of the instrument, each question should be written with the target audience in mind.
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Quite often when the questions are being drafted, the style is clear to the survey designers.
However what it must be kept in mind is that neither teachers nor the researchers will respond to the
survey. In doing so, the questions must be clearly structured and unambiguous so the students in the
sample will understand what they are asking. Often, researchers build up a schema of information
regarding the survey and will use that to interpret an ambiguous question which makes sense to them
because they can ―fill in the gaps‖ with what they already know. Respondents, however, do not
possess a schema as rich as the researchers, therefore read the questions verbatim, because they are
written. It is important to keep the aims and objectives of the survey in mind when formulating
questions in order to obtain accurate data to improve course delivery in summer trimester.
For the case studied subject, originally, during summer trimester, students completed on
activities including reading lecture notes, readings, pre-recorded lectures, online tutorial and
discussion. When using the ―Sandwich‖ delivery approach, lectures are delivered in face-to-face mode
over a 3-week period at the beginning of the trimester. All these lectures are also recorded and made
available online for review. Students are then supported for the remainder of the trimester through
online tutorial activities, quizzes, and assessment guidance. One final face-to-face revision lecture will
be held at the end of the trimester, prior to the examination period.
At the end of the trimester, students are asked to participate to an online survey. This is an
anonymous online survey. Students can login to the University website to read through the plain
language statement and consent form. Then, they can complete the online survey questionnaire. Once
submitted, information cannot be identified or withdrawn. Participants are asked to respond what their
opinions are as followings:


Structure of ―Sandwich‖ delivery



Lecture Format: recorded online lectures and face-to-face



Tutorial Format and Support: face-to face and online



Learning Resources



Support for the Assessment



IT support and performance



Could each delivery method be adopted in other trimesters or subjects in the School?

Results and Summary of Survey
Eleven students have participated to the survey and the results are analyzed as below:


Structure of ―Sandwich‖ delivery



Lecture Format: recorded online lectures and face-to-face
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Tutorial Format: face-to face and online



Tutorial Support: face-to face and online



Learning Resources



Support for the Assessment



IT support and performance



Could each delivery method be adopted in other trimesters or subjects in the School?
The majority of the students agree that the ―Sandwiches‖ delivery method can be adopted
in other trimesters as it provides both face-to-face materials combined with online
content. No student disagrees to adopt this approach in other trimesters or subjects.
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One student comments that this method can be ‗only for subjects that a have a small
amount of content in lecture and two subjects require 100% face-to-face time‘. Another
student comments that this method is only suitable for one particular subject but without
stating specific reason. A student adds that ‗tutorials need to be practical with additional
support, such as industry examples‘, while another student says that face-to-face lectures
and online tutorials are the best way of delivering any subject. A student also
recommends that this method is especially applicable for subject at advanced level but not
suitable for elementary level because higher year students do not required every lecture or
tutorial to be face-to-face.


Provide any further feedback or suggestions that might have.
A student stated, ‗from a time management perspective having the intensive days is
fantastic and I hope that you do try this in other subjects‘. Another student added that ‗the
―Sandwich‖ delivery is great if students are able to attend campus for the 4 days
recommended classes, the subject however also need to be able to be completed
successfully from a purely online perspective‘.
Some students are not satisfied with the technologies and concluded that ‗With the
technology available today you should be able to provide i-tutes (recordings of the faceto-face tutorials) for the online students who were unable to attend great face-to-face
classes that were offered‘. The delivery is very good ‗except for the quality of the
recorded lectures‘. For example, during the lecture, the lecturer drew things on the board
as an off campus student using only recorded lectures it was not possible to see the
information written. An overseas student added that ‗the recordings for were appalling at
best. As a student completing the subjects from overseas, and restricted to purely online
modes of communication the lectures were so quiet that with noise cancelling
headphones….This should have been checked by the IT Staff‘. Video at the start of the
subject outlining how to get support and information are required.
Library support should also be improved. Access to online resources through the library
should be much easier to manage, and updating the old study guide is needed.
Online support was not adequate and ‗tutorials need to be made clearer‘. For a first time
delivery of this system, it went fairly smoothly; most kinks are those which can only be
resolved with time.

Discussions
The majority of students (91%) are satisfied with the structure of the innovative ―Sandwich‖ delivery
approach, while most students (82%) are satisfied with the both recorded online and face-to-face
lecturing format. Although some students (18%) are not satisfied with the tutorial format, the majority
(55%) still find the face-to-face and online tutorial satisfactory. It is noted that there is one student
very not satisfied with the learning resources but the majority (70%) still find it satisfactory. When
two students are not satisfied with the support for assessment, only 45% them find it very satisfactory.
Finally, three students are not satisfied with the IT support and performance, though three students still
find it excellent.
This innovative delivery method is welcome by the students. The retention rate is greatly
improved. There were 6 and 7 students discontinued during the summer trimester if 2010 and 2011,
but only 4 drop-out in the summer of 2012.
In summary, students‘ feedback and suggestion are positive and commendable. It provides a
‗better accessible to those students taking the subject as 100% online which is now possible with the
mixed delivery option‘. A student reiterated that ‗face-to-face lectures follow by online support is a
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good idea‘ For a first time using the ―Sandwiches‖ delivery approach, it went fairly smooth, most
defects and some entanglements, such as IT and library supports, can be rectified and fixed next time.

Conclusion
This paper demonstrates how to use survey plus case study to analysis student satisfaction. Today,
more and more people wish to pursue further development through higher education. As a result, an
increasingly number of students rushes back and forth between lecture theaters and workplaces. In
response to students‘ demand in flexible learning, the studied university in this paper has introduced
the use of e-learning and web-based tools. Study material is delivered via the Internet including audio
or video files, media in the form of text, image, animation etc. Tutorials and presentations can also be
conducted online. However, many students still desire face-to-face support in their learning. It is
undeniable there is a demand of flexibility delivery, which needs to accelerate the studies, catch up
delay and suit the individual pace in learning.
This case study recognizes the challenges, faced with educators teaching in summer trimester, in
ensuring students satisfaction, improving students engagement level and increasing retention rate. It
also acknowledges the disciplinary difference in educators and students‘ perceptions and expectations
of a successful learning in higher education. The blended learning theory is identified and selected as
the theoretical foundation. It is used to explore innovative delivery strategies to enable improvements
for flexibility delivery of accelerated summer trimester in the School of Architecture and Build
Environment.
―Sandwiches‖ delivery is coined here to provide a vivid description of the blended learning
delivery used in the case study: a combination of on-campus, off-campus and on-campus learning
schedule, which mirrors the three-layered but integrated face-to-face, online and face-to-face delivery
strategy. Most importantly, it is blended by real and academic. In the case study, most students
applaud the ―Sandwiches‖ delivery approach including both face-to-face and online components.
However, improving students‘ learning experience and engagement is not all about offering recordings
of lecture and tutorial video online. Providing sufficient learning support includes library resources
and learning resources are also essential to the success of blended learning. Due to the small number
of respondents in this case study, larger scaled studies, however, will be needed to determine
benchmarks for other online subject delivery in the University and School at a broader level.
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ABSTRACT
Green infrastructure is an effort of countering the negative impact caused by the climate change and
urban sprawl. This green infrastructure basically consists of diverse green spaces which are
interconnected and linked by the streets, waterways and drainage network in urban areas. The
purpose of the study is to apply the implementation of green infrastructure concept as a medium to
enhance the neighbourhood park using green infrastructure concept and principle in Section 6,
Section 7, and Section 8, Shah Alam. The analysis has been done to determine the current provision of
green infrastructure elements within the study area based on the concept of green infrastructure.
Green infrastructure consists of several components that work and function together to maintain the
green network of physical environment. The components refer to the combination of hub and links
where hub is the neighbourhood park and link is the landscape and pedestrian walkways. The level of
green infrastructure is assessed through site inventory on aspects of provision, maintenance,
accessibility, and image/character. The outcomes of the analysis are used to evaluate the efficiency of
current provision of green infrastructure in enhancing the neighbourhood park in the study area
before proposing an improvement provision of green infrastructure within the study area. The findings
could be used by local authority to formulate plan and guidelines in developing infrastructure and
facilities that fulfill green infrastructure elements to enhance the neighbourhood park.
Keywords: green infrastructure; neighbourhood park; site inventory

INTRODUCTION
Climate change which faced by many countries nowadays has been closely related with the process of
urbanisation or urban sprawl. Thus, smart growth and smart conservation have been identified as one
of the approaches that can be applied in our effort to combat and counter the urban sprawl (Suzuki &
Moola, 2010) of which causing imbalanced land development and distribution. Urban sprawl has been
identified as the culprit for inability to conserve the green spaces, lower economical effectiveness for
investment in infrastructure and other environmental and socio-economic issues. One of the smart
growth and conservation approaches that can be implemented is the Green Infrastructure Network
concept which is part of the green technology. It has been identified as a tool that can enhance
neighbourhood park. Green infrastructure is an approach of providing improvement in infrastructure
provision such as tools of networks and linkages of green spaces. This green infrastructure basically
consists of diverse green spaces which may be linked and connected by the streets, waterways and
drainage network in urban areas (Tzoulas, 2007).
This paper aims to exemplify an effort by a group of student doing master‘s coursework in
evaluating elements of green infrastructure as a catalyst of green neighbourhood park development.
The purpose of the study is to apply the implementation of green infrastructure concept as a medium
to enhance the neighbourhood park using green infrastructure concept and principle in Section 6,
Section 7, and Section 8, Shah Alam. The neighbourhood parks are lack of green elements and no
linkages of landscape and pedestrian walkways in the neighbourhood park in Shah Alam. The analysis
has been done to determine the current provision of green infrastructure elements within the study area
based on the concept of green infrastructure which is hub and link. The data collection was done
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through site inventory based on aspects of provision, maintenance, accessibility, and image/character.
The assessment been made using Likert Scale based on self assessment of enumerators through non
participant observation on study area. The output of the analysis is to provide connection between
neighbourhood park as hub and pedestrian walkways and landscape as link.

LITERATURE REVIEW
According to Town and Country Planning Association, UK (2010), Green Infrastructure is the subregional network of protected sites, nature reserves, green spaces, and greenway linkages. The
linkages include river corridors and flood plains, migration routes and features of the landscape, which
are of importance as wildlife corridors. Conservation Fund, 2009 defines green infrastructure as a
network of natural areas and open spaces—such as woodlands, wetlands, trails and parks—that
conserves ecosystems, helps sustain clean air and water and provides many other benefits to people
and wildlife. Green infrastructure should provide for multi-functional uses i.e., wildlife, recreational
and cultural experience, as well as delivering ecological services, such as flood protection and
microclimate control. It should also operate at all spatial scales from urban centres through to open
countryside. (Town and Country Planning Association, UK, 2010)
The term green infrastructure is used to improvise different approaches from the traditional
conservation practices and strategies which diversify the old perception regarding the green space
planning and protection. According to Benedict and McMahon (2009)‘s, diversified perception of
green space through this concept is ―green spaces as something that we must have where protecting
and restoring our environment and resource is a necessity rather than amenity‖. Besides that, green
infrastructure also changes the common and traditional perception regarding green space which is
traditionally an isolated space to interconnected spaces that form a system of protection and
management. Thus it will give ecological benefits provided to the people and the environment itself.
This environmental concept also emphasized on the needs to maintain the green space actively and
monitor from time to time rather than let it alone without being manage (Benedict & McMahon,
2009). Green infrastructure provide practical ways to plan the environment which can be done by
recognising the significant green spaces can contribute in producing the quality of life.
Basically green infrastructure form consisted of several components that work and function
together to maintain the green network of natural environment. These components are diverse in shape
and size depending on the type and size of resource being protected. The ecological importance of
natural features within each component determines the level of conservation required protecting these
resources and simultaneously the interaction between human and his or her natural environment
(Williamson, 2003). These components refer to the combination of hub and links where there can be
more than one (1) hub and more than one (1) link.
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Figure 2: Conceptual green infrastructure diagram: a network of core areas, hubs and
corridors
(Adapted from Weber et. all, (2011). Landscape and Urban Planning, Volume 96, Issue 4, 30
June 2012)
A hub is an anchor to the green infrastructure network where this hub provides the origin and
destination for wildlife and ecological process movement. A hub according to Benedict and
McMahon, 2009 can be a reserved and protected area such as national park, and working lands such as
farms. This includes a regional parks, parks and open spaces at all in national, state, regional, country,
municipal and private level that may provide opportunity for recreation and protection of the natural
resources. While links refer to connections that tie the system together and allow the green
infrastructure network to worked. The links can be in various sizes and forms which include a
landscape linkage of a large protected area that connect existing parks or natural areas. The connection
will provide adequate space for flora and fauna to flourish while functioning as corridor that
connecting ecosystem and landscape (Benedict & McMahon, 2009). Landscape linkage may also
provide space for recreation use. Links also refers to the greenways and greenbelts which function as
framework for development while preserving the ecosystem. Conservation corridor such as river or
stream functions as biological base for wildlife besides providing the opportunity for recreational
activities.

ANALYSIS AND FINDINGS
This inventory approach focused on the provision of green infrastructure elements within the study
area (Section 6, Section 7 and Section 8 Shah Alam) which contributes to the potential of green
infrastructure network within the areas thus enhances the liveable community. This green
infrastructure element inventory will be divided into two (2) main aspects of green infrastructure that
is the hub and the link. Hub is Neighbourhood Park which whereby an assessment of provision,
maintenance, accessibility, and image/ character will be conducted. Link is analysed based on the
provision of landscape and pedestrian walkway, maintenance and connectivity. The Likert‘s scale
method are based on ordered response options by Renesis Likert (1932) that will indicate the level of
provision for green infrastructure in the study area. Likert‘s Scale refers to five (5) ordinal
measurement [One (1) to five (5)] which is 1-Very Poor, 2- Poor, 3-Fair, 4-Good, and 5-Very Good
that will be use to indicate the current provision of green infrastructure.

Site Inventory of Green Infrastructure Element
An Analysis for site inventory will be based on the elements of green infrastructure concept that
encourages and enhances the liveable community within the study areas. This approach will indicate
whether the study areas (Section 6, Section 7 and Section 8) consist the elements of green
infrastructure as a medium to liveable community as indicated by the linkages of the hub and link
elements.
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a.

Hub of Green Infrastructure

A hub refers to an anchor to the green infrastructure network where this hub provides the origin
and destination for wildlife and ecological process and movement. In these study areas the
Neighbourhood Park and open spaces such as field that existed around the areas is the hub for
recreation and protection of the natural resources.
i.

Neighbourhood Park

Neighbourhood Park is one of the green elements that existed in any built environment as part
of initiative to provide spaces for recreation and social interaction besides enhancing the balance
between physical development and environment. Neighbourhood Park also provides opportunity to
preserve the natural elements such as beautiful landscape, water elements or greenways which become
part of the green infrastructure components. This neighbourhood park can become the hub for the
green infrastructure network which functions as the origin and destination of ecological process within
the study area.
Table 1: Provision Level of Neighbourhood Park around Section 6, Section 7 and
Section 8

Aspects
Provision
Maintenance
Accessibility
Image/
Character

Section 6
1
2
3

4

5

Section 7
1
2
3

4

5

Section 8
1 2 3

4

5 – Very good (The provision level of Neighbourhood Park in term of its facilities is very good
besides well maintained. The location of the Neighbourhood Park also provides good
accessibility to the local people where people can walk to the park. The
Neighbourhood Park also has a clear unique character and image.)
4 – Good
(The provision level of facilities in the Neighbourhood Park is good and well
maintained. The location of the park located is near to the neighbourhood and
accessible by private vehicles The park also has its own image and character.)
3 – Satisfactory (The provision and maintenance level of facilities in the neighbourhood park is
satisfactory. The location of the park provides fair accessibility level to the
neighbourhood besides having a fair image of the park.)
2 – Poor
The facilities for the park are poorly provided and maintained besides the location of
the park encourage the usage of private vehicles. The park did not have a specific
image or character.
1 – Very poor (The Park did not provided with facilities or all facilities cannot function well because
of poor maintenance level. It is difficult to find and come to the park which requires
people to depend on vehicles. The park also did not have a specific character or
image.)
Based on the observation that has been made in Section 6, Section 7 and Section 8 Shah Alam
the level of provision for Neighbourhood Park as the hub for green infrastructure network in the study
areas are still lacking of facilities. This has resulted these parks are unable to attract many local people
to use these spaces as the social and recreation spaces. While in term of maintenance of the park, the
park in Section 8 is poorly maintained especially in term of its facilities while both in Section 6 and 7
are satisfactorily maintained and functioned.

5

Built Environment Journal

From the observation, it can be seen that these Neighbourhood Park provide a good level of
accessibility to the people where people who live nearby can come to the park by walking which will
encourage more walkable environment to the neighbourhoods. Unfortunately, it can be concluded that
all three (3) Neighbourhood Parks still lack of specific character and image which can provide or
enhance the sense of place to the park.
b.

Link of Green Infrastructure

Links refer to connections that tie the system together and allow the green infrastructure
network to work. The links can be in various sizes and forms. This includes a landscape linkage which
refers to a large protected area that connect existing parks or natural areas which provide adequate
space for flora and fauna to flourish and growth. At the time, acts as corridor that connecting
ecosystem and landscape. The link element in the study areas refers to the link of landscape and
pedestrian walkway provide around the three (3) neighbourhoods which function as linkages that
connect between neighbourhood parks.
i.

Landscape

Landscape is defined as visible features of an area of land, including the physical elements of
landforms, water bodies such as rivers, lakes and the sea, living elements of land cover including
indigenous vegetation, human elements including land uses, buildings and structures, and transitory
elements such as lighting and weather conditions. Landscape also includes the vegetation and flora
elements that provides in the neighbourhood particularly along the road network. Landscape elements
are closely related with pedestrian network where both elements can encourage more walkable
environment and reduce the dependency of vehicles. This condition meets one of the objectives of the
livable city (community).
Table 2: Provision Level of Landscape around Section 6, Section 7 and Section 8, Shah
Alam

Aspects
Provision
Maintenance
Connectivity

Section 6
1
2
3

4

5

Section 7
1
2
3

4

5

Section 8
1 2 3

4

5 – Very good (The provision of landscape is adequate which able to encourage walkable
environment in all or most of the area. The maintenance of landscape is in a very good
condition and it is able to enhance the visual aesthetic of the area. The provision of
landscape is able to form a connection of network.)
4 – Good
(The provision of landscape is able to encourage walkable environment in majority of
the area. The maintenance of landscape is able to enhance the visual aesthetic value to
the area. The provision of landscape is able to form a connection in most of the area.)
3 – Satisfactory (The provision of landscape satisfactorily encourages walkable environment in the
study area. The maintenance of landscape satisfactorily enhances the visual aesthetic
value to the area. The provision of landscape is able to form a connection in some part
of the area.)
2 – Poor
(The provision of landscape unable to encourage walkable environment in most of the
study area. The maintenance of landscape is unable to provide the visual aesthetic
value to the area. The provision of landscape is unable to form a connection in most of
the area.)
1 – Very poor (The provision of landscape cannot encourage walkable environment in the study
area. The maintenance of landscape did not provide or enhances the visual aesthetic
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value to the area. The provision of landscape is unable to form a connection in whole
study area.)
Based on the inventory of green infrastructure element around Section 6, Section 7 and Section
8 Shah Alam, in term of the landscape provision it can be described that the level of provision in all
three (3) neighbourhoods are satisfactory although landscape provision in Section 7 is better in term of
its maintenance and provision. While Section 8 provided has the lowest level of landscape provision
compared with other two (2) sections. Therefore, it can be seen that people tend to walk within Section
7 and Section 6 compared to Section 8 as Section 8 has much lesser landscape and lack of
maintenance.
ii.

Pedestrian Walkway

Pedestrian walkway is an important element in a built environment especially in urban area in
order to encourage more walkable environment and reduce the dependency of private vehicle. The
provision of pedestrian walkway is one of the initiatives to reduce the traffic movement on the road
which become one of the objectives for liveable city. In this study, the linkage of landscape has been
closely related with the linkage or network for pedestrian in order to identify the potential link
component for green infrastructure network.
Table 3: Provision Level of Pedestrian Walkway around Section 6, Section 7 and Section 8

Aspects
Provision
Maintenance
Connectivity

Section 6
1
2
3

4

5

Section 7
1
2
3

4

5

Section 8
1 2 3

4

5 – Very good (The provision of pedestrian is adequate enough to encourage walkable environment
in all or most of the area. The maintenance of pedestrian walkway is in a very good
level which able to enhance the visual aesthetic of the area besides able to form a
connection of network.)
4 – Good
(The provision of pedestrian is able to encourage walkable environment in most of the
area. The maintenance of pedestrian walkway is good which able to provide the visual
aesthetic to the area besides able to form a pedestrian network to most of the area.)
3 – Satisfactory (The provision of pedestrian is satisfactorily enough to encourage walkable
environment in some part of the area. The maintenance of pedestrian walkway is
satisfactorily less likely to provide the visual aesthetic to the area plus unable to form
a pedestrian network to the study area.)
2 – Poor
(The provision of pedestrian walkway unable to reduce the dependency of private
vehicle within the study area. The maintenance of pedestrian walkway cannot provide
visual aesthetic value to the area. The provision of pedestrian walkway is unable to
form a connection in most of the study area.
1 – Very poor (The provision of pedestrian is unable to encourage walkable environment in most of
the area. The maintenance of pedestrian walkway is very poor which unable to
provide the visual aesthetic to the area besides failing to form a pedestrian network to
the overall study area.)
In term of the pedestrian walkway provision in all three (3) study areas, it can be concluded that
pedestrian walkway provided was adequate in both Section 6 and Section 7 compared with Section 8.
It can be seen that both Section 6 and Section 7 generate more pedestrian movement as these areas
well are connected and linked satisfactorily through the pedestrian walkway. While for the
maintenance of the pedestrian walkway, based on the observation that has been made, it can be said
that the maintenance level of pedestrian around these study areas is satisfactory where not all part of
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the areas are provided with proper pedestrian walkway which indirectly influenced influence the
connectivity between area through pedestrian walkway.

Figure 2: Green Infrastructure Components in Section 6, Section 7 and Section 8, Shah Alam

CONCLUSION
Every state and local government has a park management plan. At the same time, local communities
also have detailed plans for improving the facilities and infrastructure for the neighbourhood park.
Green infrastructure plans provide a blueprint for sustainable management plans and create a
framework for future growth and at the same time ensure significant natural resources will be
preserved for future generations. Green Infrastructure can provide many social, economic and
environmental benefits close to where people live and work including space and habitat for wildlife
with access to nature for people and improved health and well being of people especially places for
outdoor relaxation and play. Green Infrastructure also acts as catalyst to economic growth by
attracting investment to business and tourist. It‘s also saving environmental cost by improved air
quality, reduces the urban heat island effect, filters diffuse pollution and helps to manage flood risk.
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