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ABSTRACT

Higher education institutions (HEIs) across the globe are increasingly aware of the need to
integrate sustainability education within the curricula. This triggered a number of studies that
were conducted by earlier researchers in embedding sustainability education within the
curricula. Thus, studies have been carried out to evaluate how students perceived sustainable
development in their curricula, particularly in engineering and other related courses. Few of
these studies were conducted in built environment, most especially in quantity surveying. It is
against this backdrop that necessitated this study. The purpose of this study is to establish the
extent in which sustainable development is embedded in the construction related curriculum
using the perception of quantity surveying students. The study adopted literature review,
documentary reports among others as a secondary method of data collection. Primary data
were collected through online questionnaire survey administered to 330 randomly selected
quantity surveying students in a university in the UK. Out of which 87 completed
questionnaires were retrieved and suitable for the analysis. The quantitative data obtained
were analysed using mean score, one-way analysis of variance (ANOVA) and regression
analysis. The study identified 46 sustainability topics, which were grouped into 6 categories
(i.e. A-F). Based on these categories, the study found that students’ knowledge level on
sustainability was a little above ‘basic/limited knowledge with the overall mean score value
of 2.38 on a 4- point Likert scale. The study further revealed that the students placed high
importance on sustainability education, despite their knowledge level were found lower. The
study findings would be used to establish the extent of sustainability within the curriculum in
the quantity surveying programme. Also, this study would be of great value to academic staff
and University management boards to develop a framework for incorporating sustainability
education in the curriculum.

Keywords: Quantity surveying, sustainability, sustainable development, construction
industry, education, students and stakeholders.

1 INTRODUCTION

Climate change, degradation of ecological balance, and diminution of natural resources are
visible signs that the earth’s bearing capacity is not infinite (Abdul-Wahab et al., 2003). In
tackling these issues, the governments around the world have been very keen on promoting
the concept of sustainable development (SD), which seeks to meet human needs while
ensuring the sustainability of natural resources and the environment, so that these needs can
be met not only in the present but also for the future generations (Brundtland, 1987). In the
UK, the SD has drawn so much interest since the field first attracted attention in the 1980s.
Achieving progress towards sustainability is critical to the future well-being of society; this
has long been recognised by the government (Seyfang and Smith, 2007; Cartlidge, 2011).
They have placed SD as a major objective both at a national and local sphere of influence and
activity. Parallel to the SD trend in the UK, there is an increasing demand, in the construction



sector, to understand sustainable design and construction practices (BERR, 2008). This
demand is driven by the realization of the need for sustainable practices that not only help the
environment but that can also improve economic profitability and improve the
competitiveness of the construction organisations (Revell and Blackburn, 2007; Tan ef al., 2011).

It is clear that SD is increasingly high up on the agenda of construction industry because
government, clients, employers and related professional body are raising their standards in
demanding for sustainability literate graduates (Murray and Cotgrave, 2007; Darwish and
Agnello, 2009; Iyer-Raniga et al., 2010; Ekundayo et al., 2011; Lozano ef al., 2013). It is
thus crucial that students’ education embraces and incorporate sustainability within the
curriculum. There are many researchers in this area who believe that the sustainability agenda
and construction related activities are intrinsically linked (Walton and Galea, 2005; Cotgrave
and Alkhaddar, 2006; Hayles and Holdsworth, 2008; Theron, 2010). The rationale, therefore,
for embedding sustainability issues within the construction curriculum is a powerful and
imperative one. However, the responses from the colleges and universities that provide
education for the construction professional are still patchy and minimal. It is increasingly
recognised that the curriculum should incorporate sustainability or green issues and produce
graduates that are confident of taking care of the environment without damaging it for future
users. Hayles and Holdsworth (2008) argued that the 21st Century is seen as the time for the
UK universities to embrace new working practices. This is especially important if the
educational system is to continue to be competitive and also meet the needs of its
increasingly demanding stakeholders.

Studying at higher education institutions (HEIs) is a basic route of knowledge and skills
enhancement for built environment professionals (Keraminiyage & Lill, 2013). For instance,
as the construction industry now moves into a new era where sustainability issues are
required to be integrated into construction practices, the construction related professionals
such as the quantity surveyors are expected to broaden and enhance their knowledge, skills
and competencies to promote sustainability. This is not without challenges. For instance,
literature has indicated the common barrier of SD is the lack of knowledge and skills of the
professionals (Lewis et al., 2005; Dixon, et al., 2008; Hakkinen and Belloni, 2011).
Embedding sustainability in the Built Environment (BE) education is very important to
address the issues in the industry, and research on effective pedagogies has been carried out
to push for and improve sustainability education (Lewis et al., 2005; Iyer-Raniga et al., 2010;
Niu et al., 2010; Cotgrave and Kokkarinen, 2011). In particular, perceptions of students on
sustainability are regarded by several researchers as one of the effective education tools for
improving sustainability education. Iyer-Raniga et al. (2010) argued that students’
perceptions are important to understanding whether the intended knowledge is delivered at
the right level. In the general built environment education sector, few researchers (see
Cowling, et al., 2007; Iyer-Raniga et al., 2010; Cotgrave and Kokkarinen, 2011) had
explored students’ perceptions to re-orient education to address sustainability. Existing
studies in Quantity Surveying (QS) curriculum (see Perera and Pearson, 2011; Ekundayo et
al., 2011; Perera et al., 2013; Lee et al., 2013) have focused on QS competencies and their
application in the delivery of QS degree programmes, and QS early training. Few of these
studies that examined sustainability in QS curriculum (see Ekundayo et al., 2011) developed
a sustainability framework relevant to QS degree programme. Despite these previous studies,
there is a paucity of research investigating quantity surveying students’ perceptions of
sustainability. This study aims to fill this gap by establishing the extent in which sustainable
development is embedded in the construction related curriculum using the perception of
quantity surveying students. Achieving this is fundamental to understand whether the



intended knowledge is delivered at the right level. Thus, this study becomes imperative to
address the research question-“how students perceived sustainable development in their
curricula in the built environment disciplines, most especially in quantity surveying?” In this
respect, this study was guided by the following derived objectives:
e Empirically investigate the awareness and attitudes of QS students have towards
sustainable development.
e Assess the level of QS students’ knowledge, and identify knowledge gaps in QS-
relevant sustainability knowledge areas.
e Explore the students’ opinions towards sustainability education within the current QS
curriculum.
It is believed that this study would be of great value to academic staff and University
management boards to develop a framework for incorporating sustainability education in the
curriculum. It is further anticipated that this study will contribute to improving the
understanding of the knowledge of students on sustainable development, and positively
influence their attitudes and behaviours when they graduate.

2 LITERATURE REVIEW

2.1 Sustainable development and the construction industry

Since the publication of the Brundtland Report (Brundtland, 1987), sustainability has become
an important topic in many industries both in the UK and globally. In the construction sector,
the recognition of the importance of the construction industry for sustainability through
agendas such as sustainable development (SD), sustainable construction, sustainable building
among others has gained widespread momentum. Ganah et al. (2008) identified that
construction activities represent complex activities that place a significant strain on the wider
environment and also one of the major factors that determine the sustainability of a
community. Ganah et al. (2008) further stated that buildings have a major environment
impact over their entire lifecycle from construction to the demolition of the building
structure. The relationship between the construction and SD is one which has been
extensively explored and is well documented in research work (see Hill & Bowen, 1997;
Bourdeau, 1999; Gilham 2001; Kibert, 2007; Edum-Fotwe and Price, 2009) among others.
Kibert (2007) recognised the contribution of the construction sector to SD agenda could be
immense. Boardman (2007) estimated that the construction in its widest sense is responsible
for 40% of CO2 emission, as well as 40% of all energy used. The industry faces ever-
increasing problems in managing and dynamically responding to changes in the environment
(climate changes) and the needs of their clients, particularly in the building sector (Meikle,
2008). Moreover, the SD principles are increasingly seen not just as an issue of SD but as a
valuable argument to address the technical process that determines the likely performance of
a building or construction project. This emerging role presents new and considerable
challenges for construction or building projects during its whole life. To attain the goals of
green construction requires that the industry intensifies its efforts in embedding sustainability
issues within the construction field.

There has been several industry and UK government attempts to encourage SD and, in
particular, sustainable construction. Such attempts include the development of various
sustainability assessment techniques in buildings such as the code for sustainable homes
(CfSH), Building Research Establishment Environmental Assessment Method (BREEAM),
and the Green Guide (BIS, 2010). Udeaja et al. (2013) added that initiatives such as green
supply chain management (GSCM), green building, zero carbon homes, and carbon counting
have been explored recently and they are all signs of growing recognition of the need for
embedding SD in the construction field. Furthermore, the UK government have taken



considerable measures to promote sustainability in the construction industry by developing a
range of environmental tax, levy, regulations, incentives, and formalised methods of
managing carbon (Pellegrini-Masini et al., 2010; Monahan & Powell, 2011). It is clear why
the construction industry must respond accordingly and focus its attention on developing
sustainable buildings which are economically viable, socially acceptable and environmentally
friendly. In particular, there continues to be greater emphasis on sustainable buildings with
less impact on the environment (RICS, 2012). Coupled with this is the increasing need for the
judicious use of the irreplaceable, dwindling natural resources (Emmanuel & Baker, 2012).
Construction industry for a long time has worked tirelessly in achieving safe and SD in a cost
effective, environmentally protective and socially responsible manner. The construction
professionals of the future will need to be well equipped to account for all aspects of the
construction given their broad roles from design to deconstruction of the built environment.
Consequently, the construction industry must incorporate principles of sustainability
wholeheartedly into each of its projects, so that its contribution to SD will be influential and
finally beneficial to both human and economic developments. This means that the
construction industry needs professionals who through education systems are trained and
mindful of the SD issues and have the knowledge and competency to participate and
contribute to the industry that can sustain rather than degrade the environment, economy and
society in the long run.

2.2 Importance of embedding sustainability in education

The importance of the construction sector in addressing the issue of sustainable development
(SD) is undeniable. The Brundtland report defines sustainable development (SD) as
“development that meets the needs of the present without compromising the ability of future
generations to meet their own needs” (World Commission on Environment and Development,
1987). Also, SD seeks to address the balance between the environment, economy and society
without compromising the need for future generation (Ganah et al., 2008). The three elements
in the concept of SD — the environment, economy and society, are known as the “three
pillars” of SD. Thus, it is imperative that the built environment (BE) in general embed
sustainability principles within the educational and training of the future graduates to ensure
that they possess appropriate knowledge, skills and value sets (Lewis et al., 2005, Murray and
Cotgrave, 2007; Darwish and Agnello, 2009). Further, Darwish and Agnello (2009)
emphasised the need to instil graduates with up-to-date knowledge and skills so that that they
will be able to manage any uncertainties that may arise and also make a judgement on the
available evidence in built environmental design and construction. Cortese (2003) stated that
the higher education institutions (HEI) have “profound moral responsibility to increase the
awareness, knowledge, skills and values needed to create sustainable future”. HEIs are the
most important primary sources of knowledge which are capable of enforcing and changing
the attitudes, behaviours and practices of the professionals to embrace and promote SD. The
argument for embedding sustainability in education is further reinforced by several initiatives
around the world. For example, the Earth Summit in 1992 gave high priority in its Agenda 21
to the role of education in promoting sustainable development and improving the capacity of
the people to address sustainable development issues (Grubb et al., 1993). Lozano et al.
(2013) identified that the summit focused on the process of orienting and re-orienting
education in order to foster values and attitudes of respect for the environment. Other
initiative includes the 2002 Johannesburg Summit that has broadened the vision of SD and re-
affirmed the educational objectives within the millennium development goals (MDG, 2013).
There is evidence that some progress in sustainability education has been made in the last
decade, but much more remains to be done.



Despite the fact that progress has been made in incorporating sustainability education in
curriculum, the extant literature have shown and revealed issues of irregular and inefficient
engagement of the HEIs in delivering adequate competencies, knowledge, skills and attitudes
required for achieving the goals of sustainability in the built environment (Cotgrave &
Alkhaddar, 2006; Ganah et al., 2008; Cotgrave and Kokkarinen, 2010). The HEIs are facing
challenges in embedding effective sustainability education into the curriculum. Hence, what
is required is a suitable pedagogic strategy for SD education. Ekundayo et al. (2011)
identified pedagogical strategy as an approach that collaborates with and gathers input from
the industry, academia, students and professional bodies in order to reorient sustainability
education.

2.3 Previous studies on students’ perceptions of SD

Students’ perceptions have long been recognised by the academia as one of the most
important indicators of the effectiveness of education and a tool for overcoming shortcomings
in education. Their perceptions serve as an effective yardstick for judging the progress, as
well as determining methods and identifying areas for improvement in teaching and learning.
Therefore, selected studies on students’ perceptions of SD by earlier researchers are

presented in Table 1 as follows:

Table 1: Students perceptions to reorient education to address sustainability

(2005

Brazil, 1 in France, 1 in
Germany, 11n Italy, 11in
Sweden, 1in Thailand, 2 in
USA, 2in Vietnam, and 9 in
the UK.

Author and Year Focus Students Study Area Methodology Findings
Discipline

Investigaling & comparing No significont differences in the perceptions, knowledge, and understanding of
Iyer-Raniga etal. | the level of sustamability Property, sustanability issues amongst Melbourne and Singapore students.
(2010) understanding among Construction & | Singapore RMIT Questionnaire survey ‘The authors advocate for new design of higher education construction curricula

eraduating students Project & that contains sustainability in a broader context.

Management Melbourne RMIT
Cotgrave & Developing curricutum that | Construction Liverpool John Moores Literature review,
Alkhaddar promoted sustanability University, UK Questionnaire survey, New curriculum was developed to accommodate sustainabality
(2006) &
Interviews

Tesling students’
Cotgrave & perceptions and skills on Construction Liverpool John Moores Questionnaire survey Significant changes of students’ towards sustamabnlity
Kokkarinen sustamability after University, UK
{2011) developing new curriculum
Cowling et Exploring sustainability All Kingston Kinggton University, UK Questionnaire survey Students perceived environmental aspect of sustainability as the most
al.2007) perceptions of students over | University School important of sustainable development (S1))

time of Surveying

(KUSS)
21 Universitics across the Low understanding of SD. Thus, Strong knowledge of environmental aspect

Exploring undergraduate globe participated in the but limited knowledge of social and cconomic aspects of SD.

Azapagicelal. | students’ perceptions of SD | Engineering survey: 2 in Australia, Lin | Questionnaire survey Identified that the students believed that SD is important for engineers but the

students found 1f difficult in making a direct link between the theory of SD and
engineering practice. The authors suggested new engineerng curriculum with a
view to addressing identified challenges among engineering students,

(2013)

for SD

year students 1n

was conducted; Desk-based

Hanming et Students’ perceptions on S | Engineering Chalmers University of Course document text [t was found that industry demands a broader range of competences in SD
al(2012) Technology, Sweden analysis amongs! engineers in general than what is currently provided.
Questionnaire survey
Interviews, and
Focuy group discussion
Nicolaou & Final year students’ Engineering Dublin Institute of Questionnaire survey Found that there were knowledge gaps in terms of society aspect.
Conlon’s (2012) | perceptions about SI ‘Technology, Ireland [dentified the causes of knowledge paps.
Identified that students® perceptions were sirongly towards environmental
aspect.
Kagawa (2007) | Students perceptions of SD | All faculties Plymouth University, UK Online g survey | Significant gaps were existing in knowledge of social and economie aspects of
SD
Suggesled new curriculom development Lo address suslainability in a holistic
manner.
Drayson et al. Students” attitudes and skilly | First and third Universitics across the UK | A two-phase methodology | Identified that over cight in every ten students were consistently believe that

SD should be actively incorporated and prometed by universities.

Engineering

all faculties research. i.e. review of Identified that over two thirds of students were beheve that SD should be
existing poliey-based covered by their universities courses,
research) and online [dentified that over 60% of students want to leam more about SD.
\ ire survey
Watson et al. Examining Studenty® Civil and Georgia Institute of Questionnaire survey [dentified that students were interested in SID, and there is potential for further
(2013) perceptions of sustamability | Environmental Technology, USA enhancing sustamability leaming




It is evident from Table 1 that studies on students’ perceptions of SD available, but very few
of these studies were conducted in the built environment, especially from quantity surveying
students’ perceptions of sustainability in their curriculum. Assessing students’ perceptions of
sustainability should be continuous to constantly evaluate and improve curricula in higher
education institutions (HEIs). This would enable the educational system to be competitive
and meet the needs of its ever demanding stakeholders. It is on this premise that this study
becomes imperative with a view to investigating how extent quantity surveying students
know about sustainable development and determine the possible implications for their
curriculum. This would be of great value to academic staff and University management
boards to have a better understanding of the students’ knowledge level on sustainability.

3 RESEARCH METHODOLOGY

This study adopted literature review, documentary reports, and questionnaire survey. A
comprehensive literature review was conducted to identify sustainability topics. Thus, few
previous research has established the content of sustainability education within the
curriculum and mapped sustainability education within QS degree programmes by evaluating
academic and industry perception (Ekundayo et al., 2011; Perera and Pearson, 2011). This
study, therefore, adopted the identified 46 sustainability topics in the sustainability education
framework developed by Ekundayo et al. (2011) in the UK. The rationale for adopting these
46 sustainability topics was that it has been used to capture the perceptions of academic staff
in the universities and industry professionals in the UK. The sustainability education
framework that contained the identified 46 sustainability topics is presented in Figure 1 as follows:

= Sustainable development overview and principles

_ = Climate change and global warming issues
CATIEEOIY o = [ HOI UL D) = Impact of the construction industry on the environment
= Sustainable construction concept
= Role of QS in sustainable development

KNOWLEDGE AND CONCEPT

= Changes to Building regulation, e.g. Part L (energy efficiency) and Part F (means of

ventilation)
= Code for Sustainable Homes
CATEGORY B — POLICIES AND ; Energy Performance Certificate (EPC)
= The Kyoto protocol
REGULATIONS * Relevant EU Directives such as the EU climate policy, EU ETS, etc

= Climate Change Act
= Sustainable Construction Strategy
= Sustainable Procurement Action Plan

« Protecting and enhancing the built and natural environments

* Environmental Impact Assessments (EIA)

* Environmental Management Systems: [SO 14001

* Environmental Assessment Methods: BREEAM, LEED, Green Star

* Reducing energy consumption, that is, emitted and embodied

CATEGORY C — ENVIRONMENTAL « Reducing greenhouse emission such as methane, carbon, nitrous oxide and refrigerant
ISSUES gases .

= Carbon Agenda (Carbon footprinting, Zero Carbon, Retrofit)

= Waste reduction principles (recycling, reduction, reuse, effective design)

* Brownfield development

= Natural resources, renewable and non-renewable materials

* Water usage and Sustainable Transportation Plan

= Corporate Social Responsibility (CSR)

= Ethical issues such as ethical sourcing of materials and labour, for instance

= Equity and social justice

= Community development and social inclusion

CATEGORY D — SOCIAL ISSUES + Health & safety

= Employment, training and education

= Social assessment methods (e.g. Design Quality Indicators, KPIs and benchmarking,
etc)

= Cost Benefit Analysis (i.e. impact of human factors on the community)

= Cost planning and management

= Value management or engineering (cost of alternative materials and designs)

= Sustainable procurement strategies

CATEGORY E — ECONOMIC ISSUES - Feasibility studies

* Whole-life appraisal/ Life cycle costing.

= Financial incentives (such as subsidies, climate change level, aggregate tax, carbon
credit, Brownfield land tax, etc)

« Renewable energy technologies (Photovoltaic, Wind Turbine, Geothermal, Biomass,
etc)

« Green Building Materials

* Rain water harvesting and Grey water collection systems

CATEGORY F — TECHNOLOGY AND « Professional and « nent software packages such as BIM, etc

* Modern methods of construction: offsite production, use of precast material, lean
INNOVATION construction, ete

« Passive design methods such as day lighting, intelligent facades, carbon storage and
offsetting, etc

* Supply chain management

« Effective information controland r nent (using e-busi 3

Figure 1: Sustainability framework relevant to QS degree programme (Adapted from Ekundayo et al., 2011)



As shown in Figure 1, the identified 46 sustainability topics were grouped into 6 categories
(i.e. A-F). Thus, these 46 sustainability topics were incorporated to design a questionnaire
survey. A quantitative method was used to evaluate students’ knowledge and perceptions of
the identified 46 sustainability topics, due to its suitability for large sample size and its ability
to produce precise and generalisable statistical findings. Also, quantitative method has been
widely used in similar studies to capture students’ knowledge and perception of curriculum
and to delve into their awareness and satisfaction of the same (see Azapagic et al, 2005;
Cowling et al., 2007; Kagawa, 2007; Cotgrave and Kokkarinen, 2011; Nicolaou and Conlon,
2012; Watson et al., 2013). An online questionnaire survey was conducted to allow a large
quantity of samples to be collected efficiently and within available resources. The online
questionnaire survey adopted the design used by Azapagic et al. (2005) for engineering
students but with modifications to suit this study. The target population for this study is
quantity surveying (QS) students comprised both full-time and part-time undergraduate
students in a University in the UK. The full-time course is 3 years, and the part-time course
follows a similar study pattern to full-time but it takes a longer time of 5 years to complete
the degree. Therefore, 330 QS students at the undergraduate level of the study were randomly
selected for this study in an RICS accredited University in the North East of the UK. The
reason for selecting a University is that this study is a follow-up of research conducted by
Ekundayo et al. (2011) in which a sustainability framework relevant to QS degree
programme is developed from academic staff in a university and industry professionals’
perspectives without considering the perceptions of QS students of that university. It against
this background that this study considered the QS students of that university with a view to
capturing their perceptions on knowledge levels of sustainability topics already identified by
Ekundayo ef al. (2011). Prior to data collection, a pretesting study was initially undertaken to
test the validity of the questionnaire. The pretesting was conducted with a total of 8 final
year undergraduate students and slight alterations were made based on the feedback. A
minor issue arose following the pretesting concerning whether the definitions of some terms
be defined and explained in the survey. In the end, definitions of some terms were included in
the cover email. Furthermore, a reliability test using Statistical Package for the Social
Sciences (SPSS) was conducted on the questionnaire. The result indicated the reliability
coefficient value of Cronbach's alpha 0.851 signifying that the questionnaire used was
significantly reliable and indicates evidence of internal consistency (see George and Mallery,
2003). Thus, a total of 330 questionnaires were administered, out of which 87 representing
26.36% were completed and suitable for the analysis. The effective response rate of 26.36%
was slightly high compared to similar earlier studies. For instance, Lee et al. (2013) achieved
a response rate of 10% when administered questionnaires to quantity surveying graduates in
their early careers in the UK. Also, based on Bartlett et al. (2001) calculation to determine an
appropriate sample size in survey research for a population exceeding 300 is 85. Therefore,
the received response of 87 satisfies this requirement. The questionnaire for this study was
divided into four main sections aiming to capture students’ demographic data; their level of
awareness of sustainable development; their knowledge in QS-relevant sustainability topics;
and their perception of sustainability education within the QS curriculum. A pilot study was
initially undertaken to test the validity of the questionnaire. Respondents were asked to rank
their answers on a 4-point Likert scale with 4 being the highest of the rating. Data collected
were analysed using both descriptive and inferential statistics. Such as percentiles, mean item
score (MIS), one-way analysis of variance (ANOVA) and regression statistics. MIS was used
to establish the relative level of knowledge of the students and the perceived importance of
the sustainability topics. MIS was used to rank the collected data to get the average of the
obtained variables. Percentiles, that is, ratios multiplied by 100 were also used in rating a
number of factors according to the degree of occurrence attached to them. The higher the



percentage rating, the higher the importance or significance attached to such factors. The
essence of percentile is to allocate a value between 0-100 to a factor (100 being the highest
possible value) using factor size and total size. The formula is; P=n*100/N, where P is the
percentage of the factor, n is the size of the factor in consideration and N is the total size of
the population. Mean item score (MIS) was used to analyse the Likert-scale data and is
calculated using the formula as follows:

MIS = > nk, _4n,+3n;+2n, +1In, +0n,

DN N,+N+N,+N, +N,
Where:
MIS = Mean item score

N

Z = Total number of respondents

N4 = the number of respondents that choose 4, etc.

0—4 = the various marks for the ranking of the factors as applicable in each case.

One-way analysis of variance (ANOVA) test was used to test the difference in the level of
sustainability knowledge of students in the different years of study. The test was undertaken
at 95% confidence level, that is, the level of significance is 5%. Once the significance of
relationship was established, the effect size measure for ANOVA, also known as “eta squared
(m?)”, was later used to test how large the differences are, using the formula:

2 __ Sum of squares for treatments

= S O e B S e )

Total sum of squares

The results generated from the “equation 2” above were then interpreted using Cohen’s
guideline of n? value, where: 0- 0.1 is a weak effect; 0.1- 0.3 is a modest effect; 0.3- 0.5 is a
moderate effect; and >0.5 is a strong effect. In addition, regression statistics was used to test
the relationship between the level of knowledge of students and their year of study. Similarly,
its significance was determined by 0.05 level in p-value. R-squared (R?) value was used for
the regression test to determine the strength of the relationship between the variables and then
interpreted as follow, where: <0.1 is a poor fit; 0.1- 0.3 is a modest fit; 0.3- 0.5 is a moderate
fit, and >0.5 1s a strong fit.

4 FINDINGS AND DISCUSSION

Table 2 shows the distribution of questionnaire and demographic characteristics of
respondents. The table indicates a total of 330 questionnaires administered, out of which 87
questionnaires were retrieved representing 26.36%. Table 2 further reveals the breakdown of
respondents to include gender, age, origin, mode of study, and level of study. It can be seen
from Table 2 that 57 of the respondents are male representing 66% while 30 of the
respondents are female representing 34%. The age of respondents reveal that 86% of the
respondents are between the age of 18 and 25 years, 9% are between the ages of 26-35 years,
and 5% are between the ages of 36-45 years. Also, QS undergraduate programme is either
studied as BSc (Hons) 3 years full-time or 4 years sandwich or as BSc (Hons) part time for 5
years in the UK universities. Therefore, as shown in Table 2, the respondents’ mode of study
indicates that 90% of the respondents are full-time students and 10 % are part-time students.
Also, the respondents’ level of the study reveals that 13% are in level 4 (i.e. the first year in
the university), 43% are in level 5 (second year in the university), and 44% are in level 6
(final year in the university). It can be seen that all the respondents are undergraduate. Also,
most of the respondents are at higher levels (see Table 2 for details). Based on the



respondents’ age, mode of study, and level of study has been described afford the respondents
to give accurate and reliable information.

Table 2: Total and breakdown of responses according to different variables

Demographic Characteristics Number Percentage (%)
Total number of respondents 87 100
Gender Male 57 66
Female 30 34
Age Group 17 and under 0 0
18-25 75 86
26-35 8 9
36-45 4 5
46 - 55 0 0
56 - 65 0 0
66 and above 0 0
Origin Developed countries 56 64
Developing countries 31 36
Mode of study Full-time 78 90
Part-time 9 10
Level of study Level 4 11 13
Level 5 37 43
Level 6 39 44

4.1 Students’ knowledge level on sustainability

This is the second section of the questionnaire, respondents were asked to indicate their
understanding in all the 46 sustainability topics in the sustainability education framework (see
Figure 1 for details). Therefore, Figure 2 indicates the mean item score (MIS) results of
students (respondents) knowledge level on 46 sustainability topics, which were grouped into
6 categories (A-F) with their components. These include: Category A — Background
Knowledge and Concept; Category B — Policies and Regulations; Category C- Environmental
Issues; Category D- Social Issues; Category E- Economic Issues; and Category F-
Technology and Innovation with their MIS values of 2.64; 1.99; 2.39; 2.15; 2.49; and 2.59
respectively. It can be deduced that students (respondents) appeared to have the most
knowledge in Category A — Background Knowledge and Concept (2.64) and the least
knowledge in Category B — Policies and Regulations (1.99) (see Figure 2 for details).

This result is in contrast with few previous studies. For instance, Kagawa (2007) and Hanning
et al. (2012) discovered students’ understanding of sustainability was inclined towards
environmental aspects. This difference could be attributed to the nature of the programme
being studied. Whilst understanding of the technical aspects of sustainability may be critical
in engineering degree programmes. Thus, the overall background and concept of
sustainability may be more important in quantity surveying programmes. As shown in Figure
2 the MIS values for the 6 main categories ranging from 1.99 to 2.64, also, the overall MIS
value of 2.38 (out of 4) representing 59.50% (see Figure 2 for details). It can be deduced that
students’ knowledge level on sustainability was just above “basic/limited knowledge”. This
indicated that respondents had shown relatively balanced knowledge and understanding of
the sustainability topics in this study (see Figure 2). The reason behind this moderate level of
students’ sustainability knowledge may be partly due to the fact that the university of the
respondents had approached sustainability education in a holistic and balanced way within a
relevant context. Moreover, the possibility of respondents gaining knowledge and awareness



from sources other than the university must also be taken into account, especially with regard
to part-time students who have relevant industry experience.

Rel (1=Nok ledge; 4=Extensive Knowledge)

0.00 1.00 2.00 3.00 4.00

General knowledge of sustainable development
Climate change and global warming issues

Impact of the construction industry on the environment
Sustainable construction concept

Role of Quantity Surveyor in sustainable development
MIS for Category A

Changes to Building Regulations, e.g. Part L (for energy efficiency)...
Code for Sustainable Homes

Energy Performance Certificate (EPC)

The Kyoto Protocol

Relevant European Union (EU) Directives such as EU Climate Policy,...
UK Climate Change Act

Sustainable Construction Strategy

Sustainable Procurement Action Plan (SPAP)

MIS for Category B

Protecting and enhancing the built and natural environments
Environmental Impact Assessment (EIA)

Environmental Management Systems: 1SO 14001

Environmental Assessment Methods: BREEAM, LEED, Green Star
Methods of reducing energy consumption

Reducing greenhouse emission

Carbon Agenda such as Carbon Footprinting, Zero Carbon and Retrofit | l l
Waste reduction principles (recycling, reduction, reuse and effective...
Brownfield development | l l

Natural resources, renewable and non-renewable materials
Water usage and Sustainable Transportation Plan

MIS for Category C 2.39

Corporate Social Responsibility (CSR) |
Ethical issues such as ethical sourcing of materials and labour
Equity and social justice
Community development and social inclusion
Health and safety
Employment, training and education
Social Impact Assessment Methods (e.g. Design Quality Indicators,...
Cost Benefit Analysis
MIS for Catgory D

Cost planning and management
Value management or engineering
Sustainable Procurement Strategies (e.g. in supply chain)
Feasibility studies
Whole-life appraisal / Life cycle costing
Financial incentives (e.g. low carbon incentives, carbon credit, landfill...
MIS for Category E

Renewable energy technologies (e.g. Photovoltaic cells, Wind turbins,...
Green building materials (e.g. recyclable materials such as concrete...
Rainwater harvesting and grey water collection systems
Professional and management software packages such as BIM, etc.
Modern methods of construction
Passive design methods
Supply chain management
Effectively control and manage information electronically
MIS for Category F

MIS for all Categories

Figure 2: Students knowledge level on sustainability topics



Based on the respondents’ responses, the performance of students at different degree levels in
sustainability knowledge was further analysed. Figure 3 presents a gradual increasing trend of
knowledge level among students in each sustainability category as they progressed higher in
education level.

4.00
3.00
2.00
1.00 -
0.00
LvL4 LVL5 LVL6
| MIS for all Categories

Figure 3: The knowledge level of students according to their level of study
*Note: LVL4-Year 1 in the university; LVL5-Year 2 in the university; LVL6- Final year in the university

As shown in Figure 3, the majority of the level 4 students (first-year students) had the lowest
knowledge level whilst level 6 students (final year students) had the highest knowledge level
on sustainability. To compare the sustainability knowledge level among students from all the
levels of study, one-way analysis of variance (ANOVA) and a measure of effect size were
carried out. It was found that the differences in the average scores between the three levels of
study (see Figure 3) were statistically significant (p=0.000, <0.05) and n? of 0.54 (>0.5)
suggested that the differences were large. In other words, the students at different levels of
the study had a different level of access to sustainability knowledge. This may be explained
by the university’s role in transferring more sustainability knowledge as students advance to
higher education level. Also, other possibilities such as students interests or media influence
cannot be disregarded as a contributory factor.

To test the relationship between students’ level of knowledge and their level of study,
regression test and a measure of effect size were used. The p-value of 0.016 (p<0.05) showed
that the relationship between both variables was statistically significant. The adjusted R?
value of 0.852 revealed that the relationship was strong (R*>0.5) and that 85.2% of the
variation in the level of knowledge could be explained by the year of study. In other words,
the results indicate that level of study affects students’ sustainability knowledge level. The
results suggest that the university has been playing an important role in making education for
sustainability a possible goal. It may have been increasingly preparing students to be more
sustainability literate as they proceed to a higher level of education. It is important that
students, especially final year students are equipped with sufficient sustainability knowledge
to enable them pursue and promote the sustainability agenda after graduation.



4.2 Students’ expectation

This is the final section of the questionnaire, the respondents were asked to give their
opinions on the importance of the 6 main sustainability knowledge areas (see Figure 2 for
details). These were then compared with their sustainability knowledge in each of the 6
sustainability knowledge area. The essence of this section of the study is to identify the
knowledge gaps and then determine how much more effort is needed by the university to
satisfy students’ needs. Knowledge gaps were discovered to have existed across all categories
based on the MIS. This finding is similar to Azapagic et al (2005) and Nicolaou and Conlon
(2012) where students have no sufficient knowledge and understanding of sustainability.
This suggests a need to narrow such gaps by the university. QS Students had the largest
knowledge gap in Category B — policies and regulations and the smallest in Category A —
background knowledge and concept (see Figure 2 for details). One of the reasons may be that
the university has not focused on teaching Category B as much as Category A or such topics
tend to be handled by the professional bodies or government when the students need to be
qualified as a member of the professional body. The identification of knowledge gap allows
the recognition of the problem source (Iyer-Raniga ef al., 2010) which in turn can provide the
educators with practical guidance on how to narrow knowledge gaps (Azapagic et al., 2005).
In other words, in this context, to improve the sustainability education within the QS
curriculum, teaching should focus more on category B.

Figure 4 shows that the students generally exhibited higher levels of perceived importance on
the knowledge of sustainability than their level of knowledge. The majority of the students
perceived all categories as ‘Important” with overall MIS of 3.19 (see Figure 4 for details).

M Level of Knowledge M Perceived Importance

3.06 3.11 3.40 3.00 3.25

2.15 2.49

3.31

2.64

Category A- CategoryB- CategoryC- CategoryD- CategoryE- CategoryF -
Background Policies and Environmental Social Issues Economic Technology
Knowledge  Regulations Issues Issues and

and Concept Innovation

Figure 4: Students’ knowledge level and perceived importance of sustainability categories

In the light of students strong support for SD with a lower level of knowledge (see Figure 4),
they were conscious of the importance of gaining sufficient knowledge of sustainability from
the university in order to be competent in participating in the SD agenda in the future. This
highlights the existence of gaps between students’ needs and expectations and their actual
experience, which the university will need to address to maintain the practical relevance of
their programmes. As pointed out by Kagawa (2007), in the process of embedding
sustainability education, students’ needs, aspirations, and concerns cannot be ignored.
Clearly, these findings revealed that there is room for improvement in the current
sustainability education within the QS curriculum. Therefore, students’ perceptions of
sustainability have offered an understanding of their awareness, attitudes, knowledge and
opinion towards sustainability. Although sustainability education has been implemented



within QS curriculum to a certain extent according to this study, the findings suggest that
there is an urgent need to improve the present curriculum to ensure that sustainability
education meets the requirements of QS students, as well as to increase their knowledge and
influence their behaviour for their future undertakings.

5 CONCLUSION AND FUTURE RESEARCH
Sustainable development (SD) has become an inevitable trend in recent years, due to adverse
environmental impacts, such as global climate change, degradation of ecological balance and
diminution of natural resources. SD has gained its popularity and momentum within the UK
and its construction industry through recent heavy government imposed legislations and
regulations, increased standards of competencies from professional bodies, and vigorous
institutional educations and researchers. The construction industry has been deemed as the
prime mover of the economy as well as the main protagonist of SD. Thus, the quantity
surveyors as part of the construction industry have an important role to play in order to help
to balance out the environmental, economic and social problems caused by the construction
industry. This study revealed that the students were aware of the concept of SD and majority
of students held positive attitudes towards SD. This demonstrates that the role of the
university in bringing awareness of SD to the students is successful and critical. It is also
important that the university can nurture their positive attitudes further to enable them to
engage in sustainability agenda more whole-heartedly. About the students’ knowledge and
understanding aspects, the study showed that the implementation of the curriculum has been
successful to a certain extent in introducing SD holistically. This study further revealed that
students in different years of study had a different level of knowledge and their level of
knowledge was strongly related to their year of study. However, knowledge gaps were still
found across all categories of sustainability knowledge areas. In particular, the largest gap
was found in knowledge about policies and regulations endorsed by the government to
promote SD. The study also revealed that the students placed a high importance of
sustainability education despite knowledge level were found lower. This study is not without
limitation. First, the respondents considered in this study were from only one RICS
accredited University in the North East of the UK, considering other RICS accredited
universities offering Quantity Surveying programme in the UK would have enhanced the
credibility of the findings. Second, although the use of questionnaire survey allows the large
sample to be captured, having other methods together such as interviews and the use of case
study approach may enrich the findings. Despite its limitations, the findings emanating from
this study prove to be more reliable as they come about not merely from a library
investigation but rather from field work approach which involved getting students shared
their true experiences. Thus, future research should be conducted to involve several
universities on a periodical basis, and comparisons could be made to monitor the progressions
of the curriculum, as well as the students’ expectation of the sustainable development. Also,
in future surveys, new topics need to be included in line with environmental, technological,
governmental, economic and social changes. Similarly, further research is needed to extend
or map the sustainability education within other construction related programmes in the HEIs.
It might also be useful for the university to conduct a survey to monitor whether knowledge
gained by graduates is put into actual practice or is relevant to their working careers.
These study findings revealed room for improvement in the current sustainability education
within QS curriculum. Thus, the study recommends that:

e Teachings should focus more on category B- policies and regulations of sustainability

knowledge areas.
e The task of embedding sustainability within QS curricula needs to be supported by a
determined institutional ethos and continuously review.



e The university should be innovative and selective in teaching and imparting the
knowledge deemed most important and least known to the students
e Reorienting QS education i.e. there is urgent need to reorient existing QS education
policies, programmes and practices so that they build the concepts, skills, motivation
and commitment needed for sustainable development.
It is believed that this study would be of great value to academic staff and University
management boards to develop a methodology for incorporating sustainability education into
their curricula. The professional bodies will also benefit through using the 46 sustainability
topics to establish the relevant competencies required for a graduate quantity surveying
professional.
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