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Abstract: Contemporary practices and future projections in the Built Environment (BE) sector
highlight an increasing demand on Higher Education Institutions (HEIs) to produce graduates
possessing relevant skills aligned to meet workplace demands. This study aims to analyse the
key skills influencing BE graduate employability in the United Kingdom (UK) for the benefit of
HEIs. This investigation leverages on a critical review of extant literature and an elicitation of the
perceptions of targeted macro, meso, and micro level key stakeholders in the BE sector to identify
key employability skills. The Total Interpretive Structural Modelling (TISM) technique was used
to analyse the contextual interrelationships among the identified skills to develop a hierarchical
model that provides HEI with insight for BE curriculum development. Six key employability
skillsets hierarchically modelled into four levels were identified as crucial for potential graduates to
successfully attract and adapt to contemporary practices in the Built Environment sector. Findings
reveal communication and team-working skills as critical, independent skills driving the successful
development of the remaining four skillsets. This research extends the literature on employability
skills by investigating the interactions of various skills that predominantly predicts graduate
employability in the Built Environment sector. The resulting TISM skills model provides hierarchical
and logical interdependencies beneficial to assist HEIs to strategically design BE curricular to enhance
graduate employability.
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1. Introduction

Discourse on employability, employability skills in Higher Education Institutions (HEI) curricula,
and the mix match between graduates’ attributes and employers’ expectations has received considerable
attention in both developed and developing country contexts [1–5]. Graduate attributes are “a set
of skills, knowledge and abilities, university graduates require to become agents of social good and
successful in their chosen occupations in the work place” [6]. In the context of work and career, these
attributes allow graduates to make impactful contributions in the work place, both in the short and
long term—and can be referred to as employability skills [7]. In the UK, it is argued that graduates
possessing the appropriate employability skills can potentially enhance the performance of various
sectors of the UK economy [8]. The CBI/Pearson Education and Skills Survey [9] revealed that more
than three-quarters of businesses (77%) in the UK expect to have more job openings for graduates
possessing employability skills as demanded by the workplace. The growth and contemporary changes
and increased market competition in the construction industry has resulted in an increasing demand
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for HEIs to produce graduates with work-ready skills [10]. Therefore, HEIs appear to be making
considerable efforts to ensure adequate preparation of their graduates for the workplace [11,12]. Most
importantly, HEIs need to understand the employability skills in demand and how they can design
their curricular to help potential graduates develop such skills. One of the primary objectives of HEIs
is developing the required knowledge and skills that graduates need to become and stay employable
in their field of study. The prioritisation of graduate employability in the Teaching Excellence and
Student Outcomes Framework (TEF) is to measure how well HEIs are meeting this expectation. Several
universities have initiated strategic processes towards re-examining the ability of the extant curricula
to equip HEI graduates with required skills necessary to enable them to become appealing to future
employers [11,12]. Others are strategically integrating employability skills development across the
curriculum rather than in a piecemeal approach [9,13]. However, most of these pursuits appear to be
much underdeveloped in Built Environment (BE) disciplines [10].

Studies on employability skills for BE graduate disciplines are limited, and those available
extensively derived their findings from singular perspectives of either students or employers.
Perceptions of micro level (University), meso level (professional bodies, employers), and macro
level (national or transnational policymakers) stakeholders’ impact on the content and pedagogical
strategies that HEIs adopt to enhance the development of BE-related graduate employability skills are
imperative in providing a solution. Therefore, such views cannot be ignored. Existing studies that
identified some of these skills failed to appropriately investigate the interrelationship between the
identified skills to provide insights into how the delivery of such skills through the extant curriculum
for BE programmes and associated pedagogical approaches can be enhanced. The purpose of this
paper is to present a qualitative analysis of the significant factors that influence graduate employability
in the BE sector and elucidate the interaction amongst them. Such an analysis will provide the needed
guidance for HEIs to appropriately design curriculum and pedagogical strategies to equip potential
BE graduates with such skills. To achieve its aim, this study leverages on a critical literature review,
an elicitation of the perspectives of multi-level stakeholders during brainstorming sessions and a
focus group discussion forum, as well as the use of the Total Interpretive Structural Modelling (TISM)
technique to elicit these stakeholder perceptions and model the interactions between identified BE
employability skills.

This rest of this paper is structured as follows: a review of extant built environment discipline and
employability skills literature, a justification of the research methods deployed for data collection and
analysis, presentation of the findings of the analysis, a discussion and implication of findings section,
and the conclusion section, respectively.

2. Literature Review

2.1. Built Environment Discipline

The construction industry is a major contributor to a nation’s economy, and the UK is not an
exception [14,15]. In the UK, it generated approximately £117 billion, which is equivalent to 6% of
the UK’s economic output in 2018 [16]. The BE sector is a sector within the construction industry that
specifically encompasses a large number and range of participants involved in the design, construction,
management, and maintenance of all forms of residential, non-residential, and civil engineering works,
including their landscapes [17,18]. The BE discipline is becoming a well-established and recognised
field of study by the international academic community [19]. As described by Griffiths [20] (p. 4), the BE
discipline comprises of a “a range of practice-oriented subjects concerned with the design, development
and management of buildings, spaces and places”. The defined scope and shape of the BE disciplines
include Quantity surveying, Architecture, Land and property management, Building surveying,
Construction management and technology, Planning, Building regulations, Facilities management,
Transport planning, and Urban regeneration [20]. Their interdisciplinary technical and professional
skills set aligns with what Chynoweth [19] (p. 2) refers to as “theoretical coherent, interdisciplinary
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common epistemological axiomatic”. Importantly, the multi-disciplinary nature of BE creates an
environment for problem-solving, self-directed learning, and vocational experiences that can only be
reached predominately through real-life scenarios, real-life projects, or placement experiences that are
underpinned by well-articulated and well-designed teaching.

BE professionals are often required to use multi-disciplinary technical, professional, and ethical
skills and practical vocational knowledge vital to transforming clients’ briefs, drawings, and contract
documentation to define scope, size, and shape of built environment projects [21]. In recent times, these
professionals have been burdened with the responsibility to develop, engage, and implement strategies
that can promote the modernisation of the UK construction industry whilst meeting developing needs.
This concept supports the interpretation of BE teaching philosophies and coherently represents the BE
curricula currently taught across all UK Universities. Every BE graduate is expected to be equipped
with the necessary skill sets to engender optimal delivery of the required professional expertise.
Therefore, it is important to identify and understand the necessary skill sets that promote employability
particularly for BE graduates.

Whilst acknowledging the explicitly vocational nature of BE courses, varying levels of disparity
and disagreement between BE key stakeholders of what constitutes employability skills for BE sector
practitioners persist specifically as it pertains to what is being interpreted as relevant employability
skills for BE graduates. According to Tymon [22], the employability skills required of graduates need
to be identified and understood from the perspectives of multiple stakeholders, including government,
employers, HEI academics, and graduates. Such identification can assist the academic community in
evaluating, interpreting, and embedding those skills into HEI pedagogy and enrich undergraduate
curricula. This necessitates further contextual investigations into the perspectives of key stakeholders
whose influence impact on the content and development of BE graduate employability skills in HEI.
Olawale [23] recognised four areas of research on employability, namely:

I. the role of key stakeholders in developing employability skills;
II. stakeholders’ perceptions of employability skills;
III. what constitute employability skills and;
IV. methods and models for the successful development of employability skills in HEI.

This study is situated within the confines of multi-level stakeholders’ perceptions of key BE
graduate employability skills and models to understand and facilitate their successful development.

2.2. Employability and Employability Skills

There are several working definitions of employability. The Department of Higher and Further
Education, Training and Employment (DHFETE) [24] defined employability as the capability to move
into and within labour markets and to realise potential through sustainable and accessible employment.
Bridgstock [25] argued that employability is the ability of graduates to manage their career-building
process while navigating the job sector proactively. Bennett [26] defined employability as the ability to
find, generate, and maintain meaningful work across lengthening working lives and multiple work
settings. Although employability lacks a universally accepted definition, for the purposes of this
study, the definition by Pegg et al. [27] is adopted, which defines employability as a “wide range of
knowledge, skills and attributes to support continued learning and career development”. The debate on
employability has become a priority of higher education institutions and agencies [4], and the objective
of developing employability skills is part of the learning process to support potential graduates in the
UK higher education system [28]. Therefore, for graduates to become employable, they need to possess
the certain relevant attributes which in this context are referred to as employability skills. Embedding
these skills as part of the curriculum is expected to greatly facilitate the process of transition from
education to employment [7].

Employability skills as defined by the Yorke [29] consist of a set of achievements—skills,
understanding, and personal attribute that a graduate should possess—that can make them more
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likely to be successful and sustainable in their chosen occupation, for their benefit, the workforce,
the community, and the economy at large. The Confederation of British Industry CBI [9] and Jackson and
Chapman [30] expressed employability skills as skills and knowledge that potential employees should
possess to ensure they can perform effectively in the workforce and apply technical or discipline-specific
skills to the benefit of themselves, their employer, and the wider economy. A study by Small et al. [4]
highlights that the identification and understanding of workplace-demanded employability skills
could improve the chances of graduates to gain employment. In the United Kingdom, employability
skills have come to be accepted as being capabilities that include the knowledge, skills, and attributes
university graduates should possess to support continued learning and career development [31]. These
skills as posited by McGrath [32] are associated with the knowledge of the task, hands-on ability, and a
combination of intellect, personal, and interpersonal attributes. Cleary, Flynn, and Thomasson [2006]
cited in Robles [33] identified general employability skills to include:

Basic/fundamental skills: technical, knowledge of the task, hands-on ability
Conceptual/thinking skills: ability to think in a critical and analytical manner

I. Business skills: innovation and enterprise
II. Community skills: civic and citizenship knowledge
III. People-related skills: interpersonal qualities, such as communication and teamwork
IV. Personal skills: attributes such as being responsible, resourceful, and self-confident.

Robles [33] categorised employability skills into hard and soft skills with hard skills associated
with technical knowledge and business skills and soft skills associated with people-related and personal
skills. Robles [33] argues that hard skills are learned and perfected over time, but soft skills could be
more difficult to acquire and change. Therefore, the possession of hard and soft skills defines graduate
competencies and predicts graduate employability. It is argued that 75% of long-term job success
depends on people skills, while only 25% is dependent on technical knowledge [34]. However, whether
this is the case for BE graduates remains empirically unproven.

A wide array of attributes crucial for employability of graduates associated with hard and soft skills
are documented in the literature. Andrews and Higson [35] identified analytical and problem-solving
skills, communication, business skills, presentation, and work experience as predictors of employability
based on graduates’ and employers’ perspectives from four European countries (UK, Austria, Slovenia,
and Romania). Interpersonal and communications skills, problem-solving, emotional intelligence,
teamwork skills, work experience and demonstrated leadership are key skills identified in recent
studies [4,36] as the most important selection criteria for recruiting graduates in Australia and the UK.
The CBI [9] in addition to the above-mentioned drivers highlighted positive attitude, self-management,
business and customer awareness, application of numeracy, and application of information technology
as key predictors. Similarly, interpersonal relationship, strain capacity, leadership, and information
technology were further drivers identified by Xiaobing and Xin [37] from perspectives of engineering,
service, and manufacturing industry employers. Wilton [38] identified research skills, basic computer
literacy, numeracy skills, management skills, creativity, entrepreneurial skills, and advanced IT or
software skills for management graduates, while Robles [33] identified integrity, courtesy, responsibility,
social skills, positive attitude, professionalism, flexibility, and work ethic as key predictors.

Further in the BE context, Mcloughlin [39], based on the perspectives of employers,
identified good communication, literacy, IT proficiency, team-working negotiating, motivation,
confidence, and self-management as predictors as predictors of employability among town planning
professionals. Olawale [23] identified team-working communication, leadership ability and flexibility,
problem-solving skills, initiative commercial and business awareness, time management, and meeting
deadlines as prioritised drivers of employability for construction project management graduates by
employers. Tholen et al. [40] identified written and verbal communication, team working, positive
attitude and commitment as key employability skills for real estate graduates. Aliu and Aigbavboa [10]
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identified technical and leadership skills, management and academic skills, work ethics and business
skills, organisation and ethical skills, and industry knowledge as key drivers of graduate employability
in the BE sector from the perspectives of employers.

An initial list of skills driving graduate employability in the BE sector has been primarily derived
from the review of the above relevant extant literature on employability skills purposively selected
based on the relevance, level of citations, and impact factor. Findings from the literature review,
as shown in Table 1, show a consensus among a plethora of authors concerning 24 skills driving
graduate employability.

Table 1. Skill sets that drive employability.

[35] [38] [9] [33] [39] [41] [40] [36] [23] [4] [10]

Professionalism x x

Analytical and problem-solving skills x x x x x x x

Communication x x x x x x x x x x x

Presentation skills x x

Work experience x x x x x

Business skills x x x x x

Technical and academic skills x x x x x x

Leadership skills x x x x x x x

Management skills x x

Strain capacity x x

IT capabilities x x x x x

Emotional intelligence x x

Positive attitude and commitment x x x x

Self-management and work ethics x x x

Numerical literacy x x x

Research skills x

Entrepreneurial skills x

Creativity x

Integrity x

Social skills x

Flexibility x x

Time management x x

Negotiation x

Team working skills x x x x x x x x x x x

Table 1 buttresses the significance of skills such as analytical and problem-solving, communication,
work experience, technical and academic skills, leadership, IT capabilities, and team-working skills in
engendering successful graduate employability.

I. Analytical and problem-solving: the ability to engage in rational and reflective thinking, evaluate
and synthesise ideas, and provide reasoned judgements to provide solutions to problems [10].

II. Communication skills: these include effective written, verbal speaking, and listening capabilities
to, from, and with team members, management staff, and clients [30].

III. Work experience: an understanding of the world of work via first-hand primary engagement [10].
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IV. Technical and academic skills: associated with knowledge of the task, hands-on ability, and in
this context relates to core knowledge on a specific or general BE subject area. These are skills
associated with core technical knowledge and proficiencies of a graduate in the BE sector and their
ability to keep abreast of emerging concepts and technological changes and apply them when
required [10,42].

V. Leadership: the ability for a graduate to possess qualities to manage people, take initiatives, and
to be held in high esteem [4,10].

VI. Information Technology [IT] capabilities: these skills are concerned with the effective application
of IT to undertake construction and management-related tasks [42].

VII. Team-working skills: Team-working, as defined by Salsa [43], is an adaptive, dynamic, and episodic
process that encompasses the thoughts, feelings, and behaviours among team members while
interacting toward achieving a common goal. This skill consists of the ability to work inclusively
willingly and capably with fellow employees, supervisors, and clients from diverse backgrounds
and orientations to accomplish set objectives [33,40].

These seven essential skills identified from the literature will form the basis for further
investigations in the current study context. The remaining part of this study will leverage on
multi-level stakeholders’ views as elicited through a series of brainstorming sessions to establish the
critical BE graduate employability skills and analyse their contextual relationships using the TISM.

3. Materials and Methods

Situated along the interpretivist philosophical paradigm, this study involves the collection and
analysis of experts’ and participants’ opinions to construct credible knowledge in a field of study [44].
It adopts a qualitative approach towards understanding the salient employability skills for BE graduates
from the perspectives of various key stakeholders. This approach appears most useful and appropriate
because it produces a wealth of detailed data from a small sample and allows for the identification
of emergent themes, which is a great potential for knowledge creation [44,45]. Secondly, it allows
researchers to construct knowledge based on the collective opinions of key stakeholders. Information
for this study was gathered from eliciting the views of macro (policymakers), meso (career advisors,
professional bodies, and employers), and micro (graduates, students and academics) stakeholder groups
during brainstorming sessions. Participants were selected based on their educational/professional
background, experience, expertise in BE disciplines, and involvement in the recruitment processes of
graduates in the BE sector both in industry and academia within structured environments. This mix
was considered necessary to appropriately reflect the consensus views of multi-level stakeholders on
the crucial skills driving employability within the BE sector.

The researchers compiled a list of the variables identified from the literature and presented it in a
two-phased, brainstorming session comprising of 4 distinct rounds. The discussions were carried out
to reach an agreement of the key employability skills relevant to the BE settings. The brainstorming
session engaged 9 multi-level stakeholders as participants, drawn from the micro, macro and meso
level stakeholders, explaining the research concept, context, and the purpose of the session. The first
phase comprised of three sessions, each involving purposively drawn participants from the distinct
stakeholder categories, i.e., micro, meso and macro levels, respectively. The purpose of these
sessions was to determine the perceptions held by stakeholders situated at each level as it pertains to
employability skills. The second phase consisted of one brainstorming session with a mix of all the
9 participants drawn across all levels. This brainstorming session in the second phase was intent on
achieving a consensus among these stakeholders (micro, meso, and macro) on the key employability
skills as elicited from the previous brainstorming sessions.

Their feedback eliminated leadership and work experience as crucial skills. According to
the participants, such skills could be developed in the course of being employed. However,
they considered analytical and problem-solving, effective communication, technical knowledge,
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IT capabilities, and team-working as critical employability skills. Furthermore, they added brand
qualities to the list of crucial skills. They defined brand qualities as “an upselling outlook for sustainable
competitive advantage of their organisation” Consequently, these six identified employability skills in
the BE sector were analysed using the TISM.

Total Interpretive Structural Modelling Procedure

Unlike the interpretive structural modelling (ISM) technique that identifies and models the
influential drivers/variables/factors with a system, [46,47], the TISM involves an interactive learning
process in which variables of a system are studied and a logical interpretation of the overall structure of
these variables is portrayed in a digraph model [42,46]. The TISM is a qualitative modelling technique
that builds upon the strengths of interpretive structural modelling (ISM) technique [46] by providing
in the model the logical explanation of how the factors link with each other and allowing for an explicit
explanation of the links (direct and transitive) in the model. It is a process that transforms vague
and poorly articulated mental models of a systems into a well-defined structure visible picture of
the model to improve its usability. It differs from thematic analysis looks at the patterns in the data
to establish relationships between codes to establish common themes. However, TISM integrates a
structural self-interaction matrix and pairwise comparisons to establish relations between the variables
and not just the data. It also differs from the analytical hierarchy process, which only focusses on
the determination of the relative importance of variables relating to certain predetermined outcomes
and not their logical contextual relationship within a system [46,47]. The TISM has been portrayed
as a veritable approach for modelling directional links between factors in various sectors of the
economy [48,49], and it is attracting growing attention in the field of education and employability.
For example, Sehgal and Nasim [42] employed the TISM to model the predictors of employability in
the IT sector.

In this study, the TISM was employed to model the key employability skills relevant to potential
graduates in the UK BE sector. Accordingly, it was used to analyse the contextual interrelationships
between the established skills to understand their logical interdependencies. TISM examines the
contextual relationships and interdependencies of the identified key employability skills to develop a
digraph model that provides fresh insight for improving extant curriculum and the delivery of BE
courses in HEIs. For this purpose, the opinions of eight domain experts in the BE discipline drawn
from academia (micro), employer (meso), policymaker (macro), and professional bodies (meso) were
sought. These experts were senior management level staff in their various organisations with expertise
and above 10 years’ experience in the BE sector and were involved in the recruitment and selection
of graduates or teaching potential BE graduates. One member was drawn from each of the previous
groups that participated in the brainstorming stage, and five new participants were newly recruited to
bring in fresh insights into the nature of the rest of skills identified. The five new participants were
split according to the three groups in this manner: two from micro, one from macro and two from
meso level stakeholders. The TISM model was derived from the focus group discussion with experts
drawn from micro, meso, and macro level stakeholders, the resemblance of which includes, academics,
employers, professional body staff, and policy makers whose views impact on the content and teaching
of employability skills in HEIs.

The focus group discussion forum was considered because it provided an ideal approach to gather
a homogenous or heterogeneous group of experts and collect individual beliefs and perceptions on
BE graduate employability skills while building on responses of others within the group to generate
insights and confirm group thinking on the topic of discourse [50]. Such discussions enable a web
of convergence or divergence to be identified, which is useful for triangulation purposes. The TISM
procedure employed in this study is shown in Figure 1.
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Figure 1. Total Interpretive Structural Modelling (TISM) procedure. Adapted from Sushil [46] and
Jena et al. [48].

First, the experts acting as discussants were required to define the skills S1, S2 . . . S6 to be analysed
that can culminate to graduate employability. After that, they defined the relationship between the
variables using the term “enhances” for links. In step 3, the discussants were required to provide a basic
interpretation of the directional flow of influence for instance, to develop the Structural Self-Interaction
Matrix (SSIM) for the variables. In step 4, the pairwise comparison of the factors were examined,
and the discussants were expected to describe the rationale behind such a relationship.

They did not just provide the opinions concerning the potential of S1 to enhance S2 but are rather
proffered a holistic description of the way through which SI could enhance S2. An illustrative example
is shown in Table 2.

These paired comparisons are examined for all the identified factors leading to the development
of an interpretive logic knowledge base matrix. In step 5, the reachability matrix and transitivity check
are undertaken. An initial reachability matrix is derived by looking through the knowledge base matrix
and substituting “1” where Yes has been indicated and No for “0”. With the initial reachability matrix
developed, further checks are carried for transitivity depicted as 1.* For example, the transitivity rule
applies if S1 is related to S2 and S2 is related to S3; then, this implies that S1 is related to S3. Transitivity
was considered significant and adopted where discussants’ views were in consensus, or a majority
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agreed on the relationship. Then, after the transitivity check, a final reachability matrix is developed.
In step 6, level partitioning is carried out. Similar to the ISM, level partitioning was undertaken to
know the level placement of variables analysed. It leveraged on the iterations determined when
the reachability, reachability set (the variable itself and another variable (s) that it may enhance),
and intersection set is the same; then, a level is established. The iteration process was repeatedly
undertaken until all the levels were determined. A digraph was subsequently developed in step 7,
presenting a graphical structural relationship of the partitioned levels of the skills with the last level
place at the bottom and the first derived levels on top. Then, a binary interaction matrix is derived
from the final digraph in step 8, and the Total Interpretive Structural Skills model is developed as the
last step of the procedure. The links in the digraph are replaced by the interpretation of elements.

Table 2. Identifying relationships between variables and the interpretations.

Variable Code Variable

Contextual Relationship Interpretation

Will Variable S1 Enhance
Variable S2 . . . S6?

How Do You Think
Variable S1 Enhances

Variable S2 . . . S6?

S1 Communication

S2 Brand qualities

S3 Team working

S4 Technical Knowledge

S5 IT capabilities

S6 Analytical thinking
and problem-solving

4. Results

The TISM analysis was conducted to define the contextual relationships of the identified skills
for the benefits of improving the BE pedagogy. The basic contextual relationships of the variables
were achieved by asking to define the contextual relationship and interpret in what way the variables
enhance each other. Their views were used to develop the interpretive logic knowledge base matrix,
which was converted to binary values to develop the initial reachability matrix, and transitivity checks
were carried out to develop the final reachability matrix shown in Table 3. The level partitions are
determined from the final reachability matrix. For assigning the levels, the intersection of reachability
set (facilitating skill) and antecedent set (facilitated skill) for each skill is determined. The iteration
process, as shown in Table 4, continues until all the skills have been assigned a level. Subsequently,
the partitions levels are then used to develop the digraph, which is then translated into a binary
interaction matrix with all the interactions by 1 entry documented.

Table 3. Final reachability matrix.

Variables S1 S2 S3 S4 S5 S6 Driving Power
S1 1 1 1 1 1 * 1 6
S2 0 1 0 0 0 0 1
S3 1 1 * 1 1 1 * 1 6
S4 0 1 0 1 1 1 4
S5 0 1 0 0 1 0 2
S6 0 1 * 0 1 1 1 4

Dependence 2 6 2 4 5 4 23

Note: 1 * depict a transitivity relationship.
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Table 4. Level partitions of employability skills.

ITERATION 1
Reachability set Antecedent set Intersection Level

S1 1,2,3,4,5,6 1,3 1,3
S2 2 1,2,3,4,6 2 I
S3 1,2,3,4,5,6 1,3,6 1,3,6
S4 2,4,5,6 1,3,4,6 4
S5 2,5 1,3,4,5,6 5
S6 4,5,6, 1,3,4,6 4,6

ITERATION 2
Reachability set Antecedent set Intersection Level

S1 1,3,4,5,6 1,3 1,3
S3 1,3,4,5,6 1,3,6 1,3,6
S4 4,5,6 1,3,4,6 4,6
S5 5 1,3,4,5,6 5 II
S6 4,5,6, 1,3,6 4,6

ITERATION 3
Reachability set Antecedent set Intersection Level

S1 1,3,4,5,6 1,3 1,3
S3 1,3,4,5,6 1,3,6 1,3,6
S4 4,6 1,3,4,6 4,6 III
S6 4,6, 1,3,6 4,6 III

ITERATION 4
Reachability set Antecedent set Intersection Level

S1 1,3 1,3 1,3 IV
S3 1,3 1,3, 1,3 IV

Then, the cells with “1” entry in the interaction matrix are substituted with the interpretation in the
logical knowledge base matrix previously obtained from the discussants. Consequently, the information
from the interaction matrix and digraph are used to develop the total interpretive structural model
with links and interpretation of the nodes, as illustrated in Figure 2.

The discussants and researchers performed a structured walkthrough of the process to ensure
the list of the variables and interpretation of relationships were accurate. Subsequently, the power
and dependence matrix of the five skills was analysed using MICMAC (Matriced’ Impacts Croise’s
Multiplication Applique’ e a UN Classement). The MICMAC categorises drivers into Independent,
Linkage-dependent, and Autonomous clusters and ascertains the degree of the relationships between
the various skills using the power and the dependence matrix of the Interaction matrix. The result of
the MICMAC analysis is presented in Table 5.

Table 5. MICMAC (Matriced’ Impacts Croise’s Multiplication Applique’ e a UN Classement) analysis
of employability skills.

Independent Cluster Linkage Cluster

6 S1,S3

5

4 S4, S6

3

2 S5

1 S2

1 2 3 4 5 6

Autonomous cluster Dependent cluster
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Figure 2. Total interpretive structural model of employability skill.

The skills located in the independent cluster are communication and team working.
The independent cluster contains strong drivers with weak dependence. Therefore, these skills
are considered fundamental because they enhance all other skills in this system, which in turn boosts
BE graduates’ employability. Analytical thinking and problem-solving and technical knowledge are
in the linkage cluster. The linkage cluster factors are unstable, and any action affects them and other
drivers in the system. However, they are strong and drive other skills in the dependent cluster and
also draw strength from fundamental skills to function effectively. IT capabilities and brand qualities
are found in the dependent cluster. The brand qualities skill is considered an outcome skill because
the dependent cluster contains weak drivers with a strong dependence on other skills in the system.
Variables in the autonomous cluster has weak driving power and dependence and often detached from
the base of the system. No skill was found in the autonomous cluster, which revealed that the skills
have a strong network of links.

5. Discussion

Out of the review of literature and views of multi-level stakeholders emerged six skills crucial to
drive potential graduate employability in the BE sector. These critical skills include communication,
problem-solving, team-working, technical knowledge, IT capabilities, brand qualities, and analytical
thinking. These findings confirm previous views that the possession of hard and soft skills defines
graduate competencies and predicts graduate employability [33]. The study findings also confirm
previous studies [34] that argued that communication is an essential skill for long-term job success.
However, technical knowledge and analytical thinking and problem solving are also essential skills
driving employability in the BE sector. However, it is in contrast with a study by Olawale [23],
which opined that technical knowledge did not emerge as one of the most sought-after skills by
employers. This could be attributed to contemporary issues and shift to embrace the modern method
of construction (MMC), building information modelling (BIM), industry 4.0, and sustainability, which
are highly debated and funded concept to drive the productivity of the UK construction industry in
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the short and long-term future. The TISM analysis further provides a contextual interpretation and
structural hierarchy of the identified skills.

The TISM model shows that Communication (S1), and Team working (S3) are located at the base
of the model (Level IV); hence, they are highly relevant skills that a BE graduate should possess to
become employable. These skills have bilateral links and hence improve each other and together
enhance the development of Technical knowledge (S4) and Analytical thinking and problem solving
(S6) at Level III. S1 is also seen to have significant transitive links supporting the enhancement of
S2 and S5, while S3 possesses significant transitive links to enhance S5 development. At Level III,
both S4 and S6 have bilateral links enhancing each other’s development and are seen to further enhance
the development of Information technology capabilities (S5) at Level II. They are also seen to have
significant transitive links to enhance Information technology capacities (S2) at Level II. At Level II,
S2 is seen to directly enhance the development of brand qualities of a potential BE graduate at Level I.
S2 demonstrates the potential worth a BE graduate could contribute to the competitive advantage of a
prospective organisation. Whilst brand qualities are what can be easily seen by potential employers,
as they are located at the top of the model, it is quick to note that S2 largely depends on all other skills
from the base for its effective development. Hence, to improve potential graduates’ employability
in the BE sector, HEI tutors need to ensure that other driving skills from the base of the TISM have
been developed.

Results reveal that communication is a critical attribute to develop in potential graduates to
make them become more employable in the BE sector. This includes written verbal and non-verbal
communication skills that involve reading, listening, and information sharing. It is an employability
skill identified empirically as a leading skill normally demanded by employers and especially for
the BE sector [9,10,23,40]. Results from the TISM show that improving students’ communication
skills directly improve the efficiency of information exchange and sharing of solution-focused ideas
relevant for problem-solving, technical development, and working effectively as a team member.
Therefore, HEI curricula should embrace more active learning exercises such as cooperative and
problem/project-based learning, role plays, debates, and group discussions where students can actively
get involved in individual and team learning thereby and can learn how to improve both verbal and
non-verbal communication skills and in a professional manner. Integrating more presentation and
academic/technical reports as summative assessments in place of closed book examinations where
possible should be encouraged in module delivery considering the nature of client communication
procedures and formats in the BE sector. There is a need to support platforms where students
can be encouraged to participate in other extra-curricular activities such as meet the employer
events, construction debates, commentaries, and networking events organised by employers and
BE professional bodies. Such engagement expose students to wider settings outside of classroom
activities, which can further improve how students can communicate with employers and facilitates
employer–student mentoring connections and observation on professional delivery in the BE sector.

Team-working also emerged as a crucial skill for BE graduate employability. It involves effective
coordination, collaboration, and cooperation abilities. This study finding corroborates previous
findings by Olawale [23] and Tholen et al. [40], who identified this skill as one of the most sought-after
employability skills in the construction industry. Specifically, Olawale [23] identified this skill as most
importantly sought by employers. The TISM results show that encouraging activities that promote
team-working skills such as problem/project-based learning and group work are essential to building
technical and presentation skills. Students can benefit from the cross-pollination of ideas (intra- and
interdisciplinary) during teamwork, which can potentially improve their knowledge base, technical
capabilities, and promote multifaceted ideas and confidence needed for effective presentation skills.
Hence, curricula HEI curricula must introduce more group work exercises at formative or summative
levels to help develop students’ team-working skills necessary to become employable in the sector.

Analytical thinking and problem-solving also emerged as a crucial skill for BE graduate
employability, and this finding corroborates previous findings in previous studies by Olawale [23] and
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Aliu and Aigbavboa [10], who espoused it as a highly sought skill by employers. Problem-solving
skills are associated with analytical thinking, defining problems and creating possible solutions.
The TISM results show that by developing students’ problem-solving skills, they can identify effective
methods for information sharing and become more analytical by improving their communication
and technical skills. Therefore, tutors can integrate strategies that require analytic capabilities such
as problem/project-based learning, which is BE pedagogy that is beneficial to develop the students’
problem-solving skills.

Technical knowledge was another emerging crucial skill for BE graduate employability, which
corroborates findings from Aliu and Aigbavboa, [10]. A majority of all the key stakeholders collectively
acknowledged that good technical knowledge of their selected subject and allied disciplines in the BE
sector was crucial. Technical knowledge was identified as a crucial skill. Findings from this study
show that this skill is important given the technicality around the BE sector; however, it is considered
of lesser importance when compared with communication skills. Findings from the TISM reveal
that by improving students’ technical knowledge, disciplinary expertise, and knowledge base in BE,
especially in sustainability, MCC, BIM, and industry 4.0 is relevant to boost their problem-solving and
IT capability skills. This implies that awareness about the contemporary practices at the minimum
enables a platform to be sound in their presentation and contributions to the success of a team on a
given task. Therefore, an HEI needs to proactively develop curricula that bring to light current technical
practices such as BIM, industry 4.0, and sustainability in line with professional bodies’ competencies
and employers’ strategic visions. These will create relevance in the development of technical skills
relevant both in the short and long term. The use of authentic teaching, industry expert workshops,
and site visits should be highly encouraged in the delivery of BE modules to help students get abreast
with fundamental BE knowledge areas that align with emerging concepts, which is relevant to industry
practice both in the short and long term.

IT capabilities also emerged crucial for employability in the BE sector. In this information
technology-driven age, IT capabilities cannot be overemphasised. Skills to work in a
technology-underpinned environment such as BIM project environment require that potential graduates
are competent in the use of relevant technologies. Findings from the TISM reveals that by improving
students’ technical knowledge in disciplinary expertise and BE wider concepts, including analytical
thinking, this will enhance their capabilities to manage and apply digital tools appropriately. Therefore,
applicable tools for BIM and sustainability measurement tools such as Revit, synchro, Navisworks,
BREEAM, costx used for planning, management, and visualisation in conventional and contemporary
should be taught by HEIs to enable students to develop their IT capabilities. HEIs also need to consider
providing BE-specific IT labs with access to relevant contemporary industry tools where students can
practice and familiarise themselves with those tools, simulation, to further develop their IT skills beyond
taught content. Guest lectures from the industry/professions/practitioners in IT-related expertise should
be integrated into the module delivery to further provide industry. Such engagement will improve
the knowledge base of BE students on current views on construction IT and further extended their
understanding of its applicability. Furthermore, the use of digital presentation tools for individual
and collaborative assessments such as Google slides, Prezi, and Cooliris for presentations to engage a
variety of audience should be encouraged as presentation formats for assessments and discussions.

Lastly, findings show that “brand qualities” constitute a crucial skill for BE graduate employability.
It is one of the emerging findings of the study. This skill is associated with the capability of an upselling
outlook that promotes the sustainable competitive advantage of an organisation. It can be view as
a blend of personal skills and display of personal attributes. It is one of the new findings in the
context of employability skills for BE students. Potential graduates should possess brand qualities
that showcase their self-worth, an upselling attitude, ability to build relationships, and day-to-day
interactions with colleagues, line managers, and clients. This outlook is seen as attractive to potential
employers. Similar to views in a study by Roble [33], personality measures can be an important
predictor of graduate employability. The TISM showed that this skill is dependent on all the other
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skills from the base of the system, and therefore, strategies to develop this skill should not be isolated
from the other listed skills. Potential BE graduates should be encouraged to develop a brand image
of themselves by systematically and continuously promoting key work-related personality traits.
Viva assessments and mentoring programmes should be encouraged by HEIs. Other extra-curricular
activities such as meet the employer can be an opportunity to help them develop such skills by
showcasing their worth to potential employers. Such opportunities can help potential graduates
develop the right professional tone and body language, charisma, self-esteem, confidence, knowledge,
and presentation skills, amongst others that will promote their confidence in the delivery of their worth
to potential employers.

The results of this research place a significant demand on UK HEIs to enhance the curricula on
BE programmes to incorporate activities and strategies that will lead to the development of these
skills and allow potential graduates to thrive in the BE sector. A balanced learning curriculum for
BE students with a focus on these employability skills should be taken into crucial consideration to
ensure that students have a balance of hard and soft skills required for them to transit into the world
of work in the BE sector effectively and seamlessly. The content of the curriculum delivery should
cover an understanding of discipline-specific knowledge areas and tools, including the concept of
sustainability, BIM, and industry 4.0, as they are emerging concepts to be included in BE curriculum
HEIs to improve the technical skills and IT capabilities of potential graduates for contemporary
practice. Furthermore, the needed soft skills, particularly analytical and problem-solving skills,
communication, team-working, and branding qualities, as highlighted from the study, are relevant to
work within the complex environment of the BE sector. Academics in HEIs need to identify the most
suitable strategies to promote the development of these identified skills and integrate them into the
curriculum for teaching and learning. Student-centred strategies have been identified as promoting
cognitive and skill development amongst students [51]. Pedagogical strategies such as problem and
project-based learning strategies in the curricular can potentially develop both cognitive and soft
skills. These strategies support the development of critical thinking, teamwork skills, presentation
skills, and communication skills, leading to improved technical knowledge on the issue investigated.
The use of digital technology presentation tools and more viva assessments from Levels IV to VI
should be integrated to the BE curriculum to enable a potential graduate to improve their presentation
skills relevant to the 21st-century industry practice. HEIs can also sponsor students on professional
conferences and trips (nationally and internationally) to improve their learning, cultural inclusiveness,
and professional development. HEIs should also initiate industry mentoring programmes that create
a platform for authentic teaching and learning practices, as students can continuously engage with
industry and not just during placement opportunities to gain industry knowledge and exposure to the
world of work [9]. HEI providers should also consider the attendance of industry expert workshops
on emerging contemporary practices as part of the BE learning curriculum for full-time and part-time
students. An industry mentoring programme should also be encouraged. HEI academic staff should
also engage in continuous professional development to keep abreast on emerging industry concepts in
the BE sector to regularly update content taught.

This research has made some significant contributions to studies on employability skills in the BE
sector. Although there has been previous research, none have attempted to examine the contextual
relationships between critical BE employability skills based on multi-level stakeholder perspectives or
structure the interrelationships of the prioritised skills into a cohesive model using the TISM technique.
Through the TISM, it develops a hierarchical model of the factors that influence graduate employability
in the BE sector and depicts their logical interdependences. The developed TISM model has been
further assessed and accepted by industry experts. Without identifying the key skills that increase BE
graduate employability, and how to empirically assess whether these skills have been developed by
students, HEIs teaching excellence cannot truly be assessed [2].

Therefore, HEIs can monitor BE students’ employability skills development throughout the
programme focusing on the development of these five skills to predict potential BE graduate
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employment rates, which are a strategic avenue to respond to the UK central government’s demands
for the economic competitiveness of HEIs. Secondly, the findings of this research could potentially
apply to many HEIs across the globe that draws reference from UK HEI curricula to develop their
contextualised curriculum. The TISM model is qualitatively derived, and statistical approaches can be
utilised to validate the model from a wider pool of multi-level stakeholders in the BE sector across
the UK. Further studies may also examine the identified employability skills with respect to active
teaching and learning pedagogical strategies using interpretive and statistical techniques.

6. Conclusions

Employability has become a major concern for the graduates who wish to get employed, HEIs
who support the development of potential graduates to become more employable, employers who
provide the job opportunity for work-ready graduates, and the government, who need to justify their
financial commitment for students attending higher education. Contemporary changes in the BE sector
involving technological advancements, sustainability, and drive for competitive advantage has placed
an increasing demand for potential graduates with appropriate hard and soft skills.

The findings of the research reiterate that key multi-level stakeholders have articulated throughout
this research the notion and current economic climate that an excellent degree in any BE discipline
should depict that the graduate possesses the true technical capabilities and soft skills required to work
in the ever-changing BE sector. These skills include communication, problem-solving, team-working,
technical knowledge, IT capabilities, brand qualities, and analytical thinking and problem-solving.
The importance of brand qualities was an emerging finding that was espoused to be crucial for
employability. However, to develop the brand qualities of a potential graduate, IT capabilities are
required in addition to technical knowledge and communication, which directly enhance the brand
qualities of a potential graduate; furthermore, the analytical thinking and problem-solving skills, which
hold a transitive relationship to develop their brand qualities, must be appropriately developed.

Effective communication and team-working skills were found to influence technical knowledge
in the BE and analytical thinking and problem-solving skills of a potential graduate. They also hold a
transitive relationship with the development of the IT capabilities of a potential graduate. Therefore,
effective communication and team-working skills are strong drivers for the development of other skills
that contribute to the development of brand qualities that directly enhance the employability of a
potential graduate in the UK BE sector. Therefore, HEIs need to re-strategise their approach to support
the development of these fundamental skills crucial to enhance the employability rate of potential BE
graduates in the BE sector.
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