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ABSTRACT
Development within the construction industry shows that higher education is critical in
the sector’s skills improvement. However, research findings are also explicit about
absent and shadow integration of core sustainable construction modules for built
environment’s curricula. The study aimed to examine issues critical for the integration
of sustainability element in the built environment curricula. It outlined two objectives
which: (1) to determine the causes for the low integration of sustainability elements in
academic curricula and, (2) to identify the principal factors inhibiting the integration of
sustainability elements in academic curricula in Nigeria. Data for the study was
obtained using a questionnaire survey administered to a random sample of 186
academic stakeholders related to schools of the built environment across Nigeria with
factor analysis was subsequently employed to analyze the survey data. The results
showed that seven principal factors inhibit and are responsible for the dearth of
sustainable construction modules in built environment academic curricula in Nigeria.
These are: (1) Skills and knowledge dearth, (2) Lack of empowerment to effect
change, (3) Low level of awareness, (4) Lack of green building council, (5) Lack of
real-life sustainable projects, (6) Non-prioritization by accreditation bodies and (7)
Lack of research and industry collaboration. The findings suggest that strong
government policy and viable industry and academic collaboration are imperative to
effect curriculum change in support of the integration of sustainability element in the
built environment curricula. The findings reported in this paper is significant as a basis
to inaugurate the development of academic curricula which integrates the sustainability
elements, capable of driving behavioural change to adapt sustainability practices among
graduates.
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1.

Introduction

The sustainability of the built environment hinged on the
mitigation of construction impacts on the environment. Achieving
this goal is also predicated on acquiring requisite skills in
sustainable construction (Hayles and de la Harpe, 2010).
However, sustainable construction skills set remains an area
where vast deficit in learning is increasingly reported (Nduka and

Ogunsami, 2015; Higham and Thomson, 2015). Despite this
awareness, learning of related skills is alarming low (Tramontin
and Moodley, 2016; Ekung and Odesola, 2018). Sustainability
education, therefore, seeks to embed skills imperative to safe
environmental practices. At the centre of this education, higher
education curriculum has a pivotal role in advanced complex
manpower skills development (Ferrer-Balas et al., 2008; Rieh et
al., 2017).
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Development of sustainability-based curriculum at higher
education level began decades ago in many developed nations
(Rieh et al., 2017, Mros, et al., 2018). Advocacies to replicate
similar efforts in the African context also exist (Ameh et al.,
2010; Tramontin and Trois, 2016), but the level of response in
the built environment is low. As a result, efforts to combat
climate change impact remain voluntary, and without applied
consequences (RICS, 2007). Studies attribute this development to
less timetable space for sustainability-related modules in schools’
curriculum (Edward, 2004; Ameh et al., 2010).
Review of the literature suggested varying contextual descriptions
with the term curriculum. This suggests a lack of consensus in the
literature to the term though an outline of expected learning
requirements, defined under a set of goal, content, objectives and
pedagogy are supporting it’s basic understanding (Sahlherg,
2011). The context of academic curriculum is therefore
complex, and is constantly changing as a response to the dynamics
of practice (Levin, 2007; McKernan, 2008). Curricula for
disciplines in the built environment are also subject to changes
although, the level of response to sustainability concern is laggard.
But despite the slow take-off in this sector, sustainability issues
have nevertheless reached deep (Abdul-Wahab et al., 2003;
Gelengis and Harris, 2014; and Xia et al., 2016); and is on-going
(Cruz et al., 2015). Educational programmes in this sector are
also being evaluated for sustainability (Watson, 2013). However,
the structure of existing curricula is fragmented along with
disciplinary silos. The focus is also mainly on specific
organisation/region’s learning needs (Thomson and Gleeson,
2012), and selected higher education programmes (Xia et al.,
2016; Opoku and Egbu, 2017). As a result, the level of students’
dissatisfaction with the delivery of sustainability literacy modules
is alarmingly high (Opoku and Egbu, 2017).
In Nigeria, studies that focus on curriculum change for the
integration of sustainability elements are still lacking (Ameh et al.,
2010; Oluwatayo et al., 2014). The consequences of these lapses
include low application of sustainable construction techniques (Ali
et al., 2010; Bobbo et al., 2015) and less engagement in climate
change preventive practices (Saliu and Achimugu, 2016). Against
the background, the study reported in this paper aims to examine
issues critical for the integration of sustainability element in the
built environment curricula. It outlined two objectives which: (1)
to determine the causes for the low integration of sustainability
elements in academic curricula and, (2) to identify the principal
factors inhibiting the integration of sustainability elements in
academic curricula in Nigeria. The findings reported in this paper
is significant as a basis to inaugurate the development of academic
curricula which integrates the sustainability elements, capable of
driving behavioural change to adapt sustainability practices among
graduates.

2.

Literature Review

There were reports which attempted to explore the constraints to
embed sustainability elements in academic curricula (Lozano,
2006; Lozano-Garcia et al. 2008). These studies adopted both
linear process and smooth cumulative approach, the result

obtained, therefore, focused on a single outcome. The singleoutcome result was characterised by variations between
undergraduate and postgraduate programmes, and between
institutions. This trend is widespread and cut across studies
conducted at regional level (Sherren, 2005; Iyer-Raniga and
Andamon, 2013). However, the importance to integrate
sustainability elements in a curriculum to improve the awareness
and perception of students about sustainability issues in
construction was equally reported. There were also studies which
portrayed a clear lack of attention for sustainability-related issues
in the academic curriculum (Amaratunga, et al. 2014). Based on
the survey of Russian, Ukrainian and Byelorussian Universities;
Amaratunga et al. (2014) noted that sustainability issues were
considered non-essential. In a study of one Nigerian university,
Allu (2016) revealed that only half of the population of graduate
architecture students are knowledgeable in sustainable
construction. The fundamental values, concepts, and
methodologies of sustainability is therefore not widespread hence,
the low level of knowledge currently bedevilling practices in the
built environment sector in Nigeria and globally (Nduka and
Ogunsami, 2015; Higham and Thomson, 2015). This study
proposes there are fundamental constraints critical to the
integration of sustainability elements in academic curricula. This
baseline study, therefore, seeks to identify possible impediments
to low integration with a view to direct relevant mitigation
actions that will improve schools’ curricula in the higher
education sector.

2.1
Critical Issues in the Integration of
Sustainability Elements in Built Environment Curricula
Factors influencing sustainability integration have been conceived
differently, and various scholars’ view is either organisational
practice or context-dependent. This varying contextualisation,
have led to poor communication between higher institutions and
the labour market, including lack of compliance with
environmental laws and regulations (Amaratunga, et al., 2014).
However, key issues raised in extant literature seems to be a
common denominator across all studies impliedly.

2.1.1

Designed Learning

Sterling (2004) pinpointed that designed learning that is, learning
by curricula and structured pedagogy inhibits formal and informal
learning. Designed learning is counterproductive to attendant
learning, that is, learning with an extended community of
stakeholders including senior management, academics and
industry actors. Designed learning is also learners focus with
limited attention to teachers’ education (Altomonte, 2012; IyerRaniga and Andamon, 2013). Teacher continuous education is
necessary because, new attitudes and skills are required to
effectively understand and embed sustainability learning (Sterling
and Thomas, 2006). Issues related to the inability to develop
learning and lack of adaptation towards practice as focal
curriculum development barriers are also common-place (Finlow,
2008). This is driven by the academic doctrine, which tends to
advance research over teaching. Although teaching in higher
institution underlines both responsibilities, Harvey and
Kamvounias (2008) however maintained that the problem
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portends a strong conflict that must be clearly resolved to
improve teacher’s performance.

2.1.2

Multi-disciplinary Structure of Sustainability Learning

Sustainability skills and knowledge are generic and
multidisciplinary. This philosophy contradicts the disciplinarybased focus of existing built environment curricula (Jones, 2009;
Badcock et al., 2010). The present disciplinary curriculum lacks
innovation, and the persistent alignment to a rigid curriculum
structure poses a severe challenge to sustainability-based
curriculum development in higher education (Tilbury, 2004).
Tilbury (2004) contested the increasing emphasis on integration
and suggested that curriculum change for sustainability actually
requires innovation and not integration. MacDonald (2013) is
concerned about the isolated training within disciplines in the
built environment. MacDonald’s study noted that the level of
update and capacity of educators, and the problems of
interdisciplinary rivalry remains imminent threats to integration
targeted in sustainability education (MacDonald, 2013).

2.1.3 Awareness, Funding, Limited Resources and Lack of
Empowerment to Effect Change
Factors such as inadequate funding, poor planning, limited
expertise in sustainability issues, inadequate human resources,
lack of case studies, low level of awareness, and lack of technical
courses that support sustainability were prominent issues to the
integration of sustainability elements (Adegbile, 2012). Although
Adegbile (2012) discuss obstacles to sustainable architectural
education, emergent factors are can issue critical to the overall
integration of sustainability in the built environment’s curricula.
Sinnott and Thomas (2012) also found that limited resources, low
enrollment rate, and academic diversity are peculiar to

curriculum changes in the built environment. Low awareness
about sustainable construction issues among stakeholders in the
built environment is equally a significant barrier to integration
(Higham and Thomson, 2015; Nduka and Ogunsami, 2015).

2.1.4

Non-Prioritisation of Sustainability Education

Absent of motivation and non-prioritisation of sustainability
content by programmes accrediting bodies also significantly
inhibit sustainability integration into the academic curriculum
(Altomonte et al., 2014).

2.1.5

The Barrier To Change

Lozano (2006) explored barriers to incorporation and
institutionalisation of sustainability in universities. According to
Lozano (2006), barriers to change exist at three levels namely:
‘resistance to the notion of sustainability itself’; ‘resistance
involving deeper issues’; and ‘deeply embedded resistance to
change’. Lozano’s study was not curricula focused, but the
curriculum was recognised as part of the five universities’ systems
aligned to sustainability by the study (Lozano, 2006).
Shari and Jaafar (n.d) on the other hand surveyed educators in
Malaysia and identified 109 barriers to sustainability integration
grouped into eight categories. The grouping variables include
educators; resource, government, students, public, subject,
curriculum and monetary factors. Table 1 provides an overview of
critical issues extracted from the literature. The factors are
collectively and individually organised and filtered based on the
sources under discussion of result as a general practice,
regulatory, academic, and industry.

Table 1 Summary of Factors Influencing Sustainability Integration in Built Environment Curricula
Authors
Shari and Jaafar (nd)

Yang and Giard (2001) &
Metropolis (2002)
Shaffi and Othman (2005)
Bobbo, Garba, Ali and Salisu
(2015)
Majumdar (2009)
Lozano (2006)

Challenges
Low knowledge and exposure; non-prioritization by policy bodies; lack of practical skills at
the right level; poor dialogue and coordination; lack of training & education in sustainability;
restrictive structure towards innovating; crowded curriculum; lack of agencies to promote
sustainability issue; lack of resources (books and the likes); lack of exemplar projects; and
ignorance and negative attitude towards sustainability.
Complex and added skill requirements; and lack of adequate trained academic staff
Lack of awareness; lack of research and professional network, and skills and knowledge
dearth.
Incompatible teaching methods; and lack of training and theory-based curriculum
Inability to define sustainability skills and knowledge; inability to integrate sustainability in
subject domain; and inability to define learning and teaching methodology
Lack of information, disagreement with the idea, individual and organizational resistant to
change, lack of facilities, lack of empowerment, rigid curricula, lack of interdisciplinary
training in learning
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The study, therefore, proposed that factors influencing
sustainability integration in the built environment curricula are
regulatory, industry, and academia related. The rationale is to
contest whether the task of curriculum change could be more
effective using ‘community’ of efforts. This is important to
interpret learning into practice using the essentials of active
engagement across organisations (Treleaven et al., 2012;
Southwell et al., 2005). Lack of active engagement of
stakeholders in curriculum development provides imperative to
advance knowledge beyond mere information transmission
towards ensuring curriculum changes.

3.

Research Methodology

The study employed a cross sectional design using survey as the
instrument to collect data. The study covered the six geopolitical zones of Nigeria and Abuja. The study area was extended
to Abuja based on the need to sample academic stakeholders in
professional bodies, and universities’ regulatory organisations.
The sample frame comprised lecturers in twelve schools of built
environment (two universities were selected from each zone), and
stakeholders from the respective profession’s regulatory bodies,
and universities’ commission.
The population of the study covers six disciplines namely:
Architecture, Building Technology, Estate Management, Geoinformatics, Quantity Surveying and Urban and Regional
Planning. A preliminary investigation conducted revealed the
total population of 346. The population was subjected to sample
size determination using Taro Yamane formula, where the sample
size of 186 was obtained. However, 250 questionnaires were
administered to curb non-response bias. The administration of the
questionnaire involved largely face-to-face administration and
email. The data from the survey was developed into a database
management system using Statistical Package for Social Science
(SPSS) and analysed using the relative important index, and factor
analysis. The reliability of the measurement constructs (factors),
was also determined using Cronbach Alpha. The value (0.86) was
obtained for the 28 factors generated from the literature. This
value indicates a high level of consistency and is within the
acceptable threshold of ‘good’ reliability (Meyers et al., 2006).
Factor analysis (FA) has been recognised as a successful tool for
dimensional reduction and classification by detecting relationships
among variables, and can also integrate a large number of
observed variables into a few common latent factors (Babatunde
and Perera, 2017). The use of FA in this study is consistently
based on the spread of these factors across literature, and the need
to compress them into principal components. The spread of the
adopted measurement variables (factors) in the literature was
captured in Table 1.

4.

Data Analysis and Findings

4.1

Response Rate and Profile

The study retrieved 206 questionnaires but only 106 valid
responses were analysed, and this is equivalent to a 43% response

rate. The Sample consists of Senior Lecturers (45%), Readers and
Professors (15%) and Lecturers (40%). The quantity surveying
profession constitutes about 22% of the study population, estate
management (20%), Architecture (15%), Geo-informatics (10%),
Building (15%) and Urban and Regional Planning (18%). The
average years of experience of respondents are twelve years.
Thirty-six percent have participated in curriculum review and
programme accreditation in the last five years. Ninety percent of
the respective programmes of the respondent disciplines have
been reviewed in the last five years. However, the focus of the
review was not on sustainability, but mainly to integrate
disciplinary modules based on professional/universities’
commission requirements, industry demand/changing dynamics
of practice, and for general courses. The distribution of
respondents shows a fair representation of programmes in the
School of Built Environment.

4.2
Descriptive Importance of Factors Critical to
Sustainability Integration
Figure 2 presents the descriptive perception of the respondents
about the Twenty-Eight factors explored in the survey. Based on
the disconnect between respondents’ perception and actual
practice (Leireiger, 2015); the study further validated the
dimension of the actual implication of each factors using group
survey. The overall Relative Important Index (RII) weaned
towards zero and none of the factors was rated above average.
The only factor that achieved an approximated average rating
(0.50) is non-prioritisation of sustainability by accreditation
bodies. Based on the developing characteristics, the study
explores using data reduction tool, the principal components.

4.3
Internal
Correlation

Validity

and

Significance

of

The preliminary factor analysis evaluated the extent and pattern of
relationships. To achieve this, Field (2005) significance of the
correlation matrix for values greater than 0.05, and the
correlation coefficient for values greater than 0.9 was used.
However, due to the complexity of the correlation matrix, the
determinant of the matrix was used (Field, 2005; Ledesma and
Valero-Mora, 2007; Hayes & Lamb, 2012). The Determinant is
1.441E-016 (0.0001441). This value is significantly greater than
the necessary value of 0.00001 (Field, 2005). The result,
therefore, means absent of multicollinearity in the data set.
Multicollinearity explains the presence of a highly correlated
factor (R > 0.8) (Field, 2005); and data without this threat
reflects that data collection instrument was appropriate. This
analysis further provides the second reliability to Cronbach tests
earlier presented above. The relevant factors influencing
sustainability integration are related and correlates fairly well.
The study also evaluated sampling adequacy using Kaiser-MayerOlkin (KMO) and Bartlett’s test of sphericity. The appropriate
sample has KMO value greater than 0.5 (Field, 2005), but the
study yielded KMO value (0.791 > 0.50) and this is close to One.
KMO value close to One indicates that the order of correlations is
relatively compact, and dimension reduction will generate reliable
factors. Field (2005) considered KMO values between 0.7 and
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0.8, fairly good. Bartlett’s test, on the other hand, indicates that
the samples are related.
Kaiser-Mayer-Olkin (KMO) was conducted to determine whether
the correlation matrix is not an identity matrix. Based on data in
Table 2, the null hypothesis (that is, the correlation matrix is not

Designed learning (learning by rigid curricula and
pedagogy)
Lack of adequately trained capacity academic staff
Lack of adaptation towards practice
Emphasis on research over teaching
Isolated training among discipline
Inadequate skilled human resources
Academic diversity (culture, economic; language)
Crowded and theory-based curriculum
Incompatible teaching methods
Inability to integrate sustainability in subject
domain
Inability to define learning and teaching
methodology

14
13
12
11
10
9
8
7
6
5
4

Lack of empowerment
Inability to developed learning
Non-prioritization
of
sustainability
accreditation bodies

3
2
by
1

an identity matrix) is rejected (0.000 < p = 0.05); and the
inference is that the correlation matrix (R-matrix) is not an
identity matrix but have some relationship between variables. The
Bartlett test is therefore highly significant.

Skills and knowledge dearth.
Inadequate resources and planning
Limited expertise in sustainability issues
Lack of case studies and exemplar projects
Low level of awareness
Poor dialogue and coordination
Lack of training & education in sustainability
Lack of agencies to promote sustainability issue
Lack of innovation
Lack of information lack of facilities
Individual and organizational resistant to change,
Lack of compliance to environmental laws and
regulations
lack of research and professional network,
Bridge in communication between higher institutions
and labour market

Figure 1 Relative Important Index of Factors
Table 2 KMO and Bartlett’s Test of Identity Matrix
Tests

Values

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Bartlett's Test of
Sphericity

Approx. Chi-Square
Df
Sig.

0.791
1562.381
378
0.000

28
27
26
25
24
23
22
21
20
19
18
17
16
15
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4.4

Exploratory Factor Analysis

The exploratory factor analysis generated seven principal
components. The initial exploratory extraction created 28
factors with Eigen values greater than 1, but with significant
variance explained by only seven factors. Only seven factors,
therefore, yielded Eigen value greater than 1.00 benchmark
used in the analysis (12.702; 3.131, 1.885; 1.507; 1.314;

1.189; and 1.060 – see Table 3). Twenty-One (75%) extracted
factors, therefore, explained only an insignificant proportion of
the issues critical to the integration of sustainability in built
environment curricula. The 21 factors are also responsible for
an insignificant 18.62% variation in the sample, while 7 (25%)
factors account for 81.38% of the variation in the entire sample.

Table 3 Total Variance Explained

1

Initial Eigenvalues
% of
Cumulative
Total
Variance
%
12.702
45.363
45.363

2

3.131

11.181

56.544

3

1.885

6.732

63.276

4

1.507

5.381

68.657

5

1.314

4.694

73.350

6

1.189

4.247

77.597

Component

7
1.06
3.787
81.384
Extraction Method: Principal Component Analysis
The study further analysed the commonality test. Communality
was carried-out to measure commonness in the spread of the
factors. This result is important to direct the number of factors
to be extracted and in this case seven (7). The seven factors are
valid since the number of variables are less than 30, and the
averaged of the commonalities total significance – column two
Table 3 (22.788/28 = 0.81) is greater than 0.70 (Field, 2005).
Related to the result in Table 3 is the scree plot shown in Figure
2. The plot actually tailed significantly after the eighth factor

before attaining relative plateau. It is safe to retain 8 factors
against 7 suggested by SPSS. Since the factors are less than 30,
and commonalities after extraction are greater than 0.70 (0.81),
the seven factors (Table 3) are accordingly retained. Seven
principal factors can be grouped from 28 factors identified from
the literature as issues critical to the integration of sustainability
in the academic curriculum.

Figure 2 Screen Plot of Principal Factors
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4.5

Principal Factor Analysis

‘lack of empowerment to effect change’ is adopted. The fourth
factor relates to the ‘non-prioritisation of sustainability by
accreditation bodies (0.730). The frame non-prioritisation by
accreditation bodies’ is retained for the fourth component.
Under the fifth component, lack of case studies and exemplar
project is most significant (0.856), the frame ‘lack of real-life
sustainable projects’ is adequate. The sixth factor relates to the
lack of research and professional network (0.723), the frame for
this component is ‘lack of research and industry collaboration’.
The most significant challenge under the seventh factor relates
to skills and knowledge dearth problem (0.938). The seventh
issue is, however, the most critical, and the frame ‘skills and
knowledge dearth’ is appropriate.

Factor rotation was further conducted to suppress loading less
than 0.40 to make interpretation easier. Using oblique rotation,
seven factors are therefore loaded unto component matrix, and
a scan through the various factors loading indicates the most
significant loading in factor one has the score 0.804, this
component relates to lack of agencies to promote sustainability
(Table 4). The study, therefore, selected the framing ‘lack of
green building council’ for this factor. Under the second factor,
the most significant loading has the value 0.815, this component
relates to a low level of awareness, the frame ‘lack of awareness’
is selected for factor 2. The most critical issue under the third
factor relates to lack of empowerment (0.883), the framing

Table 4 Rotated Principal Component Matrix

Challenges
Skills and knowledge dearth

1

Low level of awareness
Lack of green building council

2

3

Component
4
5

7
0.938

0.815
0.804

Lack of empowerment to effect change

0.883

Lack of real-life sustainable projects
Non-prioritization by accreditation bodies

0.777
0.730

Lack of research and industry collaboration

5.

6

Discussion Of Findings

The findings are discussed in the context of policy issues,
academic institution’s neglect, and industry’s inactions.
However, issues related to collaboration and lack of regulatory
agencies which is central to the overall groupings are discussed
separately. The contexts which the findings are discussed are
fitted with the result in Table 4 to obtain the representation of

0.723

the findings which is depicted in Figure 3. The figure shows that
each sector’s actions and inactions collectively contribute to the
interface problems inherently responsible for foot-dragging in
integrating sustainability in the built environment curricula. The
critical issues in the general domain, therefore, affect all spheres
of the industry, academia and regulatory bodies and will be
discussed in the following sections.

Figure 3 Principal Constraints Influencing Sustainability Integration in Curricula
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5.1
Lack
Stakeholders

of

Collaboration

among

The results of the study reinforce the role of critical
stakeholders’ involvement/collaboration to effect
curriculum change to benefit sustainability. Moreover, a
greater proportion of validated factors in Figure 1 could be
resolved through stakeholders’ collaboration. Therefore,
critical issues to sustainability integration are seen as the
failure of relevant stakeholders’ to take appropriate actions
toward addressing extant gaps. This means that factors
responsible for the current state of affairs are mirrored to
relevant
stakeholders’
institutional
roles
and
responsibilities. Three factors are directly linked with this
collaborative actions namely: isolated training among
disciplines, lack of research and professional network, and
poor dialogue and coordination.
The importance of collaboration in curriculum change to
benefit sustainability elements is not however new. A study
by Tramontin and Trois (2016) showed that sustainability
issues have multiple linkages. The result also conforms to
the findings of De Coninck (2008) which indicated that
effective curriculum development is a duty of the entire
society. Moreover, the nexus between human, society and
sustainability discourse is not also in doubt, hence
respondents’ view about the interrelatedness of
stakeholder’s collaboration for effective curriculum change
towards sustainability is consistent with the literature (Barr
and Tagg, 1995; Tramontin and Trois, 2016; and El-Feki
and Kenawy, 2018). Tramontin and Trois (2016) obtained
that blended interdisciplinary competencies are required to
implement sustainable construction strategies in project
delivery. Also, El-Feki and Kenawy (2018) found that
multi-sectorial nesting of sustainability issues will enhance
international experience sharing between industry and
academia. Similarly, Barr and Tagg (1995) also found that
sustainability integration requires an integrative framework
and not isolated ‘nesting’ as currently obtained in the built
environment curricula. Lack of stakeholders’ collaboration
is therefore imperative issues critical to the integration of
sustainability in schools’ curriculum in the built
environment.

5.2

General Factors

Thirty-eight (38) percent of the principal issues in the
integration of sustainability in academic curricula are
generic to all sectors. Factors in this category include lack
of awareness; skills and knowledge dearth, and lack of reallife exemplar projects to support designed learning. The
term designed learning was earlier defined to mean
curriculum-based teaching. Two of these factors (skills and
knowledge dearth and low awareness) are first and second
most critical issue in sustainability integration, while the
third-factor lack of real-life (exemplar) sustainable project

is the fourth most critical issue in sustainability integration.
These set of factors form the base of the sustainability
integration interface (Figure 3). Sustainability skills and
knowledge dearth in the construction industry is seminal in
the local and global perspectives (UKCES, 2013; Nduka
and Ogunsami, 2015). Therefore, factors relating
knowledge gap and lack of awareness are also imperative
issues critical to the integration of sustainability in schools’
curriculum in the built environment

5.3

Regulatory/Governmental Factors

At the top of the integration, interface is factors associated
with actions and inactions of regulatory/government
bodies. Twenty-five percent of the principal components
validated in Table 4 are in this domain. Factors in this
category include lack of established green building council
and non-prioritisation of sustainability by accreditation
bodies. Lack of green building council was rated the third
most significant constraint, while non-prioritisation of
sustainability by accreditation bodies was rated sixth. The
Green Building Council is responsible for setting a
framework for sustainable construction practices learning
across sectors. This result differs from the finding in the
Egyptian survey undertaken by El-Feki and Kenawy (2018),
which study showed that discharge of the isolated roles of
Green Building Council, was not enough to address the
dearth of sustainability integration in architecture’s
curriculum. This paper attributes the deviant view to the
lack of an established Green Building Council in Nigeria, a
position which also influences stakeholders’ conception of
their roles in sustainability curriculum development.
On the other hand, although, sustainability issues are not
limited to the building sector, the role of Green Building
Council is central to achieving sustainable construction in
the built environment sector. The impact of Green Building
Councils in countries where they are established is
undisputable. This result is consistent with the findings of
Shari and Jaafar (n.d) which study also found this factor
critical to sustainability integration.
Accreditation bodies are agencies of government saddled
with the responsibility of maintaining standards of academic
programmes in higher institutions. The criticality of the
issue related to non-prioritisation of sustainability by
accreditation bodies shows that the government retains the
most important role in integrating sustainability in
academic curricula. This viewpoint is consistent with the
position reported in El-Feki and Kenawy (2018). El-Feki
and Kenawy (2018) recommended that when the
government mandates sustainability integration through
enabling legislation, and the provision of requisite
resources, uptake will flourish. The position of the
government and its regulatory bodies to the overall
integration of sustainability is significant not just in the built
environment but also in other fields. These bodies are
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largely responsible for the review of the curriculum, and
schools are sometimes restricted to remove from the basic
requirements of each regulatory body. Based on this
reason, schools’ curriculum is therefore christened rigid.
Altomonte et al. (2014) in the study of sustainability
integration in European countries universities obtained that
sustainability is fused between legislative issues,
professional regulatory criteria and accreditation
structures. The role of coordination bodies, exemplary
projects and access to funding are therefore significant to
achieving progress in integration (Ferrer-Balas, 2008).

5.4

Academic Factor

The left side of the sustainability integration interface has
academic related factors. The principal component
underlying this frame from Table 4 is lack of empowerment
to effect curriculum change. Lozano (2006) linked
empowerment to effect curriculum change to selfactualisation needs. According to Lozano (2006),
empowerment at this level refers to motivation to
transform accumulated self and system’s beneficial actions
into reality. The built environment system is stiffened by
the curriculum, research, campus operations, community
outreach, and assessment and reporting (Cortese, 2003).
The curriculum is also fixed and rigid, inclined to research
than teaching, and campus teaching methods are regulated.
There is limited empowerment for the individual
professional staff to influence and add or modify existing
modules. The case for overcrowded modules is seminal in
the relevant literature (Arsat et al., 2011).

5.5

Industry Factor

The right side of the sustainability integration interface has
academic related factors. The principal component
underlying this frame from Table 4 is lack of research and
industry collaboration. The role of industry/academia
collaboration is critical to the integration of sustainability in
structured learning, the principal framing relating to
industry factor is therefore consistent with extant
literature. Du Plessis (2007) found that dearth of research
collaborations between industry and academic in the
African context stiffens progress toward diffused learning
of sustainable construction. Lack of research collaboration
inhibits transformative action and experiential learning
needed to adapt sustainability skills and learning.
Characteristically,
sustainability
learning
requires
interdisciplinary and trans-disciplinary learning approach,
(Ekung and Odesola, 2017). This view agrees to the
integrated project delivery practised as a life-long learning
mechanism in developed countries.

It is important for stakeholders to moderate the respective
sectorial problems towards effective sustainability
integration in the curriculum. RICS (2007) responded to
this problem and advanced the responsibility of its related
professions in the sustainability agenda. But current and ongoing efforts seem to generate additional challenges. For
instance, insistent on integrated project practice seeks to
compel respective professions to learn generic skills
external to individual discipline knowledge and skill areas.
There is also limited content for sustainable thinking, and
the problem of where to fit the sustainability modules in an
already crowded curriculum is yet unresolved. Effective
curriculum design must be positioned to address these
emerging concerns to benefit the graduate professionals,
since learning at the industry level is itself bedevilled with
challenges.

6.

Conclusion

Years after the ‘Decade for Sustainability Education’, low
awareness, low skills and knowledge gap in requisite
sustainability issues applied to construction poses critical
problems to the industry. The developed countries may
have achieved significant progress with sustainability
integration, as many degree and post-graduate programmes
are now available with designed modules for sustainable
construction. Developing countries are however, laggard in
their response including Nigeria. This study explored issues
critical to the integration of sustainability element in built
environment curricula using data reduction tool (Factor
Analysis).
The study showed that seven principal factors categorised
into five groups namely: collaborative issues, general
factors, academic, regulatory, and industry factors inhibits
the integration of sustainability element in academic
curricula in Nigeria. The distribution of these factors shows
that effective curriculum design for sustainability requires
relevant stakeholders’ collaboration at various levels. This
includes prescription of appropriate modules and
pedagogies and facilitation of implementation. Therefore,
knowledge dearth, low awareness, lack of green building
council, lack of empowerment to effect change, and lack of
real-life sustainable projects are issues critical to the
integration of sustainability element into built environment
curriculum. Sustainability integration could be facilitated
by directing inferred stakeholders’ actions towards
moderating the effects of the principal factors headlined in
this paper. These results portray vast benefits to sustainable
built environment curricula development in Nigeria in
verifying that the bane of curriculum change to suit
sustainability
elements
lies
with
Government
(accreditation/regulatory) bodies. This means that
upscaling sustainability integration in academic curriculum
could be best achieved through the effects of regulatory
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arms such as accreditation bodies; and sustainability
promoting council such as the Green Building Council.

Techniques (ECT) In The Nigeria Educational Curriculum, Journal
of Multidisciplinary Engineering Science and Technology. 2(8): 22332237.

References

Cortese A.D. (2003). The Critical Role Of Higher Education In
Creating A Sustainable Future. Planning for Higher Education.
31(3): 15 -22.

Abdul-Wahab, S.A.; Abdulraheem, M. Y.; and Hutchinson, M.
(2003). The need for inclusion of environmental education in
undergraduate engineering curricula. International Journal of
Sustainability in Higher Education. 4(2): 126-137.

Cruz, J.; Macfarlane, G.; Xu, Y.; Rodgers, M. O.; and Guensler,
R. (2015). Sustainable transportation curricula. A Report from
the National Center for Sustainable Transportation, March 2015.

Adegbile, M. (2012). Nigerian Architectural Education In
Sustainable Age. In Proceeding of Sustainable Futures:
Architecture and Urbanism in the Global South Kampala, Uganda,
27-30th June 224-231.

De-Coninck, C. (2008). Core affairs: Flanders, Belgium: Case
Studies Basic Education in Europe.
Available
from:
www.slo.nl/downloads/Webversie_core_affairs_LR_Belgi___d
ef.pdf/. Retrieved 2/9/2016.

Ali, D.; Gumau, S.W.; and Ajufoh, M. (2010). Towards a More
Sustainable Architectural Curriculum Of Higher Institutions in
Nigeria. Journal of Research in Education and Society. 1(2-3): 36-47.

Du Plessis, C. (2005). Action for Sustainability: Preparing an
African Plan for Sustainable
Building and Construction.
Building Research and Information. 33(5): 1-11.

Allu, E. L. (2016). Sustainable Architectural Education:
Perceptions Form University Of Jos Postgraduate Students. In
Ebohon, O. J.; Ayeni, D.A.; Egbu C.O.; and Omole, F. K.
(Eds), 21st Century Habitat: Issues, Sustainability and
Development, Proceeding of Joint International Conference (JIC)
2016 Book of Abstract. 149.

Edwards, B. (2004). Sustainability and Education In The Built
Environment. In J. Blewitt and C. Cullingford (Eds). The
Sustainability Curriculum: The Challenge for Higher Education,
Earthscan Publications, London.129-40.

Altomonte, S. (2012). Education for Sustainable Environmental
Design, The Educate Project Summary Of Result, Educate Press.
54-59.
Amaratunga, D.; Haigh, R.; Ginige, K.; and Malalgoda, C.
(2014). Reformation Of The Curricula On Built Environment In
The Eastern Neighbouring Area (CENEAST), Research Showcase,
College of Science and Technology, University of Salford,
Mediacity June 18th 2014.
Ameh, S. Dania, A.; Zubairu, I.; and Bustani, S. (2010).
Sustainable Construction Education: Assessing The Adequacy Of
Built Environment Professional’s Training In: Laryea, S.,
Leiringer, R. and Hughes, W. (Eds) Proceedings West Africa Built
Environment Research (WABER) Conference, 27-28 July 2010, Accra,
Ghana, 509-23.
Arsat, M.; Holgaard, J. E. and Graat, E. D. (2011). Stand-Alone
And Interdisciplinary Course Design For Engineering Education
For Sustainable Development. In WEE2011, September, 27-30,
Lisbon, Portugal, 527-531.
Badcock, P., Pattison, P.; and Harris, K. L. (2010). Developing
Generic Skills Through University Study: A Study Of Arts,
Science And Engineering in Australia. Higher Education. 60(4):
441-458.
Babatunde, S.O. and Perera, S. (2017b). Barriers to bond
Financing For Public-Private Partnership Infrastructure Projects In
Emerging Markets: A Case of Nigeria. Journal of Financial
Management in Property and Construction. 22: 2–19.
Bobbo, H. Garba, I.; Ali, A.M.; and Salisu, M. (2015). The
Prospect And Challenges Of Incorporating Earth Construction

Ekung, S. and Odesola, I. (2018). Learning Models For Effective
Propagation Of Sustainable Construction Practices In The Built
Environment. Malaysian Journal of Sustainable Development. 4(1):
109-131.
Ekung, S. & Odesola, I. (2017). Theoretical Framework For
Sustainable Integration In Built Environment Curricula in Nigeria,
FUTA Journal of Management and Technology. 2(1): 25-38.
El-Feki, S. and Kenawy, I. (2018). Integrating Sustainability
Within Architectural Education in Cairo. International Journal on
Proceedings of Science and Technology. 1-9.
Ferrer-Balas, D.; Adachi, J.; Davidson, C. L.; Hoshikoshi, A.;
Mishra, A.; Motodoa, Y.; Onga, M.; and Ostwald, M. (2008). An
International
Comparative
Analysis
Of
Sustainability
Transformation Across Seven Universities. International Journal of
Sustainability in Higher Education. 9(3): 295-316.
Field, A. P. (2005). Discovering Statistics Using SPSS (second
Edition) London: Sage
Findlow, S. (2008). Accountability and Innovation In Higher
Education: A Disabling Tension. Higher Education 33(3): 313-29.
Gleeson M. P. and Thomson C. S. (2012). Investigating a suitable
learning environment to
advance sustainable practices
among micro construction enterprises. In: Smith, S. D (Ed) Procs
28th Annual ARCOM Conference, 3-5 September 2012, Edinburgh,
UK, Association of Researchers in Construction Management.
1245-1255.
Higham, A. and Thomson, C. (2015). An Evaluation Of
Construction Professionals Sustainability Literacy in North West
England In: Raidén, A B and Aboagye-Nimo, E. (Eds) Proceedings
31st Annual ARCOM Conference, 7-9 September 2015, Lincoln, UK,

31

Samuel, Timothy & Monday - International Journal of Built Environment and Sustainability 6:3 (2019) 21–32

Association of Researchers in Construction Management, 417426.
Harvey, A., and Kamvounias, P. (2008). Bridging The
Implementation Gap: A Teacher-As Learner Approach To
Teaching And Learning Policy. Higher Education Research and
Development. 27(1): 31 - 41.
Hayles, C. and de la Harpe (2010). Can Greening The
Curriculum Influence Students’ Perceptions And Awareness Of
Sustainability? In Barret, P. Amarantunga, D.; Haigh, R.; and
Keraminiyage, K. and Pathirage, C. (Eds) Building Research and
Education, CIB World Building Congress 2010, Building Research
and Education, 48-64.
Hayes, M. and Lamb, K. (2012). A User-Friendly Demonstration
of Principal Component Analysis as a Data Reduction Method.
Retrieved
https://www.google.com/search?q=A+UserFriendly+Demonstration+of+Principal+Component+%09Analy
sis+as+a+Data+Reduction+Method.&ie=utf-8&oe=utf8&client=firefox-b-ab 20/4/2019
Gelengis, J., and Harris, D. (2014). Undergraduate Studies In
Energy Education – A
Comparative Study of Greek and
British courses. Renewable Energy. 62: 349-352.
Levin, B. (2007). Curriculum for the 21st century: Does
curriculum
matter?
Retrieved
http://www.eqa.edu.au/site/doescurriculummatter.html
2/9/2018.
Ledesma, R.D., & Valero-Mora, P. (2007). Determining The
Number Of Factors To Retain In Explorative Factor Analysis: An
Easy-To-Use Computer Program For Carrying Out Parallel
Analysis. Practical Assessment, Research, & Evaluation. 12(2): 23-45.
Leiriinger, R. (2015). Some Observations On ‘Doing’ And
‘Writing’ Quality Research. In: Laryea, S. and Leiringer R. (Eds)
Proceedings of 6th West Africa Built Environment Research (WABER)
Conference, 10-12 August 2015, Accra, Ghana, 7-48.
Lozano, R. (2006). Incorporation and Institutionalization Of SD
Into Universities: Breaking Through Barriers To Change. Journal
of Cleaner Production. 14(9–11): 787-96.
Iyer-Raniga, U. and Andamon, M.M. (2013). Integrating
Sustainability Education Into Existing And Built Environment
Curriculum, Promoting Of Sustainability In Postgraduate
Education And Research, ProSPER.Net Working Paper.
Jones, A. (2009). Generic Attributes As Espoused Theory: The
Importance Of Context. Higher Education. 58(2): 175-191.
MacDonald, J. and Mills, J. (2013). An IPD approach to
construction education. Australasian Journal of Construction
Economics and Building. 13(2): 93-103.
McKernan, J. (2008). Curriculum and Imagination: Process
Theory, Pedagogy And Action Research. New York, United
States of America: Routledge Publishing.

Meyers, L. S., Gamst, G., & Guarino, A. J. (2006). Applied
Multivariate Research: Design and Interpretation. Thousand Oaks, CA:
Sage.
Mros, A.; Ocetkiewicz, I.; and Walotek-Scianska, K. (2018).
Environmental protection in school
curricula:
Polish
context, Sustainability, 10(4558), 1-21.
Nduka, D. O.; Ogunsanmi, O. E. (2015). Stakeholders
Perception Of Factors Determining The Adoptability Of Green
Building Practices In Construction Projects in Nigeria. Journal of
Environment and Earth Science. 5(2): 188-196.
Oluwatayo, A.; Aderonmu, P. and Ezema, I. (2014). Adequacy
Of Sustainability Education In Architecture Curriculum in
Nigeria. Proceedings of the CIB W107 2014 International
Conference, Lagos, Nigeria, 28th-30th January 2014.
637-654.
Opoku, A. and Egbu, C. (2017). Students’ Perspective On The
Relevance Of Sustainability Literacy In A Postgraduate Built
Environment Program. International Journal of Construction
Education and Research. DOI: 10.1080/1578771.2017.128647.
RICS (2007). Surveying sustainability: a short guide for the
property professional, Royal Institution of Chartered Surveyors (RICS)
Report. 1-24.
Shaffi, F. and M. Z. Othman (2005). Sustainable Building And
Construction in South-East Asia. Proceedings of Conference on
Sustainable Building South East Asia, 11-13 April 2005, Kuala
Lumpur, Malaysia.
Sherren, K. (2005). Balancing the Disciplines: A Multidisciplinary
Perspective on Sustainability Curriculum Content. Australian
Journal of Environmental Education. 21: 97-106.
Saliu, H. and Achimugu, L. (2016). An Assessment Of The Role
Of Nigerian Architects Towards Climate Change And Global
Warming In The Built Environment, In Ebohon, O. J.; Ayeni,
D.A.; Egbu C. O.; and Omole, F. K. (Eds), 21st Century
Habitat: Issues, Sustainability and Development, Proceeding of Joint
International Conference (JIC) 2016 Book of Abstract. 7.
Shari, Z. and Jaafar, M. F. Z. (n.d). Integration Of
Implementation Of Sustainability In Malaysian Architectural
Education. 40th Annual Conference of the Architectural Science
Association ANZAScA. 240-246.
Southwell, D., D. Gannaway, J. Orrell, D. Chalmers, and C.
Abraham. (2005). Strategies for Effective Dissemination of Project
Outcomes. Brisbane and Adelaide: University of Queensland &
Flinders University.
Sterling, S. (2004). An Analysis Of The Development Of
Sustainability Education Internationally: Evolution, Interpretation
And Transformative Potential. In J. Blewitt and C. Cullingford
(eds), The Sustainability Curriculum: The Challenge for Higher
Education, London: Earthscan Publications. 43-62.
Sterling, S. and Thomas, I. (2006). Education for Sustainability:
The Role Of Capabilities In Guiding University Curricula,

32

Samuel, Timothy & Monday - International Journal of Built Environment and Sustainability 6:3 (2019) 21–32

International Journal of Innovation and Sustainable Development. (1)4:
349-70.
Rieh, S.; Lee, B.; Oh, J.; Schuetze, T.; Alvarez, S. P.; Lee, K.;
and Park, J. (2017). Integration of sustainability into architectural
education at accredited Korean Universities, Sustainability,
9(1121), 1-26.
Tramontin, V. and Moodley, V. (2016). Sustainability and
Education: Towards Improving Energy Efficiency In Buildings
Through Higher Education. Journal of Construction. 9(1): 20-28.
Tramontin, V. and Trois, C. (2016). Implementing a holistic
approach to foster higher education for
sustainability. World
Congress on Sustainable Technologies (WCST-2016), 12-13.
Tilbury, D. (2004). Environmental Education For Sustainability:
A Force For Change In Higher Education. In P. B. Corcoran and
A. E. J. Wals (eds), Higher Education and the Challenge of
Sustainability. Problematics, Promise and Practice, USA, Springer
Publication

Treleaven, L., Sykes, C. and Ormiston, J. (2012). A
Dissemination Methodology For Learning And Teaching
Developments Through Engaging And Embedding. Studies in
Higher Education. 37 (8): 747-767.
UKCES, (2013). Technology and Skills in the Construction
Industry. UK Commission for Employment and Skills, Evidence
Report 74, September 2013.
Watson, M., R. Lozano, C. Noyes, and M. Rodgers (2013).
Assessing curricula contribution to sustainability more holistically:
experience from the integration of curricula assessment and
students' perception at the Georgia Institute of Technology,
Journal of Cleaner Production. 61(0): 106-116.
Xia, B., Rosly, N., Wu, P., Bridge, A., and Pienaar, J. (2016).
Improving Sustainability Literacy Of Future Quantity Surveyors.
Smart and Sustainable Built Environment. 5(4): 325–339.
Yang, Y. and Giard, J. (2001). Industrial design education for
sustainability: structural
elements
and
pedagogical
solutions, Proceedings of IDSA National Design Education Conference,
Boston,MA.

