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Executive summary
This seed project focuses on the Office of Learning and Teaching priority of employability
skills. The aim of the project, funded throughout 2016, is to develop an online toolkit of case
studies and practical resilience problem-solving exercises for use by built environment
academics and designed to help undergraduate students cope. The project was founded on
the premise that on graduation from university to workplaces many students lose access to
support structures such as peers, academic mentoring, time management advice,
environmental familiarity and organisational understanding. This may lead to tension, stress
and failure to perform effectively in new workplaces, especially if the workplace itself is
stressful. Not knowing who to ask or what question should be asked, or failing this, where to
look for answers, becomes an insurmountable problem and exacerbates high levels of
anxiety. It is suggested that the ability to cope and draw on resilience skills may provide
answers for graduates. At the outset, there was a suggestion that the development of
resilience skills is not included as learning outcomes within courses, units of study or
programs of learning within the built environment discipline.
The project had three objectives that were all completed. In completing an audit of built
environment programs in Australia we identified the extent and quality of resilience
training. The major output was to develop an online resilience toolkit designed to showcase
example case studies and practical resilience problem-solving exercises for use by built
environment academics in Australia.
Finally, we disseminated our research and the final resilience toolkit through academic
journals, industry engagement, final report and presentations at the Australasian University
Building Educators Association (AUBEAU) 2016 and 2017.
Resilience has been a significant research topic since the 1970s, particularly in the field of
psychology. Tusaie and Dyer (2004) defined resilience as ‘a combination of abilities and
characteristics that interact dynamically to allow an individual to bounce back, cope
successfully, and function above the norm in spite of significant stress or adversity’ (p. 3).
Martin's (2002) definition of academic resilience being a student’s ability to successfully
cope with scholastic setbacks, stress and study pressures is also useful to help in
understanding the research problem the team has determined to investigate. The origins of
the concept of resilience stem from literature that examined children who appeared to be
invulnerable to adverse life situations (Earvolino-Ramirez 2007). Over time, the original term
‘invulnerable’ was replaced by the term ‘resilience’. Noteworthy, the importance of
resilience in higher education contexts is discussed by various writers. Drawing on these
perspectives, together with interviews of academic staff and students, we have developed a
descriptive resilience framework, a theoretical model that forms the foundation of the
resilience toolkit document. The important constructs that we have established within the
descriptive resilience framework include antecedents, protective factors, risk factors,
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interventions and consequences. Resilience, at the heart of the model, is under tension
consequent to the strength of either protective or risk factors. All of these constructs are
described in the report and further elaborated in academic papers that arise from the
research.
The team, together with colleagues from an industry advisory group, constructed several
case studies that may be utilised as part of the resilience toolkit to embed coping skills
within undergraduate students’ learning activities. Finally, we have identified a five-step
process to develop resilience.
New knowledge created as an outcome of this project includes:






a summary of the literature that leads to a better understanding of the concept of
Resilience in the context of tertiary education
a theoretical model of resilience highlighting the key constituents or constructs
a taxonomy of relevant comments associated with resilience from a broad and
representative sample of built environment students
a resilience toolkit that will enable academics to embed focused and structured
learning activities in existing or new built environment curricula
a five-step process to develop resilience.
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Chapter 1: Project context
Graduates often experience extreme stress and high role conflict as a
consequence of the trade-off between cost, time and quality performance
in construction projects... we need to better prepare our young graduates
for this industry or we lose them forever. (Sutherland & Davidson 1993, p.
281)
On graduation to workplaces many students lose access to support structures such as peers
and academic mentoring. This can lead to stress and failure to perform effectively,
especially if the workplace itself is stressful. This is particularly the case for graduates who
move into work within construction. The ability to cope effectively and draw on resilience
skills is important; however, the development of resilience skills is not typically included as a
learning outcome within built environment programs. This mismatch between the key skills
graduates need to thrive in the workplace and what our programs are providing led to the
rationale of the proposed project and its aim to develop a resilience toolkit for employability
(RTFE) for built environment students. This ‘seed’ project focused on the Office of Learning
and Training (OLT) priority of employability skills.
Research by the team identified that the broad concept of resilience, including the ability to
cope in a potentially stressful work environment, is not the focus of learning in built
environment degree programs.

Project objective
The project objective was to improve resilience among built environment students and
deepen the understanding among built environment academics of the value of resilience
training.

Aims


To complete an audit of built environment programs in Australia to identify the extent
and quality of resilience training in existing programs



To develop an online resilience toolkit resource site with case studies and practical
resilience problem-solving exercises for use by built environment academics in Australia
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To disseminate findings through academic journals, industry roundtables, alumni focus
groups, final report and presentations at Australasian University Building Educators
Association 2016 and 2017 conference.

Project team
•






Professor Peter Davis, University of Newcastle, Project Coordinator
Dr Willy Sher, University of Newcastle
Dr Patricia McLaughlin, RMIT
Professor Andrea Chester, RMIT (replacement advised through variation
notice/email)
Professor Anthony Mills, Deakin University
Trevor Nye, Project Director, Pacific Services Group Holdings Pty Ltd, External
Evaluator.

Governance and management
The contributions of team members, partner universities and other stakeholders (industry
partners) have been satisfactory. Everyone was assigned with particular tasks and they
delivered outcomes on time.
Dr Dennis Rose was not available at the commencement of the project as he had left the
university, however, we engaged the assistance of Professor Andrea Chester, Deputy Pro
Vice Chancellor, Learning and Teaching from RMIT. Andrea proved to be a valuable asset to
the project. Her background in psychology and senior role at RMIT assisted greatly in the
project design, interview process and case study design and selection.
Dr Jason von Meding, University of Newcastle was unavailable for the duration of the
project as a consequence of pre-existing activities in semester one 2016 and Special Study
Leave awarded in semester two 2016. The activities predetermined for Dr von Meding were
covered in full by other team members at the University of Newcastle.
Trevor Nye attended and led two Construction Management (CM) advisory meetings held in
the University of Newcastle and provided impartial and valuable feedback regarding the
project at start up and close out.



The project received ethics approval from University of Newcastle (H-2016-0089) for
the duration of the project.
Institutional sub-agreements were signed among the University of Newcastle, Deakin
University and RMIT University.
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Chapter 2: Project approach
Activities to achieve objectives
We divided the project into four stages over the 12-month period in 2016 allocated for the
research.

Stage 1
Stage 1 identified resilience components within the courses of CM degrees across different
universities. We carried out a comprehensive literature review and audited tertiary courses
in built environment disciplines at universities offering CM programs. Of 15 universities that
teach CM degrees at the time of our submission, eight programs were reviewed.
Many of the degrees reviewed provide full- or part-time face-to-face learning experience,
some were taught fully online, several were block taught through intense periods
interspersed with periods of industrial experience. In summary, the audit surfaced many
modes of study to suit the broader population of CM students and their diverse
requirements. Course content and learning material varied across the sample to some
extent; titles of units varied and learning material was found to be combined with variable
focus year by year through the typical course structures. However, as most of the final
sample had multiple but similar accreditation requirements (AIB, AIQS, CIOB, RICS, AIBS,
BQSM and SISV for example) the overall scope of the learning across the four-year degree
courses was identified as consistent for the purposes of the research.
Project team experience over a number of years had suggested that construction
management course material tends to be relatively vocational in its nature, particularly in
the first years of a CM degree program. This project aimed to identify underpinning, tacit or
latent capability enabling students to build resilience skills. A preliminary literature review
identified a paucity of resilience research directly related to construction disciplines and
teaching and learning at a tertiary level.
In the final Resilience Toolkit, we present a summary of courses where CM degrees around
Australia display potential for the inclusion of resilience capability building. These are
matched to the case studies offered in the Resilience Toolkit.

Stage 2
In stage 2 we collated examples of resilience skills training in undergraduate curricula. A
sample of potential staffs were selected by the project team from the participating seven
universities. Post-ethics approval, each respective Head of Department/Discipline was
contacted individually seeking their consent that staff take part. Out of 15 universities, 11
Building Resilience: Developing a resilience toolkit for employability in built environment
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were approached for data collection and seven universities responded, interviews were
conducted either face-to-face or online. We interviewed 24 staff from seven universities,
providing the foundation for a robust and reliable theoretical/preliminary model of CM
resilience. The model is described in the resilience toolkit.

Stage 3
In stage 3 we contacted universities that teach CM programs. In total 11 institutions that
taught CM across Australia responded to the research planned. Several of the institutions
responded directly, however, institutions that had not responded were followed up within
two weeks with additional email requests.
Of the 11 institutions able to be contacted, seven finally agreed to participate in the project,
representing an overall response rate of 63 per cent. Of seven universities that participated,
one of them is affiliated with Group of Eight (GO8) and three are affiliated with Australian
Technology Network (ATN) of universities.
A total of 52 interviews were carried out across seven universities. In summary, 24 staff and
28 students across the seven institutions were interviewed. All staff interviewed were fulltime academics, ranging from relatively new to academia to highly experienced with
extensive teaching and learning backgrounds. Most of the students were in the third or
fourth year of their respective degrees. A small number of students were in their first year
and one student interviewed had recently graduated with a CM degree and had a full-time
role with a construction/engineering organisation. Most students described themselves as
full-time, however, they had all undertaken paid work in both semester and non-semester
periods. Interestingly, there was an equal ratio of female to male students interviewed.
Interviews ranged from 10 to 35 minutes. The planned interview protocol (Appendix B) was
used in each case and the semi-structured questions were used verbatim with the
assistance of PowerPoint to display the question for the benefit of those being interviewed.
All interviewees agreed to have their discussion recorded.
Overall, staff and student participants detailed their experiences and provided both general
and specific advice about the research question. Towards the end of the interview period it
was noted that similar points were being discussed and accordingly the researchers
determined that notional saturation had been achieved.
The interview recordings were transcribed and reviewed by both the CI and RA to ensure
consistency and accuracy. This was carried out at the time of the interviews and collectively
at the end of the interview period. A comprehensive literature review had been ongoing,
running in parallel to the interview period, this allowed the notes from the transcript to be
compared with the extant literature on resilience in a broad sense and in the focused sense
of the research project.
Building Resilience: Developing a resilience toolkit for employability in built environment
graduates

4

Stage 4
The final stage will occur in the closing out of the project in semester 1 2017. The team
intends to undertake final trialling and evaluation of the toolkit with the two associated
partner universities, RMIT and Deakin. The RTFE has been distributed to our partner
universities complete with an evaluation pro-forma. Once the evaluation has been
completed between weeks 2 and 5 semester 1 2017 we will confer with our colleagues and
their respective teams to amend the toolkit and create a final version for publication on the
web and hard copy for limited distribution. Appropriately revised toolkits will be
disseminated to all universities with CM course content across Australia.
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Chapter 3: Project findings and outputs
Resilience at a glance
Resilience has been a significant research topic since the 1970s, particularly in the field of
psychology. Tusaie and Dyer (2004) defined resilience as ‘a combination of abilities and
characteristics that interact dynamically to allow an individual to bounce back, cope
successfully, and function above the norm in spite of significant stress or adversity’ (p. 3).
The origins of the concept of resilience stem from the early psychiatric literature that
examined children who appeared to be invulnerable to adverse life situations (EarvolinoRamirez 2007). Over time, the original term ‘invulnerable’ was replaced by the term
‘resilience’, and a new area of theory and research was born. Resilience, the ability to
bounce back or cope successfully despite substantial adversity, has received significant
attention from various domains. Within this project, the term resilience applies to
behavioural, attributional or emotional responses to the shocks and challenges graduates
will inevitably face on entering the construction industry.
As resilience research has developed, so has the focus of study; away from identifying some
of the key factors associated with resilience to understanding the mechanisms by which
they might operate. Resilience-promoting factors have commonly been discussed within
three broad areas: individual young people, their families and the societies in which they
live (Garmezy 1991). A more expanded framework of resilience includes protective
processes (resources, competencies, talents, and skills) that sit within the individual
(individual-level factors), within the family and peer network (social-level factors), and
within the whole school environment and the community (societal-level factors).

Resilience research
A number of researchers have designed different models of resilience ( Caldeira & Timmins
2016; Gillespie, Chaboyer & Wallis 2007; McAllister & McKinnon 2009; Tusaie & Dyer
2004;Tusaie, Puskar & Sereika 2007; Windle 2011). The main factors of resilience models or
frameworks were described as personal, family and social perspectives of the individual. In
addition, mental and physical aspects were also included and emphasised in various models.
Having the antecedents, protectives and risk factors and consequences as components of
these models, researchers attempted to explain the link between different factors.
Despite the importance of resilience for graduates, there is no specific research that
develops a framework or model for tertiary CM students and graduates. To address this gap
and recognising the distinct characteristics of this cohort of students in CM, the research
team conceptualise several resilience themes in construction academia and industry and
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developed a theoretical framework for resilience in CM study (please see Error! Reference
source not found.).

Resilience for university students
Resilience is required at stressful periods of time. In terms of different developmental and
life stages where resilience is evident, research identifies examples of high stress transitions
of parental avoidance during adolescence, divorce, and university commencement
(Campbell-Sills, Cohan & Stein 2006; Tusaie & Dyer 2004; Urquhart & Pooley 2007). Walker,
Gleaves and Grey (2006) argue for the importance of resilience in higher educational
contexts when considering the enduring demands placed on students entering university,
namely, increases in cognitive complexity, comprehension of uncomfortable and unfamiliar
ideas, and the questioning of accepted attitudes and behaviours. The importance of
resilience in higher education contexts is also discussed more widely (Gardynik & McDonald
2005; Gonzalez & Padilla 1997; Munro & Pooley 2009; Raphael 1993; Tusaie & Dyer 2004).
Martin (2002) defines academic resilience as a student’s ability to successfully cope with
scholastic setbacks, stress and study pressures. This construct has received little attention in
the research literature, despite considerable research identifying minority groups as the
main focus (Gonzalez & Padilla 1997; Sennett et al. 2003). Studies tend to look at resilience
in terms of mental health and wellbeing, and it is suggested that an increase in the
protective factors associated with general resilience would enhance academic resilience. In
addition, many of the aspects mentioned by Martin (2002)—such as improvements in the
student’s approach to academic work, personal beliefs, attitudes towards learning and
outcomes, personal study skills, and reasons for learning—are often alluded to in higher
education literature as being important for successful adjustment to a university
environment (Gardynik & McDonald 2005; Parker et al. 2004; Perry et al. 2001; Walker et al.
2006). Urquhart and Pooley (2007) posit that there are a number of equally important
factors that contribute to successful adjustment to university for any student, including
social support, personal/emotional support, expectations, and academic adjustment. These
four factors have been consistently shown in the research literature to play a part in
developing resilience (Gerdes & Mallinckrodt 1994; Schwitzer et al. 1999).
It has been suggested that students beginning the first year of university suffer from higher
levels of stress than students continuing their university education (Baldwin, Chambliss &
Towler 2003). The first semester is a time of change for new university students where they
are meeting new people; developing new friendships; evaluating, renegotiating or
maintaining old friendships; homesickness, modification of parental support, as well as
knowledge acquisition of university resources (Paul & Brier 2001; Urani et al. 2003).
Perceived social support such as support from extended family, siblings, teachers, schools,
mentors and peers have been found to be beneficial in helping individuals positively adapt
to the transition to university (Southwick et al. 2007; Urquhart & Pooley 2007). However,
Building Resilience: Developing a resilience toolkit for employability in built environment
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Rutter (1999) suggests that risk is inherent in the context of university study and that
resilience can be predicted if a satisfactory risk algorithm can be developed.

Desk review
The research desk review was conducted to determine any existing resilience teaching or
resilience skills training already provided across current built environment degrees in
Australia (Error! Reference source not found.). Project team members and other contacts
(for example, Head of Discipline/Department) in participating universities were asked to
identify courses where resilience attributes occurred. The project definition of resilience
previously established from the literature guided the project team members and contacts.
The results indicate that a sample of eight institutions potentially included resilience
content in their curriculum. Several of the courses within the degrees were mentioned by
staff and students later in interviews. Following this, the research team considered the
concept of resilience and resilient practices that may be incorporated in the courses
identified. A deeper review to progress the notion of developing resilience among CM
students was commenced.
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Table 1: Desk review of universities’ CM courses
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Proposed framework

Figure 1: Descriptive resilience framework

Analysis of the literature together with the desk audit and preliminary discussion between
the project stakeholders/team suggested several key factors of resilience that affect CM
students most significantly. The team brought together their knowledge of CM curricula,
detailed analysis of extant models of resilience, a comprehensive literature review from a
broad range of disciplines to develop a framework of resilience (Figure 1). The framework
established the relationship between different components of resilience and explain the
influence of one factor on another.
Referring to the model in Figure 1, adversity and change are considered antecedents along
with several resources individuals have in their personal, family and social life. In the case of
negative antecedents—for example, adversity and change—both risk factors are
strengthened with the influence of personal (low self-esteem) and environmental (family
disharmony or lack of support) factors. Alternatively, the presence of protective factors—for
example, personal (motivation), family (parents’ support), university (mentor guidance) and
work (supervisor’s appreciation and work–life balance)—can develop individual resilience
and minimise the impact of negative outcomes (stress and anxiety) created by strong input
of risk factors. The tension between the positive outcomes from protective factors and
negative outcomes from risk factors can be moderated by a level of resilience which works
as a ‘striking balance’. With strong presence and active role of protective factors, resilience
Building Resilience: Developing a resilience toolkit for employability in built environment
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of individuals can be increased and remain stable and provide a good balance, which can
result in better consequences; for example, understanding a problem, personal control and
growth and ability to maintain a constant level of competence and performance.
Conversely, the absence of protective factors and their influence can deliver an imbalance
between the positive outcomes and negative outcomes and a physical and mental
breakdown may occur as a negative consequence due to a poor level of resilience. When
contextualising the resilience themes in the CM field it is proposed by the project team to
introduce several interventions, for example, role play, teamwork, workshop inductions on
resilience, strong mentorship, reflection on individuals personal, family and academic as
well as future work life. Along with the strong influence of protective factors, these
interventions can add significant value and work as a safeguard and lead them to good
consequences and outcomes.

Antecedents
Antecedents are the events that occur prior to an event. Within resilience research, a
necessary requirement is the experience of a risk or adversity that carries a significant
threat for the development of a negative outcome. The context of the adversity could be
biological, psychological, economic or social, and cover areas such as stress (Windle 2011).

Resilience protective factors
Protective factors are defined as operating to protect those at risk from the effects of the
risk factors. Similar to risk factors, protective factors may be individual or environmental and
they contribute to positive outcomes regardless of the risk status (Tusaie & Dyer 2004).
Australian studies have categorised them in relation to the community, school, family, peers
and the individual (Fuller, McGraw & Goodyear 1999). The protective factors have
commonly been identified across three levels of functioning: (1) individual (e.g.
psychological, neurobiological), (2) social (e.g. family cohesion, parental support) and (3)
community/society (e.g. support systems generated through social and political capital,
institutional and economic factors) (Windle 2011).

Risk factors
Risk factors do not predict a particular negative outcome with absolute certainty; they only
expose individuals to circumstances associated with a higher incidence of that outcome.
Risk factors stem from multiple life stressors, a single traumatic event, or cumulative stress
from a number of individual and environmental factors (Tusaie & Dyer 2004).

Consequences
Consequences are the end-points that occur because of the antecedents and attributes of
resilience. Four consequences of resilience have emerged: (1) integration physically and/or
psychologically in context, (2) the development of personal control in context, (3)
psychological adjustment, and, (4) personal growth in the wake of disruption (Gillespie et al.
2007).
Building Resilience: Developing a resilience toolkit for employability in built environment
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Methodology
Various methodologies were discussed in the early stages of the research project, a final
solution was determined to be action research. Primarily, action research is described as a
flexible enquiry process carried out by individuals, professionals and/or educators within a
professional practice to continually understand, evaluate and change to improve practice
(Bassey 1998; Dick 2002; Frost 2002). It involves implementing actions that change existing
programs and practices, and the subsequent analysis of what happens (Rossman 1998).
The research project was largely exploratory and accordingly the methodology was
determined by the nature of the project and the investigation to be carried out (Sarantakos
1993). We were guided by the following factors in determining that a qualitative research
approach would be used; the structure and complexity of the population, the type of
information being sought and the availability of resources to undertake the research plan.
The project concerned the resilience training of undergraduate students in Australian CM
courses. There are a limited number of universities that provide CM courses in Australia and
most of these are part of the AUBEA network. It was through this network that a random
sample of courses was obtained.
The project team selected a purposive sample of potential participants with the main
criteria being that academic and student participants were from an institution delivering
undergraduate CM courses. Post-ethics approval, each respective Head of
Department/Discipline was contacted individually seeking their consent for staff and
students to participate. In general terms, we anticipated that a maximum of five students at
each institution would take part in a face-to-face interview in a group forum. We anticipated
a maximum of three academic staff would self-nominate to take part and be interviewed in
the same way. We anticipated that a maximum of three members from an advisory
committee from each institution would be recruited and interviewed. We anticipated a
national advisory committee of stakeholders would also be recruited and interviewed prior
to and after the series of university interviews, this group would not exceed 10 people.
In all cases an introduction pack was disseminated that included all essential documentation
concerning a respondent’s informed consent, willingness to participate and ability to
withdraw at any time from any aspect of the research program.
The project methodology is set out in detail in Figure 2. A comprehensive literature review
was undertaken that covered various disciplines over a long period. From this literature
review two primary research questions were developed for administration to the selected
university participants. The industry focus group/advisory committee was interviewed after
this activity to provide a sense check of both the material sourced and the specific focus of
the research questions. In parallel to the literature review being undertaken, each
participating university was asked to provide detailed information of their courses. This
Building Resilience: Developing a resilience toolkit for employability in built environment
graduates
12

included unit/course outlines, details of assessment and both institutional and local learning
outcomes/objectives. At this point a proposed framework of resilience was determined and
this may be seen in Figure 2. As described above, a purposive sample was determined,
contacted and interviewed at their respective home base over a period of three months. At
the meetings, which were all digitally recorded, notes were taken which contributed to the
comprehensive transcriptions to be entered into NVivo software. Following this, nodes were
created that highlighted themes and these were cross-referenced between institutions and
scrutinised against the preliminary model that was created. An overall output from this was
presented to the industry focus group/advisory committee as part of the iterative
methodology determined at the outset of the research. Finally, comparisons were made
with the literature sourced and the resilience framework.

Figure 2: Project methodology diagram
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Table 2: Principal findings from interviews

Resilience
themes

Findings

Relevant comments from interviewees

Antecedents

Personal and family incidents, assignment submission deadline.
General perception of work–life balance

‘Resilience was overlooked… there was a lack of
training through my course... more would have been
good.’

Case study
examples

Small groups in presentations, negotiation in the built
environment, role play and real disputes, personal time
management, working in groups, extension of time, asking for
help, scenario over/under budget

‘… (we learnt) if someone needs help to say it and
recognise the group’s pressure is important as the
group will generally pass or drag you down (fail)
together. The same applies to real world projects as
well.’
‘If you did the interactive group work class in year one
semester one you would come out (of the program)
pretty much knowing everything… an industry mentor
definitely helps…’.

Consequences

Mental health issues support for young professionals

‘currently working long shifts … have a bit of a
foundation and understanding on those stresses would
have been definitely useful… really how it works at the
moment is trial and error … you learn as you go, you
may stumble … then you get used to (the stresses) and
the (working) environment.’

Building Resilience: Developing a resilience toolkit for employability in built environment graduates

14

Resilience
themes

Findings

Relevant comments from interviewees

Interventions

Industry guest presentations, case study for discussion, ideas for
problem-solving, final-year students tutoring first- or secondyear students, bringing in people from industry, industry
interview assignment, discussion on personal time management,
signpost, capstone project, group work, reflective practice
covering specific attributes, industry experience, working on site,
site visit, internship for part-time work before graduation

‘They (guest lecturers) provide us with tips about
group work … explaining that we will always work in
groups (teams) and will have to (often) work long
hours.’
‘(I have observed) resilience training being provided by
guest lecturers invited to come and have a talk to us
and explain their roles and what to expect in the
workplace.’
‘Experience with projects creates confidence … to cope
I take a break, drink some water, have a walk a
relaxing moment to reflect and come back to it (the
problem). This gives me a fresh perspective, fresh
eyes.’
‘There is a lot of people that I can go to…talk to them
about how I can handle it (stress pressure). (In)
Moments when there is too much on the plate … learn
to speak up and iron out issues early on.’
‘(…we learn coping skills) in assignments through
exposure to “real” project conditions … visits to site …
all help to enhance our ability …’.
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Resilience
themes

Findings

Relevant comments from interviewees

Protective
factors

Capstone, problem-solving, site visits, case studies, role play,
group work, learning soft skills, mentoring, pastoral care, study
plan, signposting, industry experience, work experience,
negotiation skill, knowing who to ask, train students to know
when to release pressure, emotional intelligence, support
networks at university, discussion on time management, course
scaffolding and incremental learning

‘The work (on resilience and coping) that we do at uni
allows us to build experience and understand people
(more) easily and know what their weaknesses and
strengths are pretty much … building capacity in
ourselves!’
‘The people around me are the most useful tool that I
have … talking with my managers and having open
and honest communication with them about fatigue
(for example). At uni there is no real training to help
you learn this …’.

Resilience

Balancing tensions, psychological wellbeing, maturity, life balance ‘Learning from staff with industry experience creates
confidence in me … what I am learning is useful
knowledge…these are sign posts of learning”.

Risk factors

Risks of going outside your comfort zone and challenging ideas,
student overload, industry-related stressors, working in groups,
working as well as study, romantic involvement of students at
certain age, poor performance, time management, not knowing
who to ask causes problems, fear of saying the wrong thing, bad
behaviour.

‘ … currently working long shifts … have a bit of a
foundation and understanding on those stresses would
have been definitely useful … really how it works at the
moment is trial and error—you learn as you go, you
may stumble … then you get used to (the stresses) and
the (working) environment.’
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Steps to develop resilience
On reflection of the literature review and findings from data analysis shown in Table 2, the
project team recommends several steps to develop resilience skills for CM students as
follows.
1. Identify and incorporate a different level of resilience themes in several CM courses
by the year of attendance and acknowledge resilience as one of the learning
outcomes or attributes of the CM degree.
2. Develop and redesign identified course assessments considering the resilience
materials, for example, emphasising communication, verbal presentation, group
work or role plays and provide sessions with industry experts.
3. Introduce the concept of resilience in earlier courses (i.e. first year) reinforcing the
benefits of resilience and consequences of negative outcomes. In addition, students
should be asked to identify and reflect on the antecedents, protective and risk
factors and their consequences on individual cases, along with possibly assigned
mentors. A day-long workshop in year 1 and year 3 can improve the scenario
significantly.
4. Develop a support mechanism/mentor program to encourage students and
graduates to become better acquainted with resilience. For example, junior students
can consult with senior students and academic mentors, whereas senior students
and graduates can take advice from academic mentors and alumni.
5. Examples and case studies should be developed and taught considering the context
of CM program and university culture and perspectives of student and academic
staff cohort. The solution of the case studies should be established through
reflection of engaged parties along with experts’ recommendation.
At the end of this document we have duplicated two case studies from the resilience toolkit
for reference.
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Chapter 4: Project objectives, outcomes and impacts
Objectives, outputs, outcomes and impact
Table 3 presents the objectives/outputs/outcomes and impact set out in the proposal. All
objectives have been met. In the following section, we summarise the staged activities that
enabled the team to meet the desired objectives to achieve project success.
Table 3: Objectives/outputs/outcomes and impact

Objectives

Outputs

Outcomes

Impact

Complete an
audit

In the final resilience
toolkit, we present a
de-identified summary
of courses/units where
CM programs around
Australia display
potential for the
integration of
resilience capacity
building

The document presented a
good and tangible
introduction to our
research field study as
expected. It provided an
interesting perspective
from which to quiz
students and staff alike on
their understanding of
resilience in CM education
and training generally

While we cannot
suggest an impact
consequent to the
creation of this
resource it is
anticipated that
the production
and dissemination
of the document
will encourage
reflection and
renewal in the
process of course
management in
the future
together with
potential impact
from the various
accrediting bodies
with whom we
intend to share
the final resource

Develop an
online

We have designed,
modelled and
tested/augmented in
field study a novel

The resilience toolkit is to
be delivered to the CM and
wider academic community
via web release post

AUBEA is a
conference of
international
standing thus
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Objectives

Outputs

Outcomes

Impact

resilience
toolkit

resilience toolkit that
will enable academic
staff administering CM
courses to better instil
resilient behaviours in
students without
overloading their
respective curricula.
The practical advice
documented will
present academic staff
with several
alternative case
studies and other
practical resources (for
example the
bibliography) that will
enable them map
exercises to typical
courses/units that
were identified in the
preliminary desk audit

semester 1 2017 trialling as
planned. There will also be
a limited hard-copy run
disseminated to AUBEA
attendees at AUBEA
Melbourne Conference
planned for 2017. We
anticipate that were we to
measure long-term
outcomes via a further
research project funded via
OLT or similar we would be
able to test the
preliminary/theoretical
model of resilience in the
construction student
cohort and show beneficial
outcomes as a
consequence of the
resilience toolkit

providing notable
impact to the
national and
international
construction
community of
research practice.
The team
delivered a paper
at AUBEA 2016
(see mid-year
report). The
project received
much notoriety at
this juncture via
discussion and
interest shown
from attendees.
In 2017, we
anticipate our
close out paper
will provide
significant impact

As part of the
original plan we
have held a close
out project
meeting of the
resilience toolkit
at UoN with our
broad advisory
committee. There
were positive
comments and
enthusiastic
feedback from
senior industry
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Objectives

Outputs

Outcomes

Impact
membership and
notable office
bearers from
professional and
kindred institutes.
Hard copies and
links to the web
resource will be
provided

Final Report
and
presentations
at AUBEA

A comprehensive final
report has been
produced
Two presentations to
AUBEA are discussed
in the preceding row

The presentations to
AUBEA are discussed as
part of the resilience
toolkit object and
deliverable

The presentations
to AUBEA are
discussed as part
of the resilience
toolkit object and
deliverable

Project impact and dissemination
Table 4 shows the tasks that are complete at project completion (column 1) and those that
remain as WIP (work in progress). These activities will be completed by mid-year.





5-1 CI Davis will be providing a copy of the Resilience Toolkit to all associated
professional institutions at the end of the trial period (Week 5 semester 1 2017). A
cover letter will set out the deliverables and achievements as a result of the
project.
6-1 as above.
7-1 CI Davis will engage and request support from AUBEA Council to adopt the
toolkit once the Resilience Toolkit is trialled and followed up at AUBEA 2017.

Columns 2-4 serve as reminders for future activity that will followed up by the team. As
suggested earlier in this report, the team anticipate an Australian Research Council Linkage
Proposal arising from the work and the integrated background that the team have amassed
in the last 3 years while working together on this and other OLT projects.
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Table 4: Project impact plan

Anticipated changes timelines (approximations & text is not expected in every cell)
Project completion
6 months post-completion
12 months post24 months post-completion
1
2
completion
4
3
1. Team members

A comprehensive audit
of CM programs across
Australia—Complete

Engagement with local
industry to benchmark
original report

2. Immediate
students

Improved resilience
awareness CM
students—Complete

Incremental building of
capacity in resilience learning

3. Spreading the
word

Web site available to
source project
resources—Complete

Publication of conference and
journal paper

4. Narrow
opportunistic
adoption

Toolkit utilised in all
project team
universities—Complete

5. Narrow
systemic
adoption

Professional institution
awareness and
commitment—WIP

6. Broad
opportunistic
adoption

Recognition of need
from professional
institutions—WIP

7. Broad systemic
adoption

Identification of support
of toolkit via curriculum
design—WIP

Discussion/presentation at
AUBEA

Feedback from sister
institutions regarding the
toolkit

Reaccreditation documents in
up to three universities show
utilisation of toolkit

Identify and consider
change

Promote the toolkit in their
own universities

Follow up professional
bodies and accrediting
institutions

An updated online resource
supporting the toolkit
Journal papers

Step change in resilience
capacity and informal
mentoring within industry
Input to accreditation
programs from the toolkit

Output from accreditation
programs reflecting
resilience and capacity
building

Reaccreditation
documents in up to six
universities show
utilisation of toolkit

Utilisation of OLT report and
toolkit across CM discipline
programs
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Chapter 5: Project deliverables and milestones
Deliverables
In addition to the primary objectives the following have also been completed.






Professor Peter Davis, along with project group members, presented a paper titled;
‘Building resilience: developing a resilience toolkit for employability in built
environment graduates’, in AUBEA 2016 : Proceedings of the 40th Australasian
Universities Building Education Association Annual Conference, Central Queensland
University, Rockhampton, Qld, pp. 376–385.
A follow-up paper (abstract accepted) will be presented at AUBEA 2017 conference
held 6–8 July 2017, Melbourne, Australia. Hard copies of the Resilience Toolkit will
be distributed to attendees at the end of the presentation. A register will be taken to
follow up with in 2018.
The team is preparing an ARC Linkage Project to collaborate with industry and
extend the work. We have been in touch with potential industry sponsors regarding
this prospect via Davis whose Chair position is partly sponsored by Messrs Lend
Lease and John Holland Group (JHG) both international building contractors.

We are aware that colleagues at Curtin University, Perth are currently (2017) embarking on
a larger project along the same lines as our own via a project, named ‘Building a graduate
resilience for the disrupted future of the 21st century’ led by Curtin with partners at QUT
and UTS (this project will increase graduate resilience and employability for a globalised
world through developing and piloting a resilience framework, and a fully resourced
development program to build academics’ capacity to embed resilience into the curriculum
at the crucial ‘tipping point’ when students are expected to transition from the classroom to
fieldwork). We have contacted the team leader CI Brewer, to share ideas and maximise the
deliverables from this project.
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Project milestones
Table 5: Project milestones proposed vs delivered

Work activity milestones proposed

Milestones delivered

Engagement
Complete desktop review/ethics

Desk review and ethics complete

Engage professional bodies/employer organisations Complete—professional bodies and
employer organisations via UoN
industry advisory panel
Resilience mapping 15 universities

Complete—mapped eight
universities

Resources identified/reference list

Complete with literature review,
bibliography updates with reflective
review at the close out of the
project

Resilience toolkit produced

Draft complete trialled and final
complete (current WIP on final)

Dissemination
Industry roundtable

Complete—professional bodies and
employer organisations via UoN
industry advisory panel

Resilience toolkit disseminated

Disseminated for trial period weeks
2–5 semester 1 2017—feedback
period then final distributed prior
and at AUBEA 2017 conference

Dissemination & final report

Final distributed prior and at AUBEA
2017 conference

Evaluation
Evaluation of project

Meetings held at numerous times
through the project as planned
either via teleconference and
Skype—together with face-to-face
at interview stage of project

Project Management
Project team meetings

These occurred at evaluation times
using same media

Liaison & planning by project team

These occurred at evaluation times
using same media

Final report to OLT

Complete draft—awaiting template.
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Case study 2 (4_6 Case study - HR and communications management)

AUBEA Conference Abstract 2017
INSTILLING RESILIENCE IN BUILT ENVIRONMENT STUDENTS
P R Davis1, P McLaughlin2, A Mills3, A Chester 2, M T Newaz 1
1 FEBE,

University of Newcastle, NSW, Australia
Melbourne, Victoria, Australia
3 SABE, Deakin University, Victoria, Australia
2 RMIT,

Corresponding Author: P R Davis peter.davis@newcastle.edu.au

Upon graduation from University many students lose access to support structures such as
peers, academic mentoring, etc. This may lead to tension, stress and failure to perform
effectively in their new workplaces, especially if the workplace itself is stressful, as it is in
construction. Evidence indicates that the construction sector is a uniquely stressful
environment, where the development of resilience is imperative for success. There is
currently a perception that the development of resilience skills is not included as learning
outcomes within units of study within the built environment discipline. In order to
determine the scope and depth of resilience within construction curricula, staff and
students from eight universities were interviewed at length using a semi structured
instrument (n=xx). These interviews were preceded and followed by industry roundtable
discussion to contextualize enhanced learning opportunity and benefit. Emerging themes
suggest that there are many opportunities to provide resilience learning within curricula
with little adaptation required. Examples of useful case study type introductions to industry
that may bolster students were provided by the interviewees and one of these is presented
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in the discussion section. Noteworthy advice from students regarding best practice lecturing
stands to challenge conventional wisdom concerning the academics’ career path that would
be most relevant to their transition into industry.
Keywords: Resilience; construction curricula; stress
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Building resilience: developing a resilience toolkitInterview Protocol
Introduction
You are invited to participate in the research project identified above which is being
conducted by Prof Peter Davis from the School of Architecture and Built Environment at the
University of Newcastle and other institutions as part of an Office of Learning and Teaching
project (SD15-5074).
1. Carefully outline the content of informed consent document.
2. Carefully outline the content of participant interview statement.
3. Determine all participants understand these documents.

Definition of resilience for the purposes of this research
In the context of this project, resilience can be defined as ‘good outcomes in spite of threats
to adaptation or development’. Within this study, the term resilience will apply to
behavioral, attributional or emotional responses to the challenges graduates will inevitably
face upon entering the construction industry
For example; Construction companies operate in a highly competitive market with relatively
low profit levels. Projects run with tight deadlines and have budget constraints. The industry
is a project-based environment where graduates work on complex projects with many
contractual and personnel interfaces. This often results in project containing disjointed
work, unexpected delays and change, conflicts, adaptations and disruption. With the threat
of significant penalties for time and cost overruns, one-off type projects, poor onsite and
work health safety conditions and the stress of managing in a project environment, young
graduates are often un-prepared for the mental strength and resilience required of them in
such environments.
“Graduates often experience extreme stress and high role conflict as a consequence of the
trade-off between cost, time and quality performance in construction projects... we need to
better prepare our young graduates for this industry or we lose them forever.”

Questions for student respondents
1. Thinking about your current study at XX University, where, have you been offered
resilience training and/ or advice? In what context has this been provided?
a. If you can recall any training or advice in a construction context, please can
you elaborate with an example?
2. Thinking about these experiences what character strengths have you noticed in
yourself that will allow you to cope with stress and adversity?
a. In recalling these positive attributes how do they affect you?
b. How do you think they may affect you in your future employment roles?
3. Again, thinking about these experiences what unintended negative outcomes have
you noted?
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a. In recalling these negative outcomes how do they affect you?
b. How do you think they may affect you in your future employment roles?
Questions for academic respondents
1. Thinking about your current CM curriculum at XX University, where, and in what
context do you provide resilience training or advice?
a. If you provide training or advice given in a construction context, please can
you elaborate with an example (course code – learning outcome)?
2. Thinking about this training, what positive attributes have you noted in your
students as an outcome?
a. Reflecting on these positive attributes, how do they affect your students in
their current study?
b. How do you think they may affect students in their future employment
roles?
3. Again, thinking about this training, what negative implications have you noted as an
outcome?
a. Reflecting on these negative implications, how do they affect your students
in their current study?
b. How do you think they may affect students in their future employment
roles?

Questions for industry round table/ advisory team respondents
1. Thinking about the current CM curriculum at XX University, what particular aspects
of resilience or coping skills do you believe to be most beneficial to help students
transition to the CM industry?
a. If you can recall any resilience training or advice required for the construction
context, please can you elaborate with an example of how it may be
delivered?
2. Thinking about these experiences, what positive attributes do you believe would
arise as an outcome?
a. In recalling these positive attributes how may they affect students in their
current study?
b. How do you think they may affect students in their future employment
roles?
3. Again, thinking about these experiences, what negative attributes do you believe
would arise as an outcome??
a. In recalling these negative implications how do they affect your students in
their current study?
b. How do you think they may affect students in their future employment
roles?

End of Interview protocol
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Case Studies
Case study 1 (1 Case study - Communication for BE)

Staff/ student interaction
Clear communication between academic staff and students

Outline and Background of Case Study
The construction industry is a rough and tumble place. It’s all about getting jobs done and many see it as a
‘kick-ass’ industry. Some construction educators feel it’s no place for sissies. They’ve seen and experienced
how difficult it is on site. For example, construction managers need to motivate staff to get things done, defuse
arguments, stave off confrontations with union officials and a myriad of other activities that frequently flare up
into full-blown confrontations. These educators feel it’s their duty to prepare their students for the ‘real
world’. This sometimes involves taking a hard line with students’ requests for extensions of time, answering
their questions in an forceful manner and / or expecting students to experience things the hard way (in other
words, in a similar manner to the way the educators learned).
However, students experience a range of pressures and imperatives that didn’t exist in years gone by. Chief
amongst these are financial pressures. Whether these are fueled by life-style aspirations or necessity is beside
the point – they exist and steer students to act in the way they do. This may mean prioritizing paid
employment over academic studies, not communicating with peers or tutors and not ‘taking their studies
seriously’ (in other words, with the dedication that educators expect). These and other pressures give rise to
not only lack lustre academic performance – they manifest in physical and mental health issues.
With the increasing use of IT, many students do not see the need to attend lectures. The lecture recordings
that most educators provide have largely rendered face-to-face contact redundant. The result is that
educators rarely get to know what makes students ‘tick’. They simply don’t have the opportunities to find out
what’s behind the rare physical interactions they have with their students, or what’s behind the brief and
sometime cryptic electronic messages they receive from them.
The following hypothetical example illustrates the tensions and miscommunication that can occur


Matt van Rensburg is a project manager with extensive real-world experience. He is working as a parttime lecturer on a contract (and is unsure whether it will be renewed). Matt has a heavy workload of
lectures, tutorials, site visits and marking… and now, just when major assignments are due, he’s
received several requests for extensions of time. To say he is unhappy is an understatement.



Ali Nazeer is a student with money problems. He works two jobs whilst studying. Things have come to
a head with Matt’s assignment… Ali thought he could meet the deadline, but was called in to work
when he was finishing off his assignment. He is reliant on his jobs to pay rent and feed himself. He’s
been sick recently, and his employer has said to him that he either needs to come to work or they will
find a replacement for him…



What needs to be done to ensure Matt and Ali hear each other out? How can these Matt avoid taking
an entrenched position, and hear Ali out?



What can Ali do to help his situation?

Purpose – aims and objectives
The purpose of this example is to illustrate how important it is for educators, students, managers, supervisors
and workers to delve beyond their first impressions when communicating with others. The reasons why people
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act the way they do / say what they say, are rarely obvious in brief encounters. People need to take time and
make an effort to explore what’s going on behind the scenes.
The aim is to help educators and students understand that they both have responsibilities to each other. Each
experiences life and its associated pressures differently. Taking things at face value will inevitably mean that
parties do not appreciate the full story. Less than ideal outcomes are likely to result for such interactions.
The objective is to provide educators and students with examples of protective factors to help them build
resilience aligned to circumstances of this nature.

Antecedents (precursor)
Poor communication can result in stressful situations for academic staff as well as for students. Both need to
respect each other and appreciate the day-to-day challenges each needs to cope with. Improved staff and
student satisfaction are likely outcomes of effective communication as well as reduced attrition rates. The
following protective factors may help.

Protective Factors
Typical protective factors identified include; pastoral care, role-play, peer group work, reflection on case
studies, problem-solving ability, and increased work experience.


The interactions proposed above would alert academics to situations their students were coping with
that they were not aware of. Students would be alerted to the importance of for seeking assistance in
a pro-active manner.



Particular protective factors in this instance can be identified from a discussion around problem
solving and role-play.

Risk Factors
Typical risk factors identified include; poor individual performance, a lack of support, a perceived low level of
competency, or basic skills required for the task at hand.


Students not communicating with academic staff in a timely manner.



Students being reluctant to divulge personal information when seeking assistance.



Students feeling helpless and hopeless about the situations they find themselves in.



Time poor staff having to react in a thoughtful and empathetic manner to students’ requests.



Staff not being aware of the nature of support services offered by their institution.



Notwithstanding the real challenges many students experience, some try and game the system. Staff
should seek assistance from peers, support services and other resources to establish the veracity of
students’ requests.



Poor people / communication skills on the part of all concerned.

Resilience or coping
Remember, resilience is the ability to bounce back after adversity.


The case study should alert staff and students to the realities of other people’s lives.



Frequently what might seem to be the problem is not the case.



Taking time to ask questions in a non-judgmental manner is likely to pay dividends.



A capability to defuse a situation of the kind identified is positive.



Providing solutions and a way forward, both immediately and in the short term are helpful.

Consequences


A particular consequence arising from the case study can be identified as personal growth. This draws
us back to the definition of resilience shown above.
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Case study 2 (4_6 Case study - HR and communications management)

Site Management challenge: to ensure that
everyone is productive
The site management challenge is to ensure that everyone is productive!

Outline and Background of Case Study
A common issue on site is the requirement for a subbie (subcontractor) to provide more people resources to
maintain their programme and prevent delays to following subcontractors/ trades. Managing subcontractor
performance can be a difficult circumstance to cope with.
One example is the requirement for an electricial subcontractor to complete in-wall rough-in so that the
gyprock subcontractor can close the wall and allow finishing trades to come through sequentially. In this case
the site engineer, a recent Graduate from University has noticed that the gyprock contractor is slow installing
the wall frames. This will delay the electrician from starting its in-wall rough-in (commonly refered to as first fix
– the general cabling and system install). The site engineer is tasked to deal with the situation and asks both
the gyprocker and the electrician for more resources to be provided to the site at an onsite meeting. The
trades indicate they are reluctant to provide more people resources for fear of being held up by the other
trade and being less productive. therefore losing money. Clearly the situation of losing money as a result of
unproductive people resources is causing significant stress between the site team and its subcontractors.

Purpose – aims and objectives
The purpose of setting out this example is to highlight the necessity of building relationships within your
construction teams.

The aim is to highlight to students that the construction industry is people oriented and that building and
maintaining relationships is a priority (clearly not at any cost however!). There is a fine line or balance to be
found in negotiations (this point may be brought back to negotiating workload in group assignments).
The objective is to Generate discussion around negotiation generally, show there is a balance between current
work/workload and future opportunity. Identify that in the larger scheme of things construction is a relatively
small industry and give some thought to relationship building workshops as part of induction processes.

Antecedents (precursor)
Antecedents associated with the case study above may be as simple as recognising individual responsibility and
to some degree association. For example working together to resolve the problem may actually help each of
the contractors make more money from the project. Building rapport with the subcontractors and encouraging
them to deal responsibly with each other may also help.

Protective Factors
Typical protective factors that identified include; pastoral care, role-play, peer group work, reflection on case
studies, problem-solving ability, and increased work experience.


Early intervention together with a motivation to resolve issues in a positive way useful protective
factors.



Agile problem-solving and sensemaking i.e. making sense of the circumstance also serve as useful
protective factors.

Risk Factors
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Typical risk factors that were identified in the literature review include; poor individual performance, a lack of
support, a perceived low level of competency, or basic skills required for the task at hand.


It has been identified that in many of the case studies associated with this project there is a tension in
resilience between protective factors and risk factors i.e. the stronger the protective factors the less
of an impact the risk factors would have.



For the purposes of this case study discussion around a negative approach to the problem may stand
to enhance a student's learning of the ballot fits associated with resilience.

Resilience or coping
Remember, resilience is the ability to bounce back after adversity.


Some discussion around possible outcomes associated with the case study with a particular focus on
the positive is useful.



A capability to defuse a situation of the kind identified is positive.



Providing solutions and a way forward, both immediately and in the short term are helpful.

Consequences


Higher levels of competence together with a better understanding of the concept of separating
people from the process in circumstances of tension can be discussed as positive consequences
arising from this particular case study.
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