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Abstract
Starting with the research question, ‘To what extent can the ‘RVS’ approach to engineering

education enhance students learning experience?’ the thesis that this paper is based upon is
that within today’s globalized society, engineering has shifted from being the scientific and
technical mainstay of industrial and more recently digital change, to become what is
arguably the most vital driver of future societal advancement. In order to meet the
challenges and expectations required of such an unprecedented role, engineering education
has to change. To meet the demands of such change, one of the paper authors have
developed an innovative learning and teaching approach specifically for the purposes of
engineering education. By bringing together the concepts of Relationships, Variety &
Synergy, underpinned by the notion of Scholarship, this paper makes a distinctive
contribution to engineering education. In doing so it offers an innovative and accessible
learning and teaching approach that it is hoped will encourage colleagues to engage with the
Scholarship of Engineering Education.
Introduction: Learning & Teaching in Engineering - The UK Context
Within today’s globalized society, engineering has shifted from being the scientific and
technical mainstay of industrial and more recently digital change, to become what is
arguably the most vital driver of future societal advancement. In order to meet the
challenges and expectations required of such an unprecedented role, there can be little
argument that engineering education has to change. When considering university education
as a whole it would seem that in the UK, the quality of teaching is constantly subjected to
high levels of public attention - most notably in the context of the National Student Survey
(NSS, 2011) which puts the UK Higher Education Sector under the spotlight on an annual
basis. More recently, the new [Education Policy] White Paper ‘Students at the Heart of the
System’ outlines the UK Government’s expectation that in the near future there will be “a
renewed focus on high quality teaching in universities so that it has the same prestige as
research” (BIS, 2011, p 2). Looking specifically at engineering education, it is evident that
the discipline has not been immune to such scrutiny with some evidence suggesting that in
the UK, universities are failing to produce engineering graduates equipped with the
necessary skills and competencies required to operate within the profession (CBI, 2008;
Bawden, 2010). The result of this is that many employers are being forced to look overseas
to fill engineering vacancies (Spinks et al, 2006). Indeed, engineering is one of the few

shortage occupations identified by the Home Office as an area where employers may chose
to recruit and sponsor overseas (non-European) workers (Home Office, 2010). Shortages of
suitably qualified candidates entering the profession are made worse by the fact that, for
some years, universities have experienced difficulties in firstly recruiting, and then in
maintaining, student numbers on engineering programs (RA. Eng, 2007; Engineering
Council, 2010; Royal Society, 2011). Conversely, at the same time that demand for
engineers is increasingly reflected in government and professional rhetoric, matters are not
helped by the fact that in the UK (as in much of the rest of the world) engineering continues
to fail to attract high numbers of women and individuals from minority backgrounds (Burke &
Mattis, 2007; NSF, 2009). It may be argued that the image of engineering education
programs does little to address this issue, with only 14% of new entrants to the profession
being female (WISE, 2011); indeed the majority of new entrants to the profession in the UK
continue to be young, white, men (RA. Eng, 2008, 2009). Thus, the questions of how to
encourage more young people from all backgrounds onto engineering programs, and then,
once they’ve enrolled, of how to keep them engaged, represents a significant dilemma facing
engineering education today. Given this situation, it may be argued that if this issue is not
dealt with as a matter of urgency, predictions regarding future shortages of engineers over
the next two to three decades will see the UK increasingly struggling to compete in
a competitive and fast-moving global society (Spinks et al, 2006; RA. Eng, 2008).
The Scholarship of Engineering & Engineering Education.
It is important to note that engineering education is not alone in being subjected to public
attention regarding the quality of teaching. Contextualized by what may be described as the
massification of higher education, debates focusing on problems pertaining to student
retention, and questions regarding quality in teaching and learning have, over the past two
decades or so, been widely discussed in the literature (see for example, Barnett & Coates,
2005; Biggs, 1993; Prosser & Trigwell, 1999). Much of this debate is grounded in the
concept of scholarship proposed by Boyer (1990), who argued that there are four separate,
but overlapping areas of scholarship (discovery, integration, application and teaching). Each
of these is not only integral to academia as a whole, but also can be specifically applied to an
engineering education context.
The first area, the scholarship of discovery comes closest to concept of research and is often
perceived to be integral to academic life. From an engineering education perspective, it may

be argued that the scholarship of discovery is pivotal to engineering in that the profession
makes a significant contribution to the sum of human knowledge; in doing so engineering
and engineering education incorporates disciplined investigation through the scholarship of
discovery and the pursuit of knowledge. An important aspect of the scholarship of discovery
is that like engineering and engineering education, it focuses not just on outcomes, but also
on process. Aligned to the scholarship of discovery is the scholarship of integration.
However, the difference is that the scholarship of discovery asks what is it we want to find
out, whereas the scholarship of integration makes connections across disciplines, placing

specialities in larger context (Boyer, 1990, p18). In this way the scholarship of integration
seeks to find meaning in discovery, moving beyond traditional boundaries to involve a variety
of scholarly trends including those that are, interdisciplinary, interpretive, integrative (p 21).
The notion of ‘thinking out of the box‘, pivotal to the scholarship of integration, is vital to
engineering and engineering education. It involves the synthesis and interpretation of
knowledge to bring new insights to original research and ways of looking at things. The third
area of scholarship identified by Boyer is that of application (1990). This is also relevant to
an engineering and engineering education context as it is tied to disciplinary knowledge and
thus encapsulates the concept of work-based learning. Boyer‘s argument that the scholarship
of application is far more dynamic than the simple acquisition and application of knowledge
in that it necessitates the acquisition and application of skills and insight, resonates with the
overall aim of contemporary engineering education. The final area identified by Boyer, the
scholarship of teaching, involves actively linking teachers’ knowledge and understanding with
students’ learning. The scholarship of teaching acknowledges that scholars are also learners
(p 24) and that teaching not only involves transmitting knowledge, but also transforming and
extending it. The organic nature of knowledge transmission, transformation and extension is
central to learning and teaching in university level engineering education. Indeed, Boyer‘s
argument that … As a scholarly enterprise, teaching begins with what the teacher knows.

Those who teach must, above all, be well informed and steeped in the knowledge of their
fields (1990, p 23) not only accurately captures the high levels of theoretical knowledge that
engineering educators need to possess but also informs the basis of all good engineering
education – that of sound discipline-specific knowledge and insight.
Whilst from Boyer’s perspective, the relationship between the different areas of scholarship
may be defined as conceptually and pedagogically interdependent, from an engineering
education perspective a significant weakness with this approach is that whilst Boyer clearly
states that what is needed is a more inclusive view of what it means to be a scholar - a

recognition that knowledge is acquired through research, through synthesis, through practice
and through teaching …….. (1990, p 24) the basis upon which this assertion is made appears
to lack empirical grounding in that it is not based upon sound pedagogical research. Instead
it seems to offer a purely theoretical approach. Conversely, other scholars have sought to
critique the linkage between teaching and research (see for example, Jenkins et al, 1998;
Robertson & Bond, 2001; Jenkins, 2004), focusing on the concept of discipline-specific
research and how it may be applied within a teaching setting. Such research suggests that
whilst discipline-specific research may be linked to teaching, such a linkage is at best
tenuous, and at worst non-existent (Zaman, 2004).
Described as ‘amongst the most intellectually tangled, managerially complex and politically

contentious issues in mass higher education’ (Scott, 2005, p 53) the debate regarding the
relationship between research and teaching continues. Developing this debate one stage
further, arguments that in order to achieve high quality scholarly outcomes, university
teachers need to adopt an approach to teaching similar to that of research, founded upon
academic rigor and evidence (Healey, 2000; Elton, 2005) represents what for many appears
to be a somewhat contentious notion. Yet, for the concept of scholarship in engineering
education to become a reality, evidence-based practice in learning and teaching across the
discipline needs to become standard practice.
The SEER Project: Scholarship in Engineering Education Research Project
Project Rationale
Previous work by one of the paper author’s (Clark, 2009) put forward a learning and
teaching proposition developed to promote and enhance the student experience within
engineering education. Put simply, the proposition is:
Relationships + Variety + Synergy = Environment for Success (R + V + S = Success)

This approach captures the argument that the required outcome of any learning and
teaching encounter is success – for both the student and the teacher. The main challenge
faced by engineering educators is how to create a learning environment in which such
success can be achieved. Based on pedagogical theory and research, and encapsulating one
of the author’s own experiences both as a professional engineer and engineering educator,

the approach contests that there are three key components to the creation of an appropriate
and innovative scholarly learning and teaching environment for engineering education. These
three components are: Relationships: Variety: and, Synergy. In developing the approach the
underlying aim was to bring research based ideas into engineering education in such a way
so as to enhance the student experience whilst providing a useful and usable framework for
colleagues that would stimulate engineering teachers to engage with the scholarship of
learning and teaching.
The first component, relationships (R), are crucial to the learning environment in higher
education and as such need to be valued and nurtured (Barnett & Coate, 2005; Cowan,
2006; Cornelius-White, 2007; Foster, 2008). In the learning environment, a myriad of
complex relationships exist extending far beyond the classroom. From a learning perspective
the most important relationships are arguably those established within the university
environment encapsulating friendships between students, and professional relationships
between lecturers and students, support staff and students, and also amongst faculty
colleagues. Research suggests that relationships are key to addressing issues pertaining to
retention and transition and that by engendering a ‘sense of belonging’ Universities can do
much to prevent high numbers of student ‘dropping out’ (Read et al, 2003; Quinn, 2005;
Garner, 2007; Pitman & Richmond, 2008). By purposefully encouraging students to develop
supportive scholarly relationships through the use of purposefully designed pedagogic
activities, including those based around regular and project work, the RVS approach provides
an active learning environment in which students not only gain from developing friendships
and supportive networks, but also acquire the strong team working skills and abilities
required by employers. Furthermore, by adopting a ‘tutorial’ approach to teaching, in which
time and care is taken to develop an individual relationship with each student, a sense of
trust and mutual respect between the lecturer and students is fostered.
The second component of the approach, Variety (V), relates to innovation in learning and
teaching. In contemporary education, innovation is often associated with technology – yet,
whilst technology has its place, there is a clear need for students to be subjected to a range
of different learning experiences. Given the wide-range of different ways in which students
learn (Entwistle & Ramsden, 1982; Entwistle, 1991; Biggs, 1993; Cuthbert, 2005) it is
important that all educators adopt a variety of approaches to teaching. This is particularly
the case in engineering education where students need to be given a learning experience
that is significant within the discipline context, yet appropriate to the task in hand both for

teaching and assessment (Prosser & Trigwell, 1999; Fry et. al, 2009). In engineering
education there are numerous opportunities to introduce variety into the curriculum inside
the university setting with laboratories, manufacturing, simulation and much more for
teachers to choose from.
Finally, in order to achieve a Synergenic (S) learning experience, the concept of constructive
alignment (Biggs & Tang, 2006) was built upon in such a way so as to achieve Synergy not
only within and across the curriculum, but also across society – including industry and the
professional bodies. The importance of aligning the engineering curriculum with the
requirements of professional bodies and industry is reflected in the literature (RA Eng. 2007;
Leitch, 2006; Spinks et al., 2006) which argues that in order for engineering graduates to
meet the fast-changing requirements of the profession they need to be equipped with high
level discipline specific skills as well as more transferable generic ‘softer’ skills. Additionally,
the concept of Synergy in engineering education relates to a Synergenic classroom
environment in which teachers and students work together to solve engineering related
problems or reach an academic goal. A good example of Synergy within engineering
education may be found in the CDIO approach of conceive, design, implement and operate’
(CDIO, 2011).
The uniqueness of the RVS approach is that it brings together all three distinctive
components together in an empirically grounded, yet practically applied manner. By taking
account of all three components concurrently, an enhanced learning environment is created
for both students and lecturers alike. This environment is one in which student and teacher
success is evident not only in the measurable outputs of education (student results), but also
in what is observed to be a notable growth in student understanding of key concepts and
theories.
Having developed the RVS approach, the program lecturer set about introducing it into his
teaching. In order to empirically evaluate the success and appropriateness of the approach it
was decided to employ a social research to conduct a pedagogical research study. This paper
is result of the subsequent collaboration.
Project Approach
-

Introducing RVS to Engineering Education.

The RVS approach was first introduced into an Engineering Project Management offered at
Graduate Level as part of a MSc in Engineering Management. Prior to redeveloping the
program, student feedback for the previous three years was analyzed. It was evident that
the students’ were generally dissatisfied with the traditional learning and teaching approach
of formal lectures and tutorials and that they experienced difficulties in applying theory to
practice. Taking into consideration Boyer’s (1990) conceptualization of scholarship, the
program lecturer considered in some depth how the RVS approach could best be introduced
and embedded into the curriculum. From the onset, the idea that Relationships form the
basis of a positive learning environment directed the lecturers approach. Focusing on the

relational aspects of the learning environment he redeveloped the course materials in such a
way so as to promote a sense of belonging and cohesiveness between the students, the
lecturer and the program content. A ‘tutorial’ approach to learning and teaching was written
into the curriculum in which students are given individual attention and encouragement.
Active learning approaches, based upon group and project work are used to encourage
students to form their own support networks and groups.
Concurrently, the concept of Variety was incorporated within and across the curriculum by
‘thinking out of the box – and out of the classroom’. This involves integrating ‘Engineering
Heritage’ into the curriculum; firstly as a learning and teaching tool to provide the
engineering content and context for a graduate level engineering project; and secondly to
create an environment in which students can discover for themselves the fundamental
principles of engineering management and apply such learning to their individual projects.
Learning approaches used include fieldtrips, group projects, short films, traditional lectures,
role-play and real-life case-studies. The concept of Synergy was achieved by aligning the
learning and teaching tools with the RVS approach, and by building into the curriculum the
expectations and requirements of professional bodies and employers. In this way the module
provides students with a Synergic learning experience in which the module outcomes are
constructively aligned with the overall program outcomes and with other external drivers
such as employability. Furthermore, in order to achieve Synergy in learning and teaching,
and in the critical evaluation of the RVS approach, the authors worked together to develop a
conceptual framework upon which the evaluation of the RVS approach is built.
-

Conceptual Framework

Defined as ‘the basis of analysis’ Strauss & Corbin (1998) argue that concepts represent the

‘building blocks of analysis’ (p 202). From this perspective a conceptual framework brings
together the building blocks, articulating and clarifying relationships between them. In this
way the framework provides a coherent foundation upon which subsequent empirical
investigation may be conducted. This perspective was also discussed by Dewey (1938) who
drew attention to the importance of conceptualism arguing that…

‘The conceptual

dimension is held to be logically an objective necessary condition in all determination of
knowledge’ (p263).
In proposing a conceptual framework upon which to conduct research into the Scholarship of
Engineering Education, the Scholarship of Integration acts as a linkage between the
Scholarship of Discovery and Application.

Figure 1: Conceptual Framework: The Scholarship of Engineering Education
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The above conceptual framework shows that student success is achieved by integrating the
concepts of Variety and Relationships in a Synergenic manner that is underpinned by the
concept of Scholarship.
Critical Evaluation of the RVS Approach

-

Methodology

Using a mixed methodological approach, an exploratory study was undertaken the aim of
which was to investigate the primary research question “To what extent can the RVS

approach to engineering education enhance students learning experience?” The first stage
of the research comprised non-participatory, overt observations. Utilizing the conceptual
framework, an observational schedule was developed and used to make a contemporaneous
record of the students’ learning experiences. Two distinctive sets of observation took place
with two separate cohorts of students.
Based upon the conceptual framework, the ‘observational schedule’ was used as a basis for a
qualitative record of students’ learning on two separate fieldtrips in which the ‘Heritage of
Engineering’ formed the pedagogical basis of the sessions. The learning experiences of two
separate cohorts, both studying Engineering Project Management as part of a Master’s in
Engineering Management were observed and analysed using a grounded theory approach.
Both fieldtrips involved a two-stage visit to the city of Bristol in the South West of the UK.
Bristol is located about 100 miles away from the University and was chosen as an ideal
location for the fieldtrip because of its rich engineering heritage. The first stop of the fieldtrip
was the Clifton Suspension Bridge just outside the city.
The second stage of the study comprised a quantitative survey aimed at capturing students’
perceptions of the various components of the RVS approach. The survey was administered to
a group of 90 students to which the response rate was 95.55% (N = 86). The findings from
the observations were analysed using a grounded theory approach (Strauss & Corbin, 1998).
Questions, which in addition to building on the findings of the observations, were grounded
in the literature, were divided into three sections covering relationships, variety and synergy.
The survey findings were analysed using descriptive statistics.

Research Findings
-

Stage 1: Observations

Designed and built by an individual whom many believe to be the most influential British
engineer of all time, Isambard Kingdom Brunel (BBC, 2002), the Suspension Bridge provides
an excellent example of the wider value that engineering adds to society. A testament to the
importance of engineering is that large parts of Brunel’s Victorian engineering innovation are
still in use today with much of the infrastructure reliant on Brunel’s railways, bridges and
tunnels. The second part of each of the fieldtrips was to the ss Great Britain, which is
moored in a purpose built museum in Bristol city centre. The first ship to combine the screw
propeller and an iron hull, the ss Great Britain is considered the forerunner of modern
shipping and provides an ideal example of engineering heritage and contemporary
engineering innovation in that the manner in which the ship has been restored and
preserved owes much to the engineers of today (for further details see Watkinson et al.,
2005).
During the first set of observations the sample comprised 24 males and 6 females; the
second sample was larger with 36 males and 8 females. The range of cultural backgrounds
was diverse across the two cohorts with students originating from 17 different countries.
Upon arriving at the Clifton Suspension Bridge, both cohorts of students were given the
opportunity to explore at their own pace. In small groups, they were observed looking in
wonder at the technical and aesthetic aspects of the bridge. Being engineers first and
foremost, many understood the engineering detail very well, but by experiencing the bridge
for themselves they were able to contextualize both the historical and contemporary
significance of the bridge. The discussion and debate was observed to be around both
engineering and non-engineering issues. What was most notable was the manner in which
the students, working in small groups, actually ‘looked’ at the bridge. The majority not only
walked over the bridge, but also walked under it and around it – closely examining and
commenting on the engineering and architecture as they did so. Lively discussions relating to
the capacity of the bridge, the strength of the cables and the severe, yet beautiful,
geological environment in which the bridge had been built indicated the students’ level of
interest and provided a good example of ‘action learning’ in progress. Interestingly, the
concepts and theories relating to engineering project management formed the basis of some
discussions, with students’ different professional and demographic backgrounds providing an
interesting mix in which learning took place. That the majority of students had not been
previously exposed to ‘Engineering History’ in a UK context was evident as, on each
occasion, they grouped together to debate how, when the bridge was built, the project
managers might have interacted with the workforce and managed the whole process.

Throughout the visit, knowledge-exchange between and across the groups of students was
very apparent. Their level of understanding in respect of the wider societal aspects of the
bridge varied, with one or two commenting on how the bridge itself would have radically
changed the lives of the two communities it connects. It was interesting to note that, in both
cohorts, upon leaving the bridge many of the conversations had turned away from the
technical aspects of the structure and were focused more on the project management
involved in its building and sociological benefits resulting from its completion.
The second part both fieldtrips was to the ss Great Britain. Upon arriving at the ss Great
Britain the students entered the dockyard obviously excited and in a state of ‘awe’ as they
took in their surroundings. The ‘wow factor’ that engineering can have was apparent as the
students commented: “Wow”; “Look at this”; “This is something”; “Just imagine …”. Such
was their interest in what they were seeing, it proved difficult to get the students to a prior
arranged presentation by the exhibit manager. Breaking into small groups the students were
observed linking their classroom learning to the real-life example that was before them. They
appeared equally interested in the external engineering of the ship as they were with its
internal make-up (notably, the majority of students in both cohorts seemed particularly
taken with the engine rooms). Discussions centered on the various characteristics associated
with the ship design and construction. Almost all of the students commented on the way in
which the technical aspects of the overall design of the ship, when considered together with
what they perceived would have been a difficult and somewhat ‘basic’ work environment,
would have meant that the construction of the ship would have been a highly complex and
somewhat fraught process. The ship itself provided the ideal medium with which both
cohorts were able to contextualize their learning in a ‘real-life’ setting. Conversely, although
most of the time was spent looking at the ‘engineering’ aspects of the ship, the crew and
passenger cabins sparked debate about the conditions on board. Like the bridge, the ship
promoted discussion around a range of subjects with students contrasting their personal
experiences with the history, artefacts and stories relating to the ship. The final part of the
trip took place at the bow of the ship. With noise and work going on all around as further
conservation and building work within the dockyard environment took place, the classroom
truly represented a ‘real’ project environment. The speaker’s knowledge and enthusiasm for
the high profile conservation project was obvious to the observer, indeed several students
took advantage of the speakers to gain more insight into the project and the broader project
management profession. The researcher’s final narrative following the observations of the
first cohort summed up the experience:

“The visit had provided the opportunity to get out of the classroom. It was

‘real-life’ learning at its best. The opportunity for the students to interact
with two very different, but linked historical Projects – both of which
have a particular place in contemporary society. Two examples of real-life
engineering at work. The chance to meet real people – who solve real
problems. To think about how, in the past, engineering has contributed
to building our society. Every student I asked had enjoyed the day”.
-

Stage 2: Questionnaire Focusing on Students’ Perceptions of the RVS
approach

The questionnaire was divided into four main sections: Demographics (including work
experience): Relationship questions: Variety questions: and, Synergy questions.
Sample Demographics
The questionnaire was administered to a total of 90 students. The response rate was high
with 86 responses were received across the two cohorts. With regards to gender, 65 of the
respondents were male, 21 were female. The students originated from 17 different countries
across the globe. The students were asked to define their ethnic background. The data was
coded and simplified into 3 primary categories, Asian, Black, and White. Each category was
then further sub-divided into British, European and Other. Figure 1 below shows that half of
the sample were of Asian ethnicity from a Non-UK / EU background.

Figure 1: Students‘ Ethnic Background
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The students brought with them a mixture of prior work experience ranging from
undergraduate study only to senior management in the engineering industry. Figure 2
provides an overview of the sample’s work-related antecedence.
Figure 2: Students Previous Experience
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The research revealed that majority of students had no prior work experience (other than
work-based learning) and had enrolled on the Master’s Program directly from their
undergraduate studies.
-

Relationship Questions

As a discipline, Engineering Project Management requires people to work together in teams.
Engineering Project Managers require high levels of communication skills and the ability to
build relationships with people at all levels. The value of the RVS approach in promoting this
is apparent in the students’ perceptions as depicted in Figure 3. Across both cohorts, the
lecturer worked hard to enhance the student learning experience by developing individual
relationships with the students. The module was designed is such a way so as to promote
group working and team cohesion. For ‘relationships’ the questions were:
1. The group work in the module has enabled me to build some close friendships
2. The group work has provided the opportunity for me to develop my communication
skills
3. Working with others on the same course has helped me understand the main issues

4. The module lecturer has been approachable throughout the module
5. I found it difficult to work in a group.
The results of the ‘relationship’ questions show that the manner in which the program was
taught encouraged the students to develop strong relationships with each other. It also
shows that the lecturer was perceived to be ‘approachable’ by all of the sample.
Figure 3: Student Perceptions in Relation to ‘Relationships’ (Percentages)
SA – Strongly Agree: A – Agree: N – Neutral: D – Disagree: SD – Strongly Disagree.
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Variety Questions

The concept of ‘Variety’ is particularly pertinent in engineering education as it enhances the
students’ learning whilst exposing them to different engineering focused learning
experiences. Building ‘Variety’ into the curriculum in an innovative and academically valid
manner was not easy. However, by using a number of different tools and approaches – and
by taking learning out of the classroom / laboratory, the lecturer put together a varied
curriculum which placed student learning at the centre. For Variety the questions were:

1. The different learning and teaching approaches used in the module have made
the content more interesting
2. The different learning and teaching approaches used in the module have made
the content more understandable
3. The use of real-life examples has helped me appreciate the range of practical
issues I may encounter in engineering project management
4. The facilitated class discussions have been helpful in helping me understand the
issues
5. The lectures provided the foundation for the rest of the module.
6. The fieldtrip made me think about my own approach to project management.
Figure 4: Student Perceptions in Relation to ‘Variety’ (Percentages)
SA – Strongly Agree: A – Agree: N – Neutral: D – Disagree: SD – Strongly Disagree.
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The results of the variety questions show that the VRS approach to learning was
overwhelmingly perceived positively by the students.
-

Synergy Questions

As previously discussed, the adopting of a Synergenic approach to learning and teaching was
developed out of Biggs’ concept of ‘Alignment’ by taking into account the wider aspects of

the Scholarship of learning as applied to engineering education (Biggs & Tang, 2007). Thus
the program was designed in such a way so as to meet student expectations whilst fitting in
with academic, professional, industrial and societal demands. The questions relating to
‘Synergy’ were:
1. The content of the module is relevant to modern-day engineering practice
2. The module content provides a good foundation for the coursework
3. The group work in the module is good preparation for working in a team
4. The real-life case-studies used in the module help me understand the theoretical
background
5. The fieldtrip has brought to life the theoretical and practical issues surrounding
Engineering Project Management.
Figure 5: Student Perceptions in Relation to ‘Synergy’ (Percentages)
SA – Strongly Agree: A – Agree: N – Neutral: D – Disagree: SD – Strongly Disagree
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The survey results suggest that by adopting a synergenic approach to learning and teaching,
the module lecturer had put together a program that allowed the students to conceptualise
the theoretical underpinning of the course in such a way that brought ‘learning to life’.
Discussion & Conclusion

In developing and critically evaluating the RVS approach the paper authors have created an
innovative and empirically grounded approach to learning and teaching in engineering
education that aims to encourage engineering educators to engage with the concept of
scholarship. This has been achieved by moving away from the complexities and seemingly
idiosyncratic language manifest across pedagogical and sociological disciplines towards a
more engineering ‘friendly’ and appropriate model which has been tried and tested in the
engineering classroom. The module upon which the RVS evaluation has been based has a
pass rate. Student feedback indicates that the RVS approach works by providing with a
supportive, interesting and interactive learning environment. The RVS approach inspires
student engineers to engage with their own learning; levels of attendance in sessions are
consistently over 90% with students making the most of the range of learning opportunities
provided.
By providing a learning environment which deliberately takes account of engineering
perspectives, the RVS approach is fundamental to student success. Experience of using the
approach has shown that it is ideal when dealing with threshold concepts (Land et al. 2008).
By encouraging students to develop strong collegial relationships and work together to
critically analyse and solve engineering problems by looking at them from a variety of
different perspectives, synergy in learning occurs - ultimately promoting success.
The RVS approach is being ‘rolled out’ to a number of engineering modules, the pedagogical
value of which will be critically evaluated and the results used to develop a tool with which
an individual may assess their own learning and teaching approach utilizing the RVS
Portfolio. By continually developing and critiquing the approach, and by disseminating the
knowledge acquired from the ongoing evaluation, the RVS approach has the potential to
positively impact engineering education on a wide scale. Given the high numbers of students
who ‘drop out’ of engineering studies the need to develop an ‘engineering-friendly’
pedagogical approach has never been so high.
Conclusion
In conclusions, as a discipline engineering has never been so important to society. Whilst it
may be argued that the discipline has long played a central role in societal advancement,
underpinning the agricultural, industrial and more recently the digital revolutions, society’s

need for highly motivated and educated engineers has arguably never been greater.
Conversely, the demands placed on engineering education to produce the next generation of
engineers, are, in the UK at least countermanded by reductions in university funding and
increased student demand and expectation. The RVS approach has been developed over a
number of years to provide an approach that is both accessible to engineering educators and
underpinned by scholarship. The authors contest that this approach offers the means by
which engineering educators can tackle the challenges of the contemporary university
environment in such a way so as to promote and enhance engineering students learning.

References
Barnett, R., & Coate, K., (2005). Engaging the Curriculum in Higher Education. Maidenhead,
OU Press.
Bawden, A. (2010). Skills Shortage is getting worse bosses warn. The Guardian. 18/5/10.
Availabe from: http://www.guardian.co.uk/education/2010/may/18/skills-shortage-worsens
Accessed 11/2/11
BBC (2002). Churchill voted greatest Briton. Available from
http://news.bbc.co.uk/1/hi/entertainment/2509465.stm Accessed 28th July 2011.
Biggs, J., (1993). “What Do Inventories of Students’ Learning Process Really Measure? A
Theoretical View & Clarification”. Educational Psychology. 63. 1. pp 3-19.
Biggs, J. & Tang, C. (2007), Teaching for Quality Learning at University. Maidenhead. SRHE.
3rd Edition.
BIS (2011). Students at the Heart of the System. Department for Business, Innovation &
Skills. London. HMSO. June 2011.
Boyer, E.L. (1990), Enlarging the Perspective. In Boyer, E. L. (ed). Scholarship Reconsidered:
Priorities of the Professoriate. Chapter 2. pp 15-25. The Carnegies Foundation for the
Advancement of Teaching. Princeton. NJ.
Burke, R.J. & Mattis, M.C. (2007). Women and Minorities in Science, Technology,
Engineering & Maths. Cheltenham. Edward Elgar.
CBI. (2008), UK Sees shortages of engineering graduates. Confederation of British Industry.
Available from: http://www.get.hobsons.co.uk/news/Education/752 Accessed 11/2/11
CDIO (2011), Conceive, Design, Implement, Operate. www.cdio.org Accessed 20/7/11.
Clark, R. (2009), “Using Heritage to Promote Student Learning”. ASEE Global Colloquium
Conference Findings. Cape Town. Available from:
http://aaee.com.au/conferences/AAEE2009/PDF/AUTHOR/AE090129.PDF
Accessed 28th July 2011.
Cornelius-White, J. (2007). Relationships are Effective: Meta-Analysis. Educational Research.
77. 1. pp 113-143.
Cowan, J. (2006). On Becoming and Innovative University Teacher. Buckingham. SRHE. OU
Press.
Cuthbert, P.F. (2005). “The Student Learning Process: Learning Styles or Learning
Approaches?”. Teaching in Higher Education. 10. 2. pp 235-249.
Dewey, J. (1938). Logic – The Theory of Inquiry. New York: Holt.
Elton, L. (2005). ‘Scholarship and the Research and Teaching Nexus’. In Barnett, R. (2005).

Reshaping the University: New Relationships between Research, Scholarship and Teaching.
Maidenhead. Society for Research into Higher Education. Chpt 8. pp 99-118

Engineering Council (2010). Engineering Courses in the UK. Available from:
http://www.courses-careers.com/undergraduate/subject-guide/7126-engineering-courses-inthe-uk.html?showall=1 Accessed: 14/2/10.
Entwistle, N., (1991). “Approaches to Learning & Perceptions of the Learning Environment”.
Higher Education. 22. 2. pp 201-204.
Entwistle, N. & Ramsden, P., (1982). Understanding Student Learning. New York, Croom
Helm
Foster, K.C. (2008). “The Transformative Potential of Teacher Care as Described by Students
in a Higher Education Access Initiative”. Education and Urban Society. 41. 1. pp 104-126
Fry, H., Ketteridge, S., Marshall, S., (2009). Teaching and Learning in Higher Education:
Enhancing Academic Practice. London. Routledge. 3rd Edition.
Garner, R. (2007). “More than 100,000 students drop out of university after first year”. The
Independent. 26/7/07. Available from:
http://www.independent.co.uk/news/education/education-news/more-than-100000students-drop-out-of-university-after-first-year-458758.html
Accessed 14/2/10
Healey, M. (2000). ‘Developing the Scholarship of Teaching in Higher Education: A DisciplineBased Approach’. Higher Education Research & Development. 19. 2. pp 169-189
Home Office (2010), Government-approved shortage occupation list for Tier 2 of the Points
Based System. Available from
http://www.ukba.homeoffice.gov.uk/sitecontent/documents/workingintheuk/shortageoccupat
ionlist.pdf
Accessed 11th February 2011.
Jenkins, A., Blackman, T., Lindsay, R. & Paton-Saltzberg, R. (1998). ‘Teaching and Research:
Student Perspectives and Policy Implications’. Studies in Higher Education. 23. 2. pp 127-141
Jenkins, A. (2004) A Guide to the Research Evidence on Teaching-Research Relations.
London. Higher Education Academy.
Land, R., Smith, J., & Meyer, J. (2008). Threshold Concepts Within the Disciplines. London.
Sense Publications.
Leitch, S. (2006), Leitch Review of Skills: Prosperity for all in the global economy – world
class skills, HM Treasury Report, London
NSF. (2009), Closing the Gender Skills Gap: A National Skills Forum Report on Women, Skills
and Productivity, London, National Skills Forum.
NSS (2011). National Student Survey. Available from: http://www.thestudentsurvey.com/
Accessed 28/7/11.
Prosser, M. & Trigwell, K. (1999). Understanding Learning and Teaching. Buckingham. SRHE.
OU Press.

Pitman, L.D. & Richmond, A., (2008). “University Belonging, Friendship Quality, and
Psychological Adjustment During the Transition to College”. Journal of Experimental
Education. 76. 4. pp 343-362.
Quinn, J., (2005). “Belonging in a Learning Community: The Re-Imagined University and
Imagined Social Capital”. Studies in the Education of Adults. 37. 1. pp 4-17.#
Read, B., Archer, L., & Leadwood, C. (2007). “Challenging Cultures? Student Conceptions of
‘Belonging’ and ‘Isolation’ at a Post-1992 University”. Studies in Higher Education. 28. 3. pp.
261-277.
Royal Society (2011). Increasing the size of the pool. London. The Royal Society.
RA. Eng. (2007), Educating Engineers for the 21st Century. London, Royal Academy of
Engineering.
RAEng (2009), Inspiring Women Engineers. London. Royal Academy of Engineering
Robertson, J. & Bond, C.H. (2001). “Experiences of the Relation between Teaching and
Research: What do Academics Value?”. Higher Education Research and Development. 20. 1.
pp 5-19.
Scott, P. (2005). ‘Divergence or Convergence? The Links between Teaching and Research in
Mass Higher Education’. In Barnett, R. (2005). Reshaping the University: New Relationships
between Research, Scholarship and Teaching. Maidenhead. Society for Research into Higher
Education. Chpt 4. pp 53-66
Spinks, N., Silburn, N. & Birchall, D. (2006), Educating Engineers for the 21st Century: The
Industrial View. London. Royal Academy of Engineering.
Strauss A. & Corbin J. (1998). Basics of Qualitative Research: Techniques and Procedures for
Developing Grounded Theory. London. Sage.
Watkinson, D., Tanner, M., Turner, R., & Lewis, M. (2005). ss Great Britain: teamwork as a
platform for innovative conservation. The Conservator, 29, 73-86.
WISE. (2011), Women in Science and Engineering. http://www.wisecampaign.org.uk/
Accessed 20/7/11.
Zaman, M.Q. (2004) Review of the academic evidence on the relationship between teaching
and research in Higher Education. London: Department for Education and Skills

