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Abstract  

The connection between research and teaching is one of the main attributes of higher 

education. Aside from this link, the relation between higher education and the world of 

work is another prevailing facet, particularly in education for the professions. In 

engineering education, both aspects – connections to research and professional practice – 

have been under continuing discussion regarding the extent to which these aspects should 

be included in the curriculum. This thesis focuses on this discussion; the aim is to explore 

how academic staff approach connections to professional practice and research in the 

engineering curriculum. A brief historical overview is displayed to present the 

background regarding the relation to professional practice and research in engineering 

education. The conceptual framework is based on the literature on curricula, teaching and 

learning regimes, connections to professional practice, connections to research, and 

academic drift. Methodologically, the work builds on an interpretive approach, using case 

studies and a discourse analysis as the primary methodologies. The results reveal three 

overarching discourses and each discourse has a distinct relation to the inclusion of 

professional practice and research in the curriculum. Here, the functions of these 

discourses are primarily preserving the characteristics of each programme and securing 

the boundaries of each programme from the different types of influences threatening 

these characteristics. Different strategies for including connections to professional 

practice, and for dual coupling of connections to research and professional practice, with 

the aim of motivating students and preparing them for the engineering profession, were 

identified. The findings show that links to research can be included in the curriculum 

while keeping the connections to professional practice in place, hence forming a seamless 

blend. Thus, the facet of academic drift that is assumed to be created by the inclusion of 

research links and leading to a loss of connections to professional practice was 

questioned, and it was argued that research-based activities in the curriculum contribute 

to the formation of professional knowledge. On the basis of the identified discourses and 

strategies, it was concluded that neither connections to professional practice nor 

connections to research can be a case of a one-size-fits-all approach; instead, each 

discourse requires local adjustments when implementing these connections in the 

curriculum. The results indicate that in the future, the discussion should focus on how to 

best combine the two types of connections because both are important aspects in the 

formation of professional knowledge. 
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Sammanfattning 

Ett av den högre utbildningens främsta kännetecken är dess koppling till forskning. 

Utöver detta samband är även länken till arbetslivet ett framträdande attribut, framför allt 

inom professionsutbildning. Inom ingenjörsutbildning har båda dessa aspekter – 

anknytning till forskning och ingenjörsprofessionen – länge diskuterats, bland annat 

gällande i vilken utsträckning dessa båda aspekter bör utgöra inslag i undervisningen. 

Denna avhandling fokuserar på denna diskussion och syftet är att undersöka hur 

akademisk personal tar sig an kopplingen till professionen och forskningen i 

undervisningen. Genom en historisk översikt över ingenjörsutbildningens utveckling 

redogörs för bakgrunden till dagens professions- och forskningsanknytning inom 

ingenjörsutbildningen. Det konceptuella ramverket bygger på ett sociokulturellt 

perspektiv som belyser hur akademisk personal formas i och formar gemensamma 

förhållningssätt kring undervisning. Därutöver redogörs för litteratur som beskriver hur 

utbildningars innehåll skapas och vilka faktorer som påverkar processen. Därefter belyses 

professionskoppling, forskningskoppling, och akademisering. Det empiriska arbetet 

bygger på ett tolkande förhållningssätt, med fallstudier och diskursanalys som de 

framträdande metoderna. Resultatet visar på tre övergripande diskurser som var och en 

har en distinkt relation till professions- och forskningskoppling i undervisningen. 

Diskurserna tycks främst syfta till att värna och bevara de specifika egenskaperna hos vart 

och ett av utbildningsprogrammen samt till att säkra dem från olika typer av influenser 

som hotar dessa egenskaper. Olika strategier för att inkludera professionskoppling och för 

att inkludera en kombination av forsknings- och professionskoppling identifierades. Det 

övergripande syftet med dessa strategier tycks vara att motivera studenter och förbereda 

dem för ingenjörsyrket. Resultatet visar att forskningsanknytning kan göras parallellt med 

professionsanknytning i en sömlös blandning och därmed ifrågasattes antagandet att 

forskningsanknytning skulle leda till att ingenjörsutbildningens professionskoppling går 

förlorad. I stället drogs slutsatsen att forskningsbaserade aktiviteter i undervisningen 

bidrar till professionsrelaterad kunskap. Med utgångspunkt i de identifierade diskurserna 

och de olika strategierna drogs även slutsatsen att varken professions- eller 

forskningskoppling kan förväntas genomföras på ett och samma sätt i olika 

ingenjörsutbildningar, snarare behövs anpassning till lokala förhållanden inom de olika 

ingenjörsprogrammen när dessa aspekter implementeras. Slutligen drogs slutsatsen att 

diskussionen kring professions- och forskningskoppling i framtiden bör inriktas på hur 

man bäst kombinerar de två eftersom båda är betydelsefulla komponenter i formandet av 

professionsrelaterad kunskap. 
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1 Introduction 

One of the main attributes of higher education is the link between research and teaching, 

an ideal originating from von Humboldt in the early nineteenth century (Östling, 2018). 

This connection has been widely recognised (e.g., Henkel, 2004; Neumann, 1992) and is 

commonly accentuated on the institutional, national and international policy levels to 

ensure a solid research-based foundation in higher education (e.g., Magna Charta 

Universitatum). Aside from this link between research and teaching, the relation between 

higher education and the world of work is another prevalent aspect that is often 

emphasised on the policy level, for example in the Swedish Higher Education Ordinance 

(1993:100) and in the Bologna Process (European Higher Education Area, 2019). There 

are, however, contending views regarding this connection. On the one side, there are 

those emphasising that the purpose of higher education is building knowledge for its own 

sake, regardless of the extrinsic interests, whereas on the other side, there are others 

noting that the purpose of higher education is to equip students for future professional 

practice (Sin & Neave, 2014; Teichler, 1999; Tomlinson, 2013). This contention is of 

particular interest in education for the professions, where the aim to prepare students to 

work as professionals is recognised.  

With its inherent connections to engineering professional practice, the history of 

engineering education has been permeated with calls for increasing connections to 

science and research-based knowledge (Björck, 2016; Kaijser, 1998; Lindqvist, 1992; 

Pålsson, 2003). These requests have led to stronger research links and, consequently, an 

academisation of engineering education (Björck, 2016; Harwood, 2010). In turn, this 

academisation process has led to a concern where some fear that this change towards a 

stronger emphasis on scientific and research-based knowledge will lead to a loss of 

connections to professional practice (e.g., Christensen & Newberry, 2015). In addition, in 

the case of engineering education, there are also other challenges and tensions involved, 

including the demands for incorporating issues on, for example, sustainable development 

(National Academy of Engineering, 2008; UNESCO, 2010), discussions on the 

proportions between theory and application (Björck, 2016; Lindqvist, 1992; Pålsson, 

2003) and discussions related to curriculum overload (Pålsson, 2003; Seely, 2005). Thus, 

the demands are numerous in terms of the choices to be made and aspects to include in 

the engineering curriculum.  

As mentioned above, there is policy on different levels guiding higher education and the 

design of the curriculum, for example regarding connections to research in the curriculum 

in the Higher Education Act (1992:1434) and the Higher Education Ordinance 
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(1993:100). Aside of these policies and guidelines, the academic staff members are to a 

large extent free to decide how to design and conduct their own teaching. Thus, in the 

current thesis, the academic staff and their perceptions and actions regarding the inclusion 

of connections to research and professional practice in the engineering curriculum, are in 

focus. In the literature, some studies have focused on the perspectives of academic staff, 

for example in engineering education, in relation to the connections to research and 

professional practice, respectively (e.g., Robertson & Bond, 2001; Speight, Lackovic & 

Cooker, 2013). Nonetheless, there is a lack of publications focussing on both aspects. 

Hence, the main contribution of the current thesis is the provision of a dual approach that 

captures both aspects. 

1.1 Aim and research questions 
The aim of the current thesis is to explore how academic staff approach the connections 

to professional practice and research in the engineering curriculum.  

The following research questions are posed: 

 How do academic staff perceive and handle connections to professional practice 

in the curriculum?  

 How do academic staff perceive and handle the duality of connections to research 

and professional practice in the curriculum?  

 What are academic staff’s discourses on connections to professional practice and 

research in the curriculum? What are the functions of these discourses? 

 

1.2 Outline of the thesis 
In Chapter 2, a historical overview of the emergence and development of engineering 

education is presented; here, the purpose is to explore the historical background in 

relation to connections to professional practice and research in the engineering 

curriculum. In Chapter 3, the conceptual framework is presented, including teaching and 

learning regimes, the curriculum, connections to professional practice, connections to 

research and academic drift; this chapter includes definitions of the concepts applied in 

the current thesis. The overarching methodology and research design are presented in 

Chapter 4 along with a section describing the context of the research. Chapter 5 presents 

the main findings from the studies presented in the appended papers. Chapter 6 concludes 

by discussing the findings in relation to the conceptual framework; this is followed by 

implications for practice and suggestions for further research.  
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2 History of engineering education 

This section provides a brief historical overview of the formation and development of 

higher education in the area of engineering. The purpose is to illustrate the long-lasting 

debate in terms of whether to emphasise, on the one hand, theory and science or, on the 

other hand, practice and application in engineering education and – specifically regarding 

the aim of the current thesis – to illuminate the parallel discussion on whether to include 

connections to research and professional practice in the engineering curriculum. In this 

condensed retrospect, the Swedish context is the focal point; nonetheless, a selection of 

international aspects on engineering education is included. Moreover, aside from higher 

engineering education, which is the centre of attention in the current thesis, some 

examples of engineering education at other levels in the educational system will be 

presented, to illustrate the development of the engineering education sector. 

The formation of engineering education in Sweden began in the early nineteenth century 

and was primarily inspired by the German system, where science and mathematics 

together with influences from industry were emphasised. Two institutions providing 

engineering education were established during the 1820s, one of which was the 

predecessor of KTH Royal Institute of Technology in Stockholm (Björck, 2016; 

Lindqvist, 1992; Pålsson, 2003). The development of engineering education further 

evolved in close relation to industry and the ongoing industrialisation process, for 

example, by initiating new engineering programmes together with the developing 

industry and by arrangements in which industry provided the institutions with teaching 

staff and, in addition, where students would then conduct internships in industry. 

However, in this initial phase, there was a palpable tension between theory and practice, 

and arguments were raised for a more theoretical type of education based on science. 

Thus, the proportions between a scientific foundation and more applied subjects were the 

topic of lively discussions, especially among the academic leadership (Lindqvist, 1992). 

Starting from the early twentieth century, Swedish higher education in general became 

profoundly influenced by the German ideal of strong links between research and teaching 

initiated by von Humboldt in Berlin in the early 1800s (Östling, 2018). Thus, research 

and the links between research and teaching were – and have persisted as – important 

aspects in higher education, being emphasised in national policy since 1916 (Andrén, 

2013). This process also influenced engineering education; in addition, during the first 

decades of the 1900s, there was a significant change in perspectives within industry 

regarding the role of science in engineering education, because of, for example, an 

increase in large, high-tech companies that led to an increase in demands for engineers 
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with more scientific and theoretical knowledge. At that time, the concept of engineering 

science was introduced, allowing the scientific aspects to be emphasised, while still 

allowing demands from industry to be met. In addition, research and connections between 

research and teaching were then further emphasised. Thus, the academisation process 

towards robust research connections was partly based on requests from the Swedish 

industry; however, these demands were concurrently supported by engineering 

associations, higher education institutions, academic staff and students with the purpose 

of, among other things, increasing the societal and academic status of engineers and 

academic staff (Björck, 2016; Kaijser, 1998; Lindqvist, 1992; Pålsson, 2003). This 

increased urge for a scientific foundation for engineering, including aspirations for a 

higher status for both engineers and academic staff, illustrates that a professionalisation 

process was evolving and that engineering was in the process of becoming a science-

based profession (Brante, 2011).  

Both nationally and internationally, a more profound change in the role of research 

occurred during and after the Second World War, and this shift led to a stronger emphasis 

on research in Swedish engineering education institutions and also to increased research 

funding (Björck, 2016; Lindqvist, 1992; Pålsson, 2003). Also, in the United States, where 

engineering education initially had a solid base in the engineering practice and had robust 

connections to regional industry, a transformation towards research for academic staff 

and research-based engineering education occurred after the Second World War 

(Jørgensen, 2007; Seely, 1993). This major alteration was described by Seely (1993, p. 

373) as the ‘swinging pendulum’. Indeed, this turn towards research, science and

engineering science strongly influenced American engineering education (Akera & Seely, 

2015; Edström, 2018).  

In 1977 Swedish higher education became a unitary sector in which vocational 

programmes in, for example, teaching and nursing, were integrated into the higher 

education system. Vocational engineering education, however, was still mainly offered in 

upper secondary school (Olofsson, 1998). The purpose of this reform was to adapt all 

forms of higher education to the requirements of a working life and to strengthen the

links between research and teaching. However, the reform primarily led to the 

establishment of research within all these areas and, consequently, to the process of the 

academisation of these programmes (Andrén, 2013; Björklund, 1991). Since the reform in 

1977, the link between research and teaching has been emphasised in the Higher 

Education Act (1992:1434), which includes the basic regulations regarding Swedish 

higher education. Presently, it is declared that ‘the operations of higher education 
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institutions shall be organised to ensure that there are close links between research, and 

courses and study programmes’ (Higher Education Act, 1992:1434). Hence, building on 

the ideal of a strong link between research and teaching, both teaching and research are 

conducted within the higher education sector in Sweden and are thus not in separate 

institutions, as in some other countries. 

The academisation process has continued in engineering education across Europe, and in 

Germany, for example, the two types of engineering education institutions – technische 

hochschulen, offering higher engineering education, and fachhochschulen, established in 

the 1970s and providing vocational engineering education – gained equal status during 

the Bologna process, meaning that both could offer professional programmes and 

research-oriented programmes (Christensen, 2012). Also, in Great Britain, the 

polytechnics, established in the 1960s to offer courses that could meet the demands of 

industry (Neave, 1979), were upgraded in the 1990s to university status (Christensen, 

2012); in Sweden, a vocational type of engineering programme leading to a Bachelor of 

Science in Engineering degree (högskoleingenjörsexamen) were established in the early 

1990s after a transition process from upper secondary school to the higher education 

sector (Lindskoug, 1998).  

On an international level, the number of engineering programmes increased, and new 

specialisations emerged throughout the second half of the twentieth century (Jørgensen, 

2007). Higher engineering education in Sweden also became more specialised and the 

development of new technologies led to an increase of courses within each field of 

technology, which, in turn, led to a curriculum overload (Pålsson, 2003). Nonetheless, the 

proportion of courses in science and mathematics, denoted as the ‘core curriculum’ 

(Lindqvist, 1992, p. 20), has remained rather stable (Kaijser, 1998). In addition, the 

length of the higher engineering programmes (civilingenjörsprogram) in Sweden was 

extended in the late 1980s, going from four to four and half years (Pålsson, 2003) and 

then eventually to five years as a consequence of the Bologna process.  

In the late 1990s, the periods of internships in industry, which were mandatory in 

engineering education in Sweden and intended to be conducted during summer breaks, 

were abolished. Hence, there is currently no mandatory practice element to be conducted 

at a workplace in engineering education. There were several explanations for this 

decision, one related to the legal aspects of the degree requirements not allowing the 

inclusion of other elements than courses to award credits (HSV, 2006). Thus, the 

reduction of educational connections to professional practice was an obvious 

consequence, even if possibly unintentional. When the engineering programmes were 
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extended to five years, there were suggestions to reintroduce the internship period (e.g., 

HSV, 2006); this was, nonetheless, never realised; instead, additional courses were 

included. 

Since the 1980s, several reports – national and international and internal and external – 

have discussed engineering education, particularly the perceived need for developing 

engineering education (e.g., HSV, 2003; IVA, 1985; IVA, 1992; NAE, 2004; NyIng, 

1999; RAENG, 2007; RAENG 2010; Teknikföretagen, 2009). Several of these reports 

stressed an urgency in including additional aspects of professional practice and 

connections to industry in engineering education. In addition, in the most recent national 

evaluations of higher engineering education conducted in Sweden, requests were made 

for increasing the teaching research links and for increasing the use of external actors 

from industry and private and public organisations in the engineering curriculum (HSV, 

2006; UKÄ, 2013). The engineering education sector has responded to calls for change in 

the curriculum, although there are also internal initiatives. Examples of such initiatives 

include project- and problem-based learning, starting in the 1960s and 1970s, and the 

CDIO (conceive-design-implement-operate) approach, initiated in the 1990s, both 

emphasising the development of students’ professional skills (Crawley, Malmqvist, 

Ostlund & Brodeur, 2007; Edström & Kolmos, 2014; Kolmos & de Graaff, 2014). Both 

these examples have been influential in terms of developing engineering education 

worldwide (Graham, 2018). Thus, requests for increasing connections primarily to 

professional practice but also to research in the curriculum are continuously articulated, 

and different models for achieving such changes have been initiated and implemented. 

In summary, this brief historical overview reveals an academisation process in 

engineering education in Sweden and across other nations. In addition, the overview 

shows that the discussion regarding the research links and professional aspects in 

engineering education persist to the present day. Although some topics in the debate are 

continuously repeated and may appear to be the same, the content of what is discussed, 

for example, in relation to the specific professional skills and research links, has changed 

throughout this period (Edström, 2018; Jørgensen, 2007). More than 25 years ago, this 

increased complexity was acknowledged by Lindqvist (1992, p. 13-14), who concluded 

that ‘it is nowadays more complex than the simple dichotomy between theory and 

practice’, continuing that ‘to reconcile the conflicting demands of, on the one hand, 

offering a solid research-based and science-based education, and, on the other hand, 

delivering fairly well prepared engineers, will always be something of a compromise’. 
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3 Conceptual framework 

Aside from taking national laws and institutional policy regarding the formation of 

curricula into consideration, academic staff are largely free to choose how to design and 

conduct their teaching (e.g., Altbach, 2001; Boyer, Altbach & Whitelaw, 1994). Thus, 

when designing a curriculum and specific teaching and learning activities, the interests 

and preferences of academic staff exert a strong influence, and to understand a 

curriculum’s composition, a need exists to understand the academic staff’s perspectives 

(Barnett & Coate, 2005). 

In several studies focussing on work in academia and the academic profession, the 

academic staff’s attitudes and preferences regarding the core tasks of teaching and 

research have been focal points (e.g., Boyer, Altbach & Whitelaw, 1994; Pekkola, 

Carvalho, Siekkinen & Johansson, 2018; Rhoades, 2007). For example, Höhle and 

Teichler (2013) found that individual preferences exert a compelling effect on choices 

that are made, academics with a deep interest in teaching spend more time on teaching 

and a strong research preference leads to more time spent on research. Moreover, Leisyte, 

Enders and De Boer (2009) identified support for the teaching-research nexus among 

academic staff, as well as growing tension between research and teaching functions, 

which were attributed to changing funding structures. Geschwind and Broström (2015) 

reported similar results. Thus, individual interests and preferences are of importance 

because they influence the work of academic staff, and structural factors, including 

funding schemes and incentives, impact the conditions for their teaching activities. 

3.1 Teaching and learning regimes 
Aside from individual interests and preferences, and various structural factors, additional 

factors exist within the environment in which the academic staff is working that influence 

the curriculum’s design.  For example, in studies focussing on higher education curricula, 

in relation to teaching approaches in general and connections to professional practice and 

research in particular, engineering education often is described as uniform, as if the 

approaches to teaching and learning are the same across different engineering 

programmes (e.g., Hativa, 1997; Robertson, 2007; Smeby, 1996; Smeby, 1998; Speight et 

al., 2013). This view, implying that fields of learning are homogeneous, has been 

questioned, and Trowler (2014), for example, argues that this view is reductionist and 

disregards differences within various fields.  

One perspective focussing on variations in teaching approaches, both within and across 

academic environments, is denoted as teaching and learning regimes and can be defined 

as ‘a constellation of rules, assumptions, practices and relationships related to teaching 
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and learning issues in higher education’ (Trowler & Cooper, 2002, p. 224). Thus, the 

concept describes a set of ideas and approaches towards teaching and learning that are 

shared within a particular group of academic staff. Furthermore, the concept of teaching 

and learning regimes is based on a sociocultural perspective and is equivalent to the 

conceptualisation of communities of practice (Wenger, 1998), although exclusively 

concentrating on teaching and learning in higher education (Trowler, 2009). Another 

concept, somewhat similar to the notion of teaching and learning regimes, is 

microcultures, which describe collegial contexts in which certain norms and behavioural 

patterns are recognised (Roxå, 2014, pp. 39-40).  

As mentioned above, a teaching and learning regime comprises several dimensions that 

should be interpreted ‘as operating simultaneously and holistically rather than 

individually or in a disaggregated way’ (Trowler, 2005, p. 23). Thus, these dimensions, or 

components, are interrelated and influence, and are influenced by, each other. Altogether, 

eight components exist: tacit assumptions; implicit theories of teaching and learning; 

recurrent practices; rules of appropriateness; codes of signification; subjectivities in 

interaction; power relations; and discursive repertoires (Trowler, 2009, pp. 187-193; 

Trowler & Cooper, 2002, pp. 225-234). In the current thesis, four of the dimensions were 

considered to be the most relevant. The first dimension, tacit assumptions, entails ideas 

about reality, e.g., in relation to external actors’ involvement, as the industry, and such 

relations may vary from distant to intense involvement. Thus, in some contexts, 

connections to industry are natural, whereas in other contexts, they are more prone to be 

considered problematic. Recurrent practices include activities that are considered normal 

within a regime and often are executed without further reflection or consideration – ‘the 

way we do things around here’ (Trowler, 2005, p. 24). Rules of appropriateness refer to 

activities and practices that are considered appropriate or acceptable within a particular 

context, whereas activities that are considered inappropriate will not be accepted within 

that regime. Discursive repertoires describe particular language patterns within a regime 

that ‘both limits and enables thought and actions’ (Trowler, 2005, p. 24). Thus, the 

components comprising a teaching and learning regime are important signifiers of the 

extent to which certain ideas and practices are appropriate and acceptable in a particular 

environment. Moreover, in a teaching and learning regime, the focus is on the ideas and 

practices that comprise the regime, rather than on the individual. However, Trowler 

(2009, 2014) emphasises the significance of agency – both at the individual and group 

levels – and that agency and structural factors emanating, for example, from the field of 

education and the discipline influence academic staff and their work. Thus, the field of 

education and the discipline influence academic staff members’ choices, but each 
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individual staff member and the group in which the individual works significantly 

influence teaching and learning practices.  

Furthermore, Trowler (2005, p. 26) argues that the concept of teaching and learning 

regimes contributes to the understanding of change processes, particularly in terms of 

increasing the idea that  teaching and learning regimes may ‘act as “filters,” conditioning 

the reception and implementation of change, as well as generating their own changes or 

acting as a brake on it’. Thus, by understanding teaching and learning regimes, we can 

understand why particular change processes are more successful, while other initiatives 

are less prosperous. 

To summarise this section, common preferences among academic staff in relation to 

research and teaching and the influence that such individual preferences and interests 

exert on work in academia were presented briefly. A framework – teaching and learning 

regimes – was introduced, and this framework will be used to interpret the findings 

emanating from various engineering programmes and academic environments in the 

present thesis. Furthermore, in the current thesis, the individual academic is considered to 

be the primary actor who is influenced by – and also influencing – the environment in 

which the individual staff member is working. 

3.2 Curriculum and curriculum design 
To understand academic staff and their priorities regarding teaching and learning 

activities in connection to professional practice and research, there is a need to understand 

the context in which these activities are situated – the curriculum. However, the concept 

of a curriculum is ambiguous and, according to Lattuca and Stark (2011, p. 1), academic 

staff report different understandings of the concept, including ‘a set of courses or 

experiences needed to complete a college degree’, ‘a set of experiences that some 

authorities believe all students should have’ or ‘the set of courses offered to students’. 

Hence, the understandings vary among the academic staff. 

Pollard and Triggs (1997, pp. 120-121) presented four conceptions of a curriculum. They 

described the official curriculum as the intended or planned curriculum, which is the 

focus of the current thesis. Other conceptions include the hidden curriculum, which 

includes taken-for-granted activities, as, for example, the different roles of teachers and 

students; the observed curriculum, which consists of what actually happens in the 

classroom, which, in turn, may be something different from what was planned; and, 

finally, the curriculum as experienced, which encompasses what the students actually 

experienced. Knight (2001, pp. 369-370) made a similar division between the planned, 
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the created and the understood curriculum and emphasised that a ‘curriculum is more 

than just content. It can be defined as a set of purposeful, intended experiences’. Barnett 

and Coate (2005, p. 44) also presented various understandings of what constitutes a 

curriculum, proposing that ‘a curriculum can be understood, in significant part at least, as 

the set of organised processes and materials that, intentionally and unintentionally, are put 

before the students by their educators’ (italics in original). Thus, the concept of a 

curriculum can be considered as embracing more than the subject content of a course or 

even a number of courses, and this wider understanding of a curriculum entails all the 

teaching and learning activities and how they are introduced to and performed together 

with the students and the included material. In the current thesis, the focus is on the 

academic staff and the planned curriculum and what they intend to do in their teaching; 

thus, the focus is on the curriculum as official, intended or planned, whereas the students’ 

perspectives and the curriculum as experienced or understood and also the observed 

curriculum are beyond the scope of this work.  

Several aspects and actors influence the formation of a curriculum. Lattuca and Stark 

(2011, p. 6) argue that both historical and sociocultural aspects influence the curriculum. 

The sociocultural dimension encompasses both influence enacted by external actors, such 

as employers, and internal aspects including resources and the academic staff’s 

conceptions of teaching and learning. Barnett, Parry, and Coate (2001, p. 438) made a 

somewhat similar division and propose that ‘the actual form that curricula take in 

particular settings represents the balance of the interplay of the separate interests’ and that 

these interests include ‘shifting epistemologies, academic communities, institutions’, 

which can be considered internal, while the external interests include ‘professions, the 

corporate world, students and state agencies’. A few scholars emphasise that research has 

a strong influence on the formation of a curriculum, for example in relation to course 

content and when new courses and programmes are initiated (Neumann, 1992; Roberts, 

2015). Hence, the curriculum is influenced not only by the academic staff, although they 

are the main actors who decide, for example, on the level of external influences on the 

curriculum. Thus, academic staff, students and internal and external actors and their ideas 

and understandings of what is important and what should be included – whether being 

professional practice, research links or other perspectives, along with historical factors – 

all influence the curriculum.  

The process of planning a curriculum in an outcome-based approach includes taking the 

constituents of the intended learning outcomes, teaching and learning activities and 

assessment into consideration. However, different models describe the process of 
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curriculum planning differently, either step by step in the linear types or iteratively in the 

dynamic models. Biggs and Tang (2007) argue, in their model on constructive alignment, 

for a constructivist approach towards learning and prescribing alignment between the 

intended learning outcomes, the teaching and learning activities and the assessment 

methods. Hence, in an outcome-based system, the teaching and learning activities are 

planned in the context of each course and, in higher education institutions offering full 

study programmes, in the context of the programme. Consequently, teaching and learning 

activities in general and activities connecting to professional practice and research need to 

be planned in relation to the specific context of the particular course and programme. 

Lattuca and Stark (2011, pp. 4-5) suggest a model that emphasises the planning process 

as iterative and that promotes attention to all the aspects involved in the curriculum 

planning process: purposes, content, sequence, learners, instructional processes, 

instructional resources, evaluation and adjustment. Thus, a teaching and learning activity 

is here understood as being part of a mutually connected set of aspects that together 

constitute a curriculum, rather than as something that is separate.  

When requests arise to change curriculum, there are different types of responses across 

courses, programmes and higher education institutions. Kolmos, Hadgraft and Holgaard 

(2016, pp. 395-396), building on the work by Sterling (2001), identified three different 

response strategies to these calls for changes in the curriculum, in their case primarily 

related to sustainability and employability issues. The strategies include the following: an 

add-on strategy, an integration strategy and a rebuilding strategy. Each strategy 

represents a different approach to how particular teaching and learning activities are 

implemented or how new aspects or perspectives are included in a curriculum. The add-

on strategy is primarily a single-course strategy in which either new courses are added to 

a programme or particular teaching and learning activities are added to existing courses. 

This is also mainly an individual strategy in which individual academic staff can conduct 

changes within their own teaching. The integration strategy implicates significant changes 

within courses and commonly requires coordination across the curriculum. An example 

of this approach is the CDIO approach, prescribing an integrated method towards 

teaching and learning professional skills, among other things, across courses within 

engineering programmes. The add-on type and the integration type are the most 

commonly applied strategies. The third strategy, which entails emerging university types 

as, for example, those initiated in the 1960s and 1970s embracing the problem-based 

learning approach, is less common (Kolmos et al., 2016).  
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In summary, this section has introduced different understandings of a curriculum. In the 

current thesis, the concept curriculum is used to describe an entire programme, primarily 

five-year cohesive engineering programmes, including all courses and components and 

the teaching and learning activities offered in the programme. Hence, extra-curricular 

activities offered outside the curriculum are not the focus. Furthermore, the concept of 

teaching and learning activities is used to denote activities in the curriculum designed to 

assist student learning.  

Nonetheless, in the current thesis, the focus is on the teaching activities that the academic 

staff plan to conduct in the curriculum, not on students’ learning. Therefore, it is the 

planned curriculum and what the academic staff intend to do that is the centre of attention 

here. Hence, when it is referred to how academic staff handle the teaching and learning 

activities in the curriculum, it refers to how they include these activities in the curriculum, 

thus not to how they handle them in the classroom. In addition, in this section, the 

different actors involved in the process of planning a curriculum were introduced, and it 

was emphasised that the curriculum is more than subject content, here presenting all the 

aspects that academic staff, who are the main actors in this process, need to consider 

when planning teaching and learning activities in the curriculum. Moreover, different 

strategies for implementing activities and for achieving curriculum change were also 

introduced to illustrate possible variations regarding how to include new perspectives in 

the curriculum. 

3.3 Connections to professional practice 
Professional knowledge is developed as a product of professional action, 

and it establishes itself through work and performance in the profession, 

not merely through accumulation of theoretical knowledge, but through the 

integration, tuning and restructuring of theoretical knowledge to the 

demands of practical situations and constraints. (Bromme & Tillema, 

1995, p. 262)  

Looking at the above, it makes sense that to develop professional knowledge during a 

professional programme, it is essential to have an integrated process of both theoretical 

and practical elements. The first element, theoretical knowledge – also denoted as content 

knowledge (Le Maistre & Paré, 2006), specific knowledge (Smeby, 2007), knowing that 

(Ryle, 2009) or propositional knowledge – is, according to Eraut (1994, p. 103), 

‘discipline-based theories and concepts, derived from bodies of coherent, systematic 

knowledge; generalizations and practical principles in the applied field of professional 

action; and specific propositions about particular cases, decisions and actions’.  
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The second element, referring to practical experience and professional action within the 

specific profession, is commonly denoted as practical knowledge or process knowledge, 

which Eraut (1994, p. 107) defines as ‘knowing how to conduct various processes that 

contribute to professional action. This includes knowing how to access and make good 

use of propositional knowledge’. Other concepts for knowledge related to practical 

aspects are procedural knowledge (Eraut, 1994; Le Maistre & Paré, 2006), practical skill 

(Smeby, 2007) and knowing how (Ryle, 2009).  

Thus, based on these understandings, the two concepts of content knowledge and 

practical knowledge may be perceived as separate entities. There are, however, views 

suggesting, as indicated in the definition of process knowledge above, that such a division 

between theoretical and practical knowledge is pointless because the two are intimately 

related. Consequently, Eraut (1994) argues for using the overarching concept knowledge 

to denote both types of knowledge to discuss all the aspects included in professional 

practice without continuously getting caught in having to provide definitions, whereas 

Smeby (2007) argues for differentiating between the two types of knowledge to refrain 

from a narrow understanding of the concept of knowledge. Bernstein (2000, p. 157) 

suggests another typology to distinguish between different forms of knowledge: the 

horizontal discourse, referring to a segmentally organised, specific and context-dependent 

type of knowledge not directly transferable to other contexts, and the vertical discourse, 

which relates to a type of knowledge that is transferable to other contexts.  

Thus, to gain professional knowledge, experience from professional action is – together 

with theoretical content knowledge – imperative. In higher education, this experience 

may be obtained by participating in teaching and learning activities connected to 

professional practice. Aside from the two aspects of theoretical knowledge and 

procedural knowledge, Le Maistre and Paré (2006) also identified a third aspect of 

importance in acquiring professional knowledge: knowledge about the profession. Thus, 

the aspects regarding the profession, including the attributes of the profession, 

organisations, employers and professional roles, are of importance when implementing 

connections to professional practice, with the purpose of preparing students for the 

engineering profession.  

In addition to content knowledge and professional action, some scholars also suggest 

reflective practice as a component that is crucial for acquiring professional knowledge 

(e.g., Raelin, 2007; Schön, 1987; Smeby, 2007). Although I acknowledge the significance 

of reflective practice in gaining professional knowledge, this aspect is not the focus here.  
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In the current thesis, building on the above, I will use: professional practice to denote the 

type of work conducted in the engineering profession; process knowledge and 

professional action to denote the practical teaching and learning activities that are 

conducted to prepare for professional practice; content knowledge to denote discipline-

based theories and concepts; knowledge about the profession to denote information about 

the profession and the role as an engineer; and professional knowledge to denote the 

combination of process knowledge, content knowledge, and knowledge about the 

profession that together form the foundation for professional practice. I separate between 

the two types of knowledge, primarily because the main focus here is on professional 

action and the activities that prepare for the engineering profession.  

3.3.1 Connections to professional practice in the curriculum 
Several concepts have been used to describe the connections to professional practice in 

the area of higher education. One notion describing these activities connecting to 

professional practice is practice-based education, in which the ‘“virtual experiences” of 

work are injected into a course’ with the purpose of making courses more relevant by 

using scenarios and cases from working life (Trigwell & Reid, 1998, p. 152). Raelin 

(2007) use the concept of practice-based learning to describe experiences from projects 

and work situations. Tynjälä, Välimaa and Sarja (2003) use project-based and problem-

based courses to describe the activities that resemble authentic situations in working life, 

and Boud (2016, p. 166) suggests, aside from learning in real work situations, simulations 

as a type of activity in which students can experience various elements of professional 

practice. In addition, Hills, Robertson, Walker, Adey and Nixon (2003, p. 223) use the 

term work-related learning to describe teaching and learning activities that aim to ‘lead 

students to an increased awareness of the context of work’. Another perspective, which is 

denoted as signature pedagogies, differentiates between professions, such as medicine, 

law and engineering, describing the variations in how the work in each profession is 

conducted and, consequently, how to prepare and educate students for these particular 

professions (Shulman, 2005, p. 52). Hence, all these concepts encompass various 

teaching and learning activities, in particular projects, cases, scenarios, role-plays and 

simulations, which primarily take place in the classroom. Another concept, work-

integrated learning, concerns students learning at a workplace, as in course-based 

internships (Cooper, Orrell & Bowden, 2010).  

Moreover, these activities may vary in terms of the extent to which external actors are 

directly involved in the teaching and learning activities. Hills et al. (2003) suggest that 

connections to professional practice in the curriculum may, on the one hand, be in direct 

cooperation with external actors, either with or without the direct involvement of these 
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external actors, or on the other hand, they may be merely inspired by the context of 

professional practice. For academic staff, the inclusion of these connections to 

professional practice in the curriculum requires knowledge about the relevant profession 

or having professional contacts with external actors. However, a limiting factor in this 

respect emerges. It is less common nowadays that academic staff have work experience 

with actors outside academia, because of, for example, academic recruitment and 

promotion criteria that primarily value research merits (Geschwind & Broström, 2015). 

Building on all these conceptions, the overarching notion of connections to professional 

practice will be used in the current thesis to describe the teaching and learning activities 

that prepare students for the engineering profession; thus, this concept encompasses the 

activities that include professional action and knowledge about the profession. In 

addition, this concept is used instead of, for example, practice-based learning (Raelin, 

2007) or work-related learning (Hills et al., 2003), to illustrate that it is the activities that 

are the focal point here, not the actual learning. Moreover, in this thesis, when referring to 

industry, this notion is meant to encompass a variety of external actors outside academia, 

including organisations in private and public sector. 

3.3.2 Connections to professional practice in the engineering curriculum 
In engineering education, there are several types of teaching and learning activities that 

connect to professional practice, for example, project-based courses and problem-based 

learning that academic staff include in their teaching. Project-based courses, usually with 

the aim of students applying or integrating knowledge but at times also for acquiring 

knowledge, generally aim to be authentic and thus based on engineering professional 

practice; in addition, they are often open-ended and thus without a certain and previously 

decided solution (McDermott et al., 2017; Prince & Felder, 2006). Case studies, or case-

based teaching, are task oriented and aim for students to analyse hypothetical situations 

and solve problems that are generally based on authentic situations in engineering 

professional practice (Davis & Wilcock, 2004; Prince & Felder, 2006). Problem-based 

learning also entails authentic real-world problems but with a stronger focus on the 

process of identifying both the problem and the students’ own need for additional 

knowledge (Kolmos & de Graaff, 2014; Prince & Felder, 2006). The boundaries are, 

however, not always as clear-cut between these methods. An additional type of teaching 

and learning setting is the design studio, which is an example of a signature pedagogy 

used in engineering education in which students learn by working on artefacts (Shulman, 

2005).  
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3.4 Connections to research 
One of the major difficulties in making sense of the research-teaching nexus is 

that research does not have a single, generally accepted, meaning. It has different 

meanings in different contexts. (Griffiths, 2004, p. 714) 

This observation is shared by other scholars (e.g., Brew, 2001; Kyvik & Lepori, 2010; 

Neumann, 1993). Kyvik and Lepori (2010), for example, concluded that the vagueness of 

the concept of research prevails across the higher education sector, suggesting, among 

other things, to use the definitions developed by the OECD, as presented in the Frascati 

Manual (OECD, 2002), to clarify the meaning of the concept. In the Frascati Manual 

(OECD, 2002, p. 30), the concept of research entails two types of activities: (i) basic 

research, defined as ‘experimental or theoretical work undertaken primarily to acquire 

new knowledge of the underlying foundation of phenomena and observable facts, without 

any particular application or use in view’ and (ii) applied research, which ‘is also original 

investigation undertaken in order to acquire new knowledge. It is, however, directed 

primarily towards a specific practical aim or objective’.  

Another terminology defining the different types of research or the production of 

knowledge is presented in the work by Gibbons et al. (1994). Aside from the 

conventional type of disciplinary research, denoted as Mode 1 and conducted at research 

universities, they identified a second type of knowledge production denoted as Mode 2, 

which is transdisciplinary and conducted in the context of application in diverse types of 

organisations, from research universities to industry (Gibbons et al., 1994, pp. 3-4).  

A third type of terminology was established by Boyer (1990) is his attempt to advance 

‘beyond the tired old “teaching versus research” debate’ in which he suggested to broaden 

the connotation of scholarship to encompass discovery, integration, application and 

teaching. By scholarship of discovery, he meant production of knowledge for its own 

sake. Scholarship of integration is about creating connections between different 

disciplines and the synthesis of research. Scholarship of application refers to the process 

of finding new knowledge that also provides solutions to problems. The fourth term – 

scholarship of teaching, which entails awareness of pedagogical perspectives – is, 

however, beyond the scope. 

Furthermore, Broström (2012) identified four overarching functions of research: 

contributing to knowledge in the society; discovery for the benefit of mankind; providing 

a foundation for teaching and learning in higher education; and, contributing to problem 

solving and development. Thus, this division separates between, on the one hand, 
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research as knowledge production and, on the other hand, research as a foundation for 

higher education. Consequently, when including research connections in the curriculum, 

students may participate in authentic research aiming for knowledge production in which 

students assist academic staff in their work. Other options include students taking part in 

simulated research projects that build on research processes and problems (Healey, 2005).  

Colbeck (1998, p. 661) asserts that the extent to which the conceptions of research are 

wide or narrow influences the possibilities of including connections to research in the 

curriculum, arguing that ‘the broader the university definition of what counts for research, 

the more faculty are able to integrate research and classroom-oriented teaching’. Hence, 

by embracing a broad perspective on what is considered to be research, thus including 

basic and applied research; research conducted at the university and research conducted 

with external actors; scholarship of discovery, application and integration; and authentic 

and simulated projects in the conception of research, the potential to implement research 

links in the curriculum increases.  

3.4.1 The teaching-research nexus – a widespread ideal 
The idea of a link between research and teaching, which is often denoted as the teaching-

research nexus, originated in the nineteenth century with von Humboldt (Östling, 2018). 

This ideal has profoundly influenced higher education and is emphasised in policy 

documents at the institutional, national and international levels (e.g., Magna Charta 

Universitatum). Numerous studies have examined the perceptions of academic staff and 

have revealed a widespread belief in this nexus (e.g., Henkel, 2004; Neumann, 1992). 

Thus, the teaching-research nexus is another prominent perspective that academic staff 

have to put into practice in their own teaching and learning activities. 

Nonetheless, several scholars have questioned the notion of a link between research and 

teaching (Hattie & Marsh, 1996; Marsh & Hattie, 2002; Ramsden & Moses, 1992). Hattie 

and Marsh (1996, p. 529) even denoted the idea of a strong link between the two as ‘an 

enduring myth’. However, in all these studies, the focus was on measuring research 

output and teaching quality in terms of student evaluations and ratings of teaching staff, a 

perspective that has been criticised (e.g., Brew & Boud, 1995; Robertson & Bond, 2001; 

Verburgh, Elen & Lindblom-Ylänne, 2007). Thus, the approach in these criticised studies 

was to examine whether a productive researcher was also an effective teacher who was 

appreciated by the students. Nonetheless, in their conclusions, Marsh and Hattie (2002), 

for example, did not suggest a division of research and teaching, which some readers 

have concluded, as pointed out by Robertson (2007); instead, Marsh and Hattie (2002) 
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emphasised a need for recognising both tasks and identifying institutional strategies to 

further increase the relationship between research and teaching.  

3.4.2 Connections to research in the curriculum 
In the literature, there are several frameworks describing the link between research and 

teaching in the curriculum. One of them, presented by Neumann (1992, p. 162), creates 

three types of connections: tangible, intangible and global connections. The tangible type 

relates to the knowledge obtained and produced within the academic staff member’s field 

of research, which is included in teaching. The intangible type encompasses aspects as 

how academic staff benefit when they teach and thus obtain a more solid understanding 

of the specific topic. The global type relates to how the curriculum is influenced by the 

research conducted at a particular department.  

Another commonly cited framework, originally presented by Griffiths (2004) and further 

elaborated on by Healey (2005b), more specifically illustrates how the different facets of 

research may be included in the curriculum. This model illustrates how either research 

results or research processes and problems are the focus and how the teaching activities 

are either student focused or teacher focused. These two dimensions in the model lead to 

four different types of teaching and learning activities: research tutored, in which 

students read, write and discuss papers and essays; research based, in which students 

participate in inquiry-based projects, either simulated research projects or authentic 

research projects conducted at the department; research led, in which academic staff 

teach students content knowledge and present research results; and research oriented, in 

which academic staff teach students the research process and methodology (Healey, 

2005b, p. 70). This model acknowledges the advantages of including different types of 

activities and a curriculum commonly consists of a mix of these types; thus, a single 

course can include one or several types of connections to research, serving different 

purposes.  

In a study on how academic staff experience the relation between research and teaching, 

Robertson and Bond (2001) identified a variation in the perceptions that the authors 

explained by disciplinary differences. These various perceptions were categorised into 

five types of relations between research and teaching, which in a later study were denoted 

as the weak, transmission, hybrid, symbiotic and integrated relations found across various 

areas, such as science, engineering and the humanities (Robertson, 2007, p. 546). This 

implies that certain types of research links are used in particular disciplines and fields 

within higher education.  
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Alongside these broader frameworks, there are other authors advocating for a particular 

type of research connection as a means to increase teaching research linkages within 

higher education institutions: the inquiry based, in which students take an active part in 

the authentic knowledge production (e.g., Brew, 2003; Elsen, 

Rijst  

Aside from students learning from and about research and the research process, there are 

wider implications of including connections to research in the curriculum. Allowing 

students to participate in teaching and learning activities that are connected to research 

can be regarded as a means to prepare for professional practice (Brew & Mantai, 2017). 

Willison (2012), for example, concluded that the research skills that students develop in 

research-based courses are valuable in the context of work, and Zamorski (2002) 

identified that students value the skills they learned in research, seeing them as beneficial 

when applying for employment. Thus, including connections to research in the 

curriculum has further benefits and can be regarded as a means through which students 

learn process knowledge, an important aspect of gaining professional knowledge (Le 

Maistre & Paré, 2006), that can be used either in research or in professional practice 

outside academia.  

To summarise, this section presented different understandings of research connections 

and various methods to implement such connections in the curriculum. The perspective 

that links to research prepare for professional practice was introduced. The current thesis 

primarily utilises the concepts presented by Healey (2005b), which will be used to frame 

the treatment of teaching and learning activities that are connected to research.  

3.4.3 Connections to research in the engineering curriculum 
Several studies have reported examples of the connections to research implemented in 

engineering education. Alpay and Jones (2012), for example, identified teaching and 

learning activities as research-based projects, in which the students took part in the 

research community. In addition, they reported a common use of research-led lectures. 

Brew (2006) identified a similar result suggesting that research-led and research-based 

types are the most commonly used method in the fields of engineering and science, 

whereas Robertson (2007) concluded that academic staff in engineering education, among 

all types of research-connected activities, primarily use research-led lectures. Additional 

examples of research-based student projects were reported by Wallin, Adawi and Gold 

(2017), who focused on biotechnology, Griffiths (2004), who studied the teaching-

research nexus in the built environment discipline, and Gröndahl and Franzen (2016), 

who reported a study on a research-based project in the area of sustainable technology. 



25 
 

Thus, research-based projects – both authentic and simulated – and research-led activities 

are common methods that are adopted in engineering education.  

3.5 A dichotomised view 
In the two previous sections, which focussed on the connections to professional practice 

and research, respectively, two aspects that have been essential parts of engineering 

education came to the fore – aspects that also have been viewed as being in conflict with 

each other, as if they are in a zero-sum game. Moreover, both aspects have been 

recognised as causing drift processes in the higher education sector. 

3.5.1 Academic drift 
A growing emphasis on professional practice in higher education in general has given 

impetus to the concept of vocational drift or vocationalism (e.g., Christensen, 2012). 

Tomlinson (2013, p. 85) described this process as an ‘increasing vocationalism’ that aims 

to ‘attune educational systems more closely to the world of work’. Vocational drift has 

been identified as a process occurring in the university sector (Christensen, 2012; 

Delahousse & Bomke, 2015; Kehm & Teichler, 1995) outside of engineering education. 

In the context of engineering education, the process described as academic drift or 

academisation has been investigated much more thoroughly (e.g., Christensen & Erno-

Kjolhede, 2011; Christensen & Newberry, 2015; Harwood, 2006, 2010). However, the 

concept of academic drift is ambiguous (Harwood, 2006; Tight, 2015). Kyvik (2009, p. 

136), e.g., it argues that academisation is ‘a functional response to the need for more 

theory in the curriculum and better trained students to cope with the demands of an 

increasingly knowledge-based labour market’. Thus, academic drift is intertwined with 

the process of professionalisation, which, in turn, encompasses an increase in demands 

for a scientifically oriented education (Brante, 2011; Kyvik, 2009; Kyvik & Lepori, 

2010). 

Another aspect of the concept entails a reduction in practical components of the 

curriculum (e.g., Kyvik, 2009; Neave, 1979). Harwood (2010, p. 413) refers to this aspect 

and suggests that academic drift denotes ‘the process whereby knowledge which is 

intended to be useful gradually loses close ties to practice while becoming more tightly 

integrated with one or other body of scientific knowledge’. Thus, the process of academic 

drift commonly is understood to cause a loss of connections to professional practice, and 

the most common explanation for this type of drift is the increase in theoretical and 

scientific knowledge in the curriculum.  
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Of particular interest in the present thesis is the notion that academic drift may be caused 

by the inclusion of connections to research in the curriculum (Delahousse & Bomke, 

2015; Christensen & Erno-Kjolhede, 2011), implying that the inclusion of research links 

in the curriculum leads to a loss of connections to professional practice. This is a 

somewhat different understanding of academic drift compared with the definitions 

focussing on the inclusion of more theory. Christensen and Erno-Kjolhede (2011, p. 293) 

argue that ‘research and research-based teaching […] would be examples of elements of 

programme drift’, and Delahousse and Bomke (2015, p. 74) state that ‘research-based 

knowledge obviously plays an important role’ in relation to a change of focus in the 

curriculum. Christensen and Newberry (2015, p. 38) describe a shift from ‘vocational 

training […] to research-led and research-informed professional education’. Also, Kyvik 

(2009) spotlights research as a component that causes drift in the curriculum, albeit 

without clearly defining what aspect of research he means. Thus, the concept of academic 

drift is, as stated above, ambiguous, as the concept, which commonly describes drift 

towards more theory, also refers to the assumption that connections to research in the 

curriculum will impede the programme’s practical aspects. 

Aside from drift that occurs in the curriculum, commonly denoted as programme drift, 

additional types of drift include, for example, staff drift, institutional drift and policy drift 

(Kyvik, 2009, pp. 157-163; Neave, 1979). Among these types, programme drift and, to 

some extent, drift at the staff level, which indicates a shift among academic staff towards 

a stronger research focus, are the most relevant in the context of the current thesis. 

3.5.2 The idea of a zero-sum game 
In extant literature, assumptions have been made indicating that the connections to 

professional practice and research are mutually exclusive, suggesting a zero-sum game or 

balance between the two. Thus, it is implied that in teaching activities, either a focus on 

research and research-based knowledge or a focus on professional aspects exists. For 

example, when identifying conditions for a positive link between research and teaching, 

Elton (2001) suggests that academic staff either aim to link their teaching to research or to 

prepare students for work. Griffiths (2004) argues that students, in the built-environment 

discipline, primarily aim for a professional qualification, rather than for conducting 

research, as if a choice needs to be made between the two. Duff and Marriott (2017, pp. 

2408-2410) imply that including research connections in the curriculum will ‘create a 

tension with the professional curriculum’ and, with reference to Griffiths (2004), they 

also suggest that ‘research skills are not valued by students pursuing professional studies’. 

Furthermore, Webster (2002, p. 16) identified a risk that causes a ‘distancing of teaching 

and research’ by allowing external actors to influence the curriculum, and Björklund 
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(1991) raised concerns regarding a risk that connections to research may impair other 

aims in higher education. Thus, a dichotomised view of these aspects as being in 

contention with each other is prevalent. 

In this section, the concept of academic drift was introduced, and specific attention was 

given to the understanding that implies academic drift may be caused by the inclusion of 

connections to research in the curriculum. In turn, this process is understood to lead to a 

loss of connections to professional practice. The idea suggesting that the two aspects – 

connections to research and professional practice – are mutually exclusive was illustrated 

by examples from extant literature. These assumptions, implying that research links will 

impede connections to professional practice and that connections to research and 

professional practice contend with each other, will be explored further in the current 

thesis. 
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4 Methodology and research design 

The current thesis comprises four papers that are based on empirical studies conducted, 

for the most part, at one technical university in Sweden. This chapter includes the 

epistemological approach behind the research, a description of the context of the studies 

together with information regarding the methodological choices made in each study. 

Moreover, the chapter also includes how issues regarding trustworthiness were handled, a 

discussion on the thesis’ limitations and some reflections regarding my role as a 

researcher. 

Epistemology concerns the theory of knowledge, thus focussing on different grounds or 

types of knowledge and how each of these types of knowledge can be acquired (Burrell & 

Morgan, 1979; Crotty, 1998). In the current thesis, in which the aim is to explore the 

academic staff’s approaches to the connections to research and professional practice in 

the engineering curriculum, the work builds on an interpretive epistemological 

framework. Within this framework, knowledge is acquired through understanding and 

interpretation of the unique and subjective characteristics of the particular case (Bryman, 

2011; Creswell, 2013; Lincoln, Lynham & Guba, 2018). Hence, the value of this 

approach in the current thesis is the possibility of focussing on the unique and subjective 

perspectives of the respondents to understand their approaches to the connections to 

professional practice and research in the engineering curriculum.  

4.1 Context of the studies 
The research presented in the current thesis was, for the most part, conducted at the KTH 

Royal Institute of Technology. In addition, a minor part of the second study, presented in 

Paper II, was conducted at the faculty of science at a comprehensive research-intensive 

university. Because engineering education is in the focus of the current thesis and to be 

explicit about the context in which the major part of the studies were conducted, the main 

case university is described more in detail below. Consequently, because the second case 

university has a less prominent role, it is only briefly described and kept anonymous. 

Moreover, this section provides a brief overview of higher education in Sweden and the 

particular learning outcomes related to the degree of Master of Science in Engineering 

(civilingenjörsexamen). 

KTH Royal Institute of Technology is a single-faculty, research-intensive technical 

university in Sweden. The research conducted at KTH is world-leading basic and applied 

research, often in cooperation with private and public sectors. At the institutional level, 

68% of the income comes from research and 32% from education in the first and second 

cycles.  
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At KTH, approximately 100 bachelor’s and master’s programmes are offered, mainly full 

study programmes in engineering. Of these programmes, 16 are cohesive five-year study 

programmes in engineering (civilingenjörsprogram) that combine a bachelor’s 

programme, with two additional years of study that lead to a degree of Master of Science 

in Engineering (civilingenjörsexamen). There are about 13,600 students, 1,700 PhD 

students and approximately 1,600 academic staff. In the current thesis, the focus is 

primarily on academic staff teaching in the five-year cohesive study programmes 

(civilingenjörsprogram). To explore varieties across engineering programmes, six 

different programmes were included in the studies, covering a wide range of educational 

areas across four out of five schools at KTH.  

In institutional policy documents at KTH, the link between research and teaching is 

emphasised. For example, it is stated that ‘world-class research is a prerequisite for 

leading education’ and that the relationship between research and teaching will be close 

primarily because all teachers do research and all researchers teach (KTH Development 

Plan, 2018, p. 5). The concept of connections to professional practice is not as explicit, 

aside from two aspects: professional relevance, which is assumed to be achieved through 

an experimental learning environment, and professional contacts, through which 

academic staff are encouraged to develop their skills. 

One of the four cases included in the study presented in Paper II is situated at the faculty 

of science at a comprehensive research-intensive university. At this university, both self-

contained courses and study programmes for a Bachelor of Science and Master of Science 

are offered. Academic staff from one department, primarily teaching in one science 

programme, were included in the study. 

At the overall national level, higher education is offered as programmes or self-contained 

courses. All higher education programmes contain a number of compulsory and optional 

self-contained courses that commonly corresponds to a workload of five, 10 or 20 weeks, 

and each course ends with some sort of assessment. Based on the Bologna process, the 

system in Sweden is outcome-based, in which the intended learning outcomes for each 

degree form the foundation for planning the curriculum. In the Higher Education 

Ordinance (1993:100) at the national policy level, the Qualifications Ordinance states the 

intended learning outcomes required to obtain a particular degree. For the degree of 

Master of Science in Engineering (civilingenjörsexamen), the requirements in terms of 

intended learning outcomes are presented in Table 1. All of these intended learning 

outcomes are of relevance in professional practice and in research; however, some 

explicitly state that students in engineering education are required to demonstrate the 
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ability to take part in current research and development work, as emphasised in italics in 

Table 1. At the institutional level, the general intended learning outcomes are modified at 

the programme level to better match the specific demands for knowledge and 

understanding; competence and skills; and judgement and approach. 

Table 1. Intended learning outcomes for the degree of Master of Science in Engineering 
(civilingenjörsexamen) as presented in the Higher Education Ordinance (1993:100), translation in 
original. 

Outcomes For a degree of Master of Science in Engineering the student shall 
- demonstrate the knowledge and skills required to work autonomously as a 
graduate engineer. 

Knowledge and 
understanding 

- demonstrate knowledge of the disciplinary foundation of and proven 
experience in his or her chosen field of technology as well as insight into 
current research and development work, and 
- demonstrate both broad knowledge of his or her chosen field of 
technology, including knowledge of mathematics and the natural sciences, 
as well as a considerable degree of specialised knowledge in certain areas 
of the field. 

Competence and 
skills 

- demonstrate the ability to identify, formulate and deal with complex 
issues autonomously and critically and with a holistic approach and also to 
participate in research and development work and so contribute to the 
formation of knowledge 
- demonstrate the ability to create, analyse and critically evaluate various 
technological solutions 
- demonstrate the ability to plan and use appropriate methods to undertake 
advanced tasks within predetermined parameters 
- demonstrate the ability to integrate knowledge critically and 
systematically as well as the ability to model, simulate, predict and 
evaluate sequences of events even with limited information 
- demonstrate the ability to develop and design products, processes and 
systems while taking into account the circumstances and needs of 
individuals and the targets for economically, socially and ecologically 
sustainable development set by the community 
- demonstrate the capacity for teamwork and collaboration with various 
constellations, and 
- demonstrate the ability to clearly present his or her conclusions and the 
knowledge and arguments on which they are based in speech and writing to 
different audiences in both national and international contexts. 

Judgement and 
approach 

- demonstrate the ability to make assessments informed by relevant 
disciplinary, social and ethical aspects as well as awareness of ethical 
aspects of research and development work 
- demonstrate insight into the possibilities and limitations of technology, its 
role in society and the responsibility of the individual for how it is used, 
including both social and economic aspects and also environmental and 
occupational health and safety considerations, and 
- demonstrate the ability to identify the personal need for further 
knowledge and undertake ongoing development of his or her skills. 
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4.2 Methodology 
Following the interpretive epistemological framework, the appropriate methodological 

perspective is denoted as either idiographic, interpretive or qualitative (Burrell & Morgan, 

1979; Cohen, Manion & Morrison, 2011; Creswell, 2013; Lincoln et al., 2018). In the 

current thesis, the research design and the process of inquiry was emergent; thus, each 

study builds on the previous one(s) and aims to inquire more in-depth into the selected 

theme. Hence, I have not used one particular overarching methodology, for example a 

phenomenological approach, in the studies. Instead, my aim was to use different research 

methodologies, such as, for example, case studies and discourse analysis. The choices 

made in each study related to the research methodology, methods of data generation and 

collection and methods of analysis are further elaborated on below and are presented in 

Table 2.  

Table 2. Overview of the studies. 
Study I. Faculty 

perspectives on 
the inclusion of 
work-related 
learning in 
engineering 
curricula 

II. Employability 
and work-related 
learning 
activities in HE: 
how strategies 
differ across 
academic 
environments 

III. A seamless 
blend of research 
and professional 
practice: dual 
coupling in 
engineering 
education 

IV. Academic 
staff on 
connections to 
professional 
practice and 
research in 
engineering 
education: a 
discourse 
analysis  

Method-
ology 

Mixed methods  Case study Case study Discourse 
analysis 

Method 
of data 
collection 

Questionnaire to 
1030 in the 
academic staff, 
semi-structured 
interviews with 
12 academic 
staff* 

Semi-structured 
interviews with 
16 academic 
staff,* collection 
of 12 course 
syllabi 

Semi-structured 
interviews with 
six academic 
staff, collection 
of 18 course 
syllabi 

Semi-structured 
interviews with 
10 academic 
staff, 
observations of 
three lectures, 
collection of 
three programme 
descriptions 

Scope All academic 
staff and three 
departments at 
the technical 
university* 

Four 
departments: 
three at the 
technical 
university* and 
one at a 
comprehensive 
university 

One department 
at the technical 
university 

Three 
engineering 
programmes at 
the technical 
university 

Method 
of 
analysis 

Statistical 
analysis and 
qualitative 
content analysis 

Thematic and 
cross-case 
analysis 

Thematic 
analysis 

Discourse 
analysis  

Level of 
analysis 

The institution 
and the academic 
environments  

The academic 
environments 

The academic 
environment 

The study 
programmes 

* Studies I and II build on the same set of interviews at the technical university.  
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The overall aim of the Study I was to understand the perceptions and actions of the 

academic staff in question and, in this study, we used a mixed methods approach (see 

Table 2). The procedure of mixing methods has similarities with the use of triangulation 

between data collection methods, an approach aiming to find broader and more profound 

knowledge (Creswell, 2013; Flick, 2018; Guba & Lincoln, 1982). The argument we had 

for selecting a mixed methods approach in this paper was that we allowed the particular 

problem and research questions to guide us, and thus, this choice was based on the 

assumption that it would give a more thorough foundation for answering the particular 

research questions. With merely a qualitative approach, we would have achieved a result 

based on our informants’ perceptions, but with the additional collection of data, we also 

found response patterns in the results of the questionnaire that we could dig deeper into 

during the interviews. Thus, we chose to complement, or triangulate (Flick, 2018; Guba 

& Lincoln, 1982), the semi-structured interviews, here aiming to collect in-depth data on 

the perceptions and actions, with a questionnaire to find broader information on the 

institutional level. Hence, the interpretive stance was also significant in the current study 

and the triangulation of data collection methods provided us with a broader basis for 

understanding the academic staff. 

Among several possibilities within the interpretive methodological approach, we also 

selected the case study methodology, as shown in Table 2. In case studies, one obtains a 

detailed description of a particular aspect (Schwandt & Gates, 2018; Yin, 2014) and, in 

addition, a ‘nuanced view of reality’ (Flyvbjerg, 2006, p. 223), which both suited the aim 

of the studies presented in Papers II and III well. Moreover, conducting a case study 

requires the use of multiple sources of data to deeply study the chosen topic in its context 

(Creswell, 2013; Yin, 2014); thus, in studies II and III, we used two sources of data – 

interviews and a collection of course syllabi – as presented in Table 2.  

In Study IV, I selected discourse analysis as the research methodology, as shown in Table 

2. Here, the aim was to probe more thoroughly into some of the results presented the 

three previous papers, and discourse analysis was selected considering that it involves an 

in-depth analysis aiming to ‘identify patterns of language and related practices’ 

(Wetherell, Taylor & Yates, 2001, p. 9). Following Gee (2011), the method also aims to, 

among other things, identify the significance given to certain practices and to identify the 

aspects that are recognised and are therefore included in a discourse. These aims were 

well suited to the purpose of the current study, which was to identify how the academic 

staff talk, act and what they value in terms of connections to research and professional 

practice. The objective was to understand in more depth the variations across academic 
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environments as shown in the studies presented in Papers I, II and III. Moreover, a 

discourse analysis aims to identify the functions and benefits of the particular discourses 

(Potter & Wetherell, 1987). Kvale and Brinkman (2009, p. 226) emphasised that, in a 

discourse analysis, the focus is on ‘how language is used to create, maintain, and destroy 

different social bonds’. Thus, a particular discourse has a function that can vary from 

building something new, preserving a certain situation or ruining something. Hence, the 

purpose of Study IV was to identify the discourses in the chosen programmes and how 

they are related to the connections to research and professional practice in the curriculum; 

in addition, another aim was to identify the functions and benefits of the different 

discourses regarding whether they were building, preserving or ruining something. 

4.2.1 Data collection methods and case selection 
Several types of data collection methods were used in the studies, predominantly semi-

structured interviews, and, in addition, a questionnaire, observations of lectures and a 

collection of different types of documents as course syllabi and programme descriptions. 

All the data was used to explore the academic staff’s perceptions and actions related to 

connections to research and professional practice in the planned curriculum. The selection 

of methods for generating and collecting data in each study are presented in Table 2. 

The primary method – qualitative semi-structured interviews – was conducted in all 

empirical studies. This method was selected because “the qualitative interview attempts 

to understand the world from the subjects’ points of view, to unfold the meaning of their 

experiences, to uncover their lived world prior to scientific explanations” (Kvale & 

Brinkman, 2009, p. 1). In semi-structured interviews, a guide with the topics and 

suggested questions to raise during the interviews is required (Cohen et al., 2011; Kvale 

& Brinkman, 2009), and the interview guides directed us to cover all topics; however, the 

choice of specific questions and the order they were posed differed here so that we could 

gain a deeper understanding of the informants’ approaches. In total, 32 interviews were 

conducted, of which I performed 26. The remaining six of them were conducted together 

with a co-author or a colleague. This method was selected to explore the approaches of 

the academic staff and how they handle the activities in question in the planned 

curriculum.  

The questionnaire used in Study I was constructed by a project group, in which I was one 

of the members, working in a joint project – NOTIS – between two higher education 

institutions. The aim of this project was to increase the knowledge among academic staff 

about working life outside academia with the purpose of increasing connections to 

professional practice in the curriculum in both institutions. The questionnaire included 
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items on responsibilities, incentives, management priorities and, as presented in Paper I, 

items on the attitudes and activities related to connections to professional practice. The 

questionnaire was distributed to academic staff in the two higher education institutions. 

However, as the focus of the first paper was on engineering education, only results from 

the technical university are included. 

In Studies II and III, course syllabi from the selected environments were collected to 

study if and how connections to professional practice and coupled activities with 

connections to both research and professional practice, respectively, were presented in the 

course syllabi. To study the course syllabi in which the intended learning outcomes and, 

to some extent, the teaching and learning activities are presented, an additional means to 

study the planned curriculum was considered. The selected courses were, to a large 

extent, examples mentioned by the informants during the interviews. In total, 30 course 

syllabi were collected and analysed.  

In Study IV, programme descriptions – web-based texts presenting the programmes for 

prospective students – of the three chosen engineering programmes were also collected 

because they were assumed to reflect the discourses within each programme. In addition, 

in Study IV, I performed observations of lectures and made field notes of what was 

covered and emphasised during these lectures; the lectures were chosen based on 

information given by the respondents during the interviews. Thus, observing these 

lectures led to a minor deviation from the overarching focus, shifting from the planned 

curriculum to the observed curriculum. The purpose, however, was to explore whether 

the discourses identified in the interviews were present in the lectures; thus, it was rather 

an attempt to triangulate (Flick, 2018; Guba & Lincoln, 1982) the data than to study what 

was actually happening in the classroom. Thus, in Study IV, both naturalistic data in 

which there were no researcher influence and generated data in which there were such 

influences were used and by using different types of data, with and without researcher 

influence, a broader understanding and interpretation of the discourse was made possible 

(Potter & Wetherell, 1987, p. 162). 

Regarding the selection of environments in the current thesis, a purposive sampling (Guba 

& Lincoln, 1982, p. 248) of the cases was conducted in all four studies because the aim 

was to study a broad variety of departments and engineering programmes. In Studies I 

and II, we selected a multiple-case design (Yin, 2014, pp. 61-62) and the selection of 

cases was based on the results of the questionnaire used in the first study. In Study I, two 

environments with extensive connections to professional practice in the curriculum and 

one with limited connections were selected and in Study II, we selected two environments 
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with extensive connections and two with limited connections. Thus, in both these studies, 

the selection was composing the extremes (Yin, 2014, p. 62). Flyvbjerg (2006, p. 229) 

argue that extreme cases commonly offer more generous data because the actors involved 

often are more engaged, whereas randomly selected cases chosen for representativeness 

rarely offer the same depth. Thus, the extreme cases were selected to provide ways to 

gain a deeper understanding of the various perceptions and actions among academic staff. 

In Study III, we selected an environment known for strong research links, thus a critical 

case (Flyvbjerg, 2006, p. 228; Yin, 2014, p. 51) in which we could explore the topic in 

question. In Study IV, the goal was to include as much variation as possible and to find 

cases encompassing the extremes (Yin, 2014, p. 62); thus, based on a survey sent to 

programme directors, one programme with a focus on professional practice, one with a 

focus on research and one with dual coupling of both research and professional practice 

were selected.  

To recruit the informants in each study, both purposive selection and the snowball 

procedure (Cohen et al., 2011) were used; therefore, in studies I, II and III, we 

approached academic leaders for an interview, and these individuals were asked for 

additional academic staff to interview. The particular academic staff were suggested 

based on them teaching in courses that were specific for the programme or environment. 

Hence, the informants were teaching in courses representing the particular programme or 

environment, whereas no courses offered across all engineering programmes as, for 

example, in mathematics, were included. 

4.2.2 Methods of analysis 
Different approaches were used in the four studies to analyse data. In Study I, the two sets 

of data were analysed separately, and the findings were integrated into a final 

interpretation. In the analysis of the interviews, we conducted a qualitative content 

analysis in which we coded the transcripts and categorised groups of codes into themes 

and patterns, primarily focussing on the explicit meaning of the content (Schreier, 2014). 

The coding procedure started in, as denoted by Patton (2002, p. 453), a quasi-deductive 

manner. Thus, we began by defining the overarching themes as attitudes towards 

connections to professional practice. This was followed by inductive, data-driven coding, 

which entails the development of codes based on the responses given by the informants; 

thus, each new perspective rendered a new label (Kvale & Brinkman, 2009). The results 

of the questionnaire were analysed using SPSS and in the paper, frequency tables and a 

Chi-square test were presented. The level of analysis in this study was the institution and 

the academic environments respectively.  
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In Study II, we conducted a thematic analysis, which consists of a process of initial 

coding, searching, reviewing and defining themes (Braun & Clarke, 2006). Hence, we 

started with an initial coding in which we identified a few overall themes and continued 

with a data-driven approach (Kvale & Brinkman, 2009). Then, the analytic process 

continued with a cross-case analysis, a method that is appropriate for analysing multiple 

cases (Yin, 2014). The purpose of this additional method of analysis was to identify 

whether cases or groups of cases had similarities or whether the cases contrasted with 

each other. Thus, the level of analysis in this paper was each academic environment.  

In Study III, we used a data-driven approach to code the data in the transcriptions (Kvale 

& Brinkman, 2009). As an analytical approach, we conducted a thematic analysis (Braun 

& Clarke, 2006), and the level of analysis in this paper was the academic environment.  

In Study IV, a discourse analysis was conducted. The data in this study, including 

transcriptions, field notes and programme descriptions, were analysed based on how 

particular practices were made significant, how the activities and practices were 

recognised and ranking orders of a number of aspects including connections to research 

and professional practice. In the analysis of the coded data, the focus was first on finding 

patterns, similarities and differences in the texts; in the next step, the focus was on 

identifying the functions of the discourses (Potter & Wetherell, 1987). The analytical 

level was the study programmes. 

A software tool, NVivo, was used for the coding procedure of the qualitative data in all 

four papers.  

4.2.3 Trustworthiness 
Within the interpretivist approach, constructs describing the quality of a study – the 

trustworthiness – include credibility, transferability, dependability and confirmability 

(Guba & Lincoln, 1982). These constructs parallels internal validity, external validity or 

generalisability, reliability and objectivity, which are commonly used in quantitative 

studies (Guba & Lincoln, 1982). 

Guba and Lincoln (1982, p. 246) describe credibility as a resemblance between ‘the data 

of an inquiry and the phenomena those data represent’, thus it parallels the concept of 

internal validity. Maxwell and Chmiel (2014, p. 3) argue that it is affected by the 

sampling, and, in the studies included in the current thesis, the cases were selected to 

represent a wide spectrum of engineering programmes encompassing a variety of 

approaches in relation to connections to research and professional practice. The 

individual informants were selected to represent programme- or environment-specific 
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courses and, thus, to represent the characteristics of the particular programme or 

environment. Another method suggested by Guba and Lincoln (1982, p. 247), is 

triangulation, which includes the use of several sources of data to increase the credibility 

of both data and interpretations. In all the studies, several sources of data were used, 

including interviews, documents as course syllabi and programme descriptions, 

observations and a questionnaire to triangulate the data and interpretations.  

Transferability entails whether the results are transferable beyond the particular study to 

other situations and this construct parallels generalisability. Maxwell and Chmiel (2014) 

argue that, in qualitative studies, the responsibility for judging whether the findings of a 

particular study are transferable to other contexts is with the reader instead of the 

researcher. To support the readers’ judgement – and thus to achieve transferability – 

Guba and Lincoln (1982, p. 248) suggest theoretical/purposive sampling, which entails 

‘sampling intended to maximize the range of information collected and to provide most 

stringent conditions’ to draw a conclusion. Flyvbjerg (2006) also argue that such strategic 

selection of cases increases transferability. In the present thesis, as described earlier in 

this chapter, purposive sampling was used for selecting the cases. Regarding the selection 

of the respondents, purposive sampling was used when applicable; however, when we 

lacked information about who would be the most appropriate informant, we had to rely on 

the informants’ judgement and use snowball sampling (Cohen et al., 2011). In addition, 

Guba and Lincoln (1982) suggest creating a thick description, which provides in-depth 

information about the context of the study. Thus, to increase transferability in the current 

thesis and in the appended papers, information related to the context both in terms of the 

Swedish context and in relation to the particular environment or department was 

provided. Moreover, there is an additional type of generalisability that is applicable in 

qualitative studies. This construct, denoted by Yin (2014, p. 41) as analytical 

generalisation, entails the advancing of concepts or theories and findings of new 

concepts; thus, the ‘generalisation will be at a conceptual level higher than that of the 

specific case’. In terms of transferability of the findings of the research presented in this 

thesis, I argue that the results are relevant also in other contexts and, in Paper II, IV and in 

the current thesis, I argue for analytical generalisability of some of the results.  

Dependability refers to ‘stability after discounting […] conscious and unpredictable (but 

rational and logical) changes’ (Guba & Lincoln, 1982, p. 247) and these changes relate to 

that the research design in qualitative studies is emergent and that changes concerning the 

design occur. This construct parallels reliability. To achieve dependability, Guba and 

Lincoln (1982) suggest being open about the research process. In all four papers, the aim 
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was to clearly describe the research process including selection of methodology, data 

collection methods and method for analysis.  

The fourth aspect, confirmability, may be raised by, for example, practicing reflexivity 

(Guba & Lincoln, 1982, p. 248). In terms of reflexivity, aside from a section in the 

current thesis, I included a section describing my role as a researcher in Study IV and 

reflected on the possible influence I might have had on the interviews.  

To summarise this section, several of these quality criteria can be met by strategic 

selection of cases; triangulation; being open about the context and the research process; 

and by practicing reflexivity, all of which are aspects that I have aimed for in my 

research. 

4.2.4 Reflections on my role as a researcher 
In one sense, I was an insider doing research in a familiar context. I have been employed 

at KTH for approximately 20 years, I am presently in academic development and was 

previously working as professional support staff in different roles. Thus, I was not 

directly in any of the environments selected for study. Still, I had insider knowledge 

about these environments, and I had previously met some of the informants in other 

situations and in other roles than the researcher role. Hence, I had a preunderstanding 

(Brannick & Coghlan, 2007) about the context in which my empirical studies were being 

conducted, for example, in relation to the particular engineering programmes and their 

focus. This was knowledge that an external researcher may not normally have. Thus, 

there are advantages of being an insider. There are, however, also challenges involved 

when a researcher has such insider knowledge. Therefore, during the interviews, I aimed 

for consistent probing into each topic to reduce the risk of allowing my preassumptions to 

influence the interview process (Brannick & Coghlan, 2007). Following Clegg and 

Stevenson (2013), I also aimed to explicitly describe how I conducted this research. In 

addition, the interviews occasionally became ‘covert academic development’ because of 

the opportunities for informants to reflect on their own teaching practice (Clegg & 

Stevenson, 2013, p. 14). In these cases, I aimed to stay in the role of a researcher although 

there is a possibility that this role duality may have influenced some of the respondents 

and, therefore, some of the interviews (Brannick & Coghlan, 2007; Trowler, 2016).  

4.2.5 Limitations 
The research presented in the current thesis was primarily conducted at one university, 

except for one case that included data from an additional higher education institution, as 

described earlier in the section presenting the context of the current thesis. Thus, selecting 

one main case university – KTH Royal Institute of Technology – may be considered a 
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selection of convenience. However, KTH is the largest technical university in Sweden 

and one of the top technical universities in Europe offering a broad spectrum of 

engineering programmes1. In addition, it is a research-intensive technical university with 

a long history of industry connections. These aspects together make it a suitable case for 

the aim of the current thesis.  

Another limitation relates to the rather small number of informants in each study. 

However, the aim was not to identify an objective reality; instead, it was to gain a deeper 

understanding of the particular cases and respondents. Furthermore, in a discourse 

analysis, as Potter and Wetherell (1987, p. 161) argue, small samples are sufficient 

because it is the texts – the discourses – that are the focus rather than the informants and 

‘because a large number of linguistic patterns are likely to emerge from a few people’.  

  

                                                             
1 For information regarding KTH, see www.kth.se/en/om/fakta 
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5 Findings 

In this chapter, the main findings from the studies presented in the four papers are 

presented. In the study presented in Paper I, the focus was on the academic staff and their 

perspectives on the inclusion of connections to professional practice in engineering 

education. In Study II, the aim was to explore how the strategies for implementing such 

connections differ across academic environments. In Study III, the aim was to challenge 

the notion that connections to research and professional practice are contending and 

mutually exclusive. In Study IV, the purpose was to advance the knowledge in found in 

Studies I, II and III by probing more in-depth into the differences identified in the 

previous papers. 

5.1 Paper I 
Marie Magnell, Lars Geschwind & Anette Kolmos (2017) Faculty perspectives on the 
inclusion of work-related learning in engineering curricula, European Journal of 
Engineering Education, 42:6, 1038-1047, DOI: 10.1080/03043797.2016.1250067 

The backdrop for the study presented in Paper I is the long tradition of connections to 

professional practice and industry in engineering education. There are, however, forces 

acting in other directions, including changing career structures emphasising research 

activities and an academisation process of engineering education, which have led to the 

concern that there will be a loss in connections to professional practice. To understand 

how the academic staff in engineering education approach connections to professional 

practice when considering these diverging aspects, this study was conducted at a technical 

university, KTH, to identify the academic staff’s perspectives on the inclusion of 

connections to professional practice – or work-related issues as they were denoted in this 

paper – in engineering education. The research questions were as follows: (i) What are 

faculty attitudes towards work-related issues in the curriculum? (ii) What work-related 

activities do faculty members include in the curriculum? (iii) What factors, if any, do 

faculty identify as important if work-related learning is to increase in engineering 

curricula?  

A mixed methods approach with a sequential explanatory design was adopted, and data 

were collected in two consecutive steps, including a questionnaire sent to 1030 among the 

academic staff at the case university. This questionnaire had a response rate of 35%. A 

nonresponse analysis showed that the nonrespondents were fairly evenly distributed in 

relation to two aspects: category of staff and schools. An even distribution of 

nonrespondents means that a fairly low response rate is less problematic (Dale, 2006). To 

generate an in-depth understanding of the academic staff and their perspectives, semi-

structured interviews were conducted with 12 members of the academic staff from three 
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academic environments. These three environments were selected on the basis of the 

results of the questionnaire in terms of the range of connections to professional practice in 

the curriculum; consequently, one programme with limited connections to professional 

practice and two programmes with extensive connections were selected.  

The results from the quantitative part of the study show that most, nearly 60%, of the 

respondents were interested in including connections to professional practice in their 

teaching. These results were confirmed in the interviews across all three cases, thus being 

irrespective of whether they had limited or extensive connections to professional practice. 

The informants argued that connections to professional practice are a natural aspect of 

engineering education that these connections are essential because the students have to be 

prepared for the engineering profession and that these types of activities are important 

because they increase student motivation. Hence, the informants emphasised the positive 

effects of such connections from several perspectives; they acknowledged the importance 

of maintaining the tradition of strong ties to industry and engineering professional 

practice, expressing an interest in including these connections in their teaching. 

Regarding activities in the curriculum connect to professional practice, which we inquired 

about in the questionnaire, some were cited more frequently, such as the use of examples 

from their own work experience, guest lectures and case studies, while projects with 

industry and study visits were cited less frequently. Based on the interviews, we 

concluded that academic staff from environments with extensive connections to 

professional practice seemed to offer more integrated activities, in terms of projects and 

cases in which students actively would work on tasks and challenges from external 

partners. However, the programme with less connections mainly used guest lectures as a 

method to connect the students to working life and was thus less integrated. Hence, it is 

not just the quantity of activities that differ; also, the type of activity was found to differ 

across the environments. In addition, the informants from the programme with limited 

connections to professional practice in the curriculum reported that they had few 

professional contacts, whereas academic staff in the two programmes with extensive 

connections had numerous professional contacts outside academia, and the academic staff 

in these two programmes also used professional contacts that they had established 

through research in their teaching.  

The vast majority, 73%, of the respondents also thought there is a need to include more of 

these activities in the curriculum, and in terms of the factors that the academic staff 

identified as influential for achieving an increase of connections to professional practice 

in engineering education, the results from the questionnaire showed that the respondents 
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pinpointed additional pedagogical tools as the primary method, while directives from 

management were regarded as less significant. Nonetheless, in the interviews, the 

informants revealed a desire for guidance and clear objectives from management. We 

interpreted this as a need to formulate institutional policy regarding these issues as a way 

to offer guidance and objectives and, in addition, support through academic development 

activities. We also came to the conclusion that offering academic staff opportunities to 

obtain work experience outside academia is not crucial in terms of increasing their 

interest for including aspects of professional practice; however, such experiences may 

offer additional opportunities for academic staff to learn about the engineering profession 

and, consequently, to use examples from their own work experience in teaching activities. 

In addition, this would also increase the number of professional contacts that they may be 

able to invite as guest lecturers and that may be able to offer cases or project tasks to 

students. 

A primary outcome was that among the respondents, there was a positive attitude 

regarding a curriculum change consisting of an inclusion of more connections to 

professional practice, and thereby preserving the historically strong connections to 

industry and engineering professional practice within engineering education. To obtain 

this change, there is a need for institutional strategies containing objectives and a 

pedagogical focus on the methods for such implementation. We also concluded that 

offering academic staff opportunities for internships or sabbaticals outside academia 

would be an encouraging factor through the provision of professional contacts and 

increased knowledge about the engineering profession. 

My role in this study included taking part in the construction of the questionnaire together 

with the project group in NOTIS. I designed the interview guide in collaboration with 

Lars Geschwind, and I conducted all the interviews, out of which one was held together 

with Lars Geschwind. I performed the coding and the analysis, and I was the main author 

of the paper. During the study, I had support from supervisors and co-authors Anette 

Kolmos and Lars Geschwind. 

An additional comment on this paper concerns the shift from the concept of work-related 

learning used in the paper to connections to professional practice used in the current 

thesis. In the initial phase of my doctoral education, the idea was that after Studies I and 

II, I would focus on students and their experiences and learning in teaching activities that 

connect to the engineering profession. However, I came to maintain a focus on academic 

staff and, in addition, to broaden my interest to include research linkages, which became 

part of the focus in the studies presented in Papers III and IV. Thus, learning was 
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deemphasised and, consequently, I decided to use the concept of connections to 

professional practice, which has a wider connotation that better captures all types of 

teaching activities connecting to the engineering profession, as described in section 3.3. 

5.2 Paper II 
Marie Magnell & Anette Kolmos (2017) Employability and work-related learning 
activities in higher education: how strategies differ across academic environments, 
Tertiary Education and Management, 23:2, 103-114, DOI: 
10.1080/13583883.2016.1257649 

Inspired by the results presented in Paper I, specifically the finding that academic 

environments differed in terms of the level of curricular integration of activities 

connecting to professional practice (denoted as work-related learning activities and facets 

of employability in this paper), the focus of this paper was on how academic staff 

perceive their roles and responsibilities regarding these activities and how they approach 

and implement them in the curriculum across academic environments. Here, we argued 

that to increase knowledge about connections to professional practice in higher education, 

there is a need to further analyse the curriculum and study the approaches of the academic 

staff as they create the curriculum. In addition, we built on the work describing different 

strategies for implementing activities in the curriculum, for example, the add-on and 

integration strategies. The research questions posed in this paper were as follows: (i) In 

what ways do academic staff differ in their perception of their roles and responsibilities 

regarding work-related learning activities in higher education? (ii) In what ways do 

academic staff differ in their approach to and implementation of work-related learning 

activities in higher education? 

This paper is based on a case study encompassing four case environments, including the 

same set of interviews in Study I, and one additional environment from the faculty of 

science at a comprehensive university. Thus, the four cases consist of two environments 

with extensive connections to professional practice and two environments with limited 

connections. Regarding the academic staff’s perceptions of their roles and 

responsibilities, most informants acknowledged a right to choose the type of teaching and 

learning activities; hence, there were few explicit roles and responsibilities in this matter. 

However, in one environment with extensive connections to professional practice, the 

informants argued that academic staff indeed have a responsibility to include connections 

to professional practice, and here, it was recognised that management offer support and 

that programme directors take part in the strategic development of the programme. In the 

other case with extensive connections, the informants suggested programme directors 

should have a more influential role regarding the relevance of the engineering 
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programmes, whereas the informants in the programme with limited connections 

emphasised the importance of being free to choose for themselves. 

Based on the data collected, we also identified four different strategies for including 

connections to professional practice: (1) add-on by someone else, (2) add-on about the 

profession, (3) integration of teaching and learning activities and (4) integration with 

additional value. In the first strategy, add-on by someone else, academic staff seemed to 

consider someone other than teaching staff or staff with academic leadership positions as 

being responsible for obtaining connections to professional practice and that these 

connections should be offered aside of regular courses, thus an add-on strategy. In this 

strategy, the academic staff did not seem to consider external partners as being able to 

offer them or the students something valuable in terms of knowledge; rather, the purpose 

was merely for the students to meet employers. The second strategy, add-on about the 

profession, is characterised by activities offered in parallel to activities within courses – 

or beside courses – and that have a focus on different types of professional roles. A 

common type of activity here is guest lectures presenting career possibilities, for 

example, how to start a business, and these activities seem to be primarily teacher 

focused. Thus, in both these two strategies, connections to professional practice seem to 

be considered as something the teaching staff or guest lecturers present rather than as a 

student-focused activity in which students are active. In addition, in these two 

environments, when inquired about activities that connect to professional practice, the 

respondents also described the activities that connect to research. In the third strategy, 

integration of teaching and learning activities, the inclusion of aspects related to 

professional practice seem to be considered as important and natural and as something 

that brings relevance to the courses. A common activity is projects offered in cooperation 

with external partners. The activities are student focused, and there is a progression 

throughout the programme. The fourth and final strategy, integration with additional 

value, is foremost characterised by the idea that the projects and cases that emanate from 

external actors can add additional complexity beyond what the teaching staff or course 

literature can offer. There is a progression here: the activities are student focused, and 

these activities are explicitly integrated into the courses.  

Additionally, we concluded that the differences identified did not separate between, on 

the one hand, engineering education and, on the other hand, science education, something 

that has been suggested in the literature. Instead, a possible explanation for these 

differences relates to the level of research intensity in the particular environment. Hence, 

with a stronger research focus in the academic environment, the students seem to 
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primarily be prepared for a career within academia; thus, less focus is placed on 

connections to professional practice outside of academia. In environments with 

comparatively less of a focus on research, the students are being prepared for the 

engineering profession outside of academia. We also concluded that this categorisation of 

different strategies can serve as a starting point for academic staff who are searching for 

methods on how to implement connections to professional practice. We emphasised that 

the model is not hierarchical, and one method does not exclude another. In contrast, we 

suggested that a combination of methods including knowledge about the profession and 

opportunities to practice engineering probably offer relevant preparation for the 

engineering profession. 

My role in the work on this study was, in terms of planning and conducting the 

interviews, to a large extent the same as in Study I; thus, I constructed the interview guide 

with Lars Geschwind, and I conducted all the interviews, out of which one was performed 

together with Lars Geschwind. In addition, I conducted the coding of the material and the 

analysis and wrote the main part of the paper. In this study and in the writing of the paper, 

I had support primarily from co-author Anette Kolmos and also from Lars Geschwind. 

5.3 Paper III 
Marie Magnell & Lars Geschwind (2019) A seamless blend of research and professional 
practice: dual coupling in engineering education, Higher Education Research & 
Development, 38:4, 807-818, DOI: 10.1080/07294360.2019.1581141 

Building on the findings in Study II, which indicated a divide in terms of the types of 

connections to professional practice between environments with more or less a focus on 

research, the purpose of this paper was to probe more in-depth into how academic staff 

approach the duality between the two types of connections and to challenge the idea that 

connections to research and professional practice in engineering education are contending 

and mutually exclusive. Thus, we posed the following research questions: (i) In what 

ways are coupled links to research and professional practice perceived and described by 

academic staff? (ii) In what ways and where are coupled links to research and 

professional practice included in engineering curricula?  

The results presented in this paper draw insights from six interviews with academic staff 

in a department in which both basic and applied research are conducted. In addition, an 

analysis was performed of course syllabi from a selection of courses offered in the 

selected department. The department was selected because of its strong teaching-research 

links. The findings show that the respondents did not consider connections to research 

and professional practice to be incompatible. Indeed, they perceived them as overlapping 
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and mutually reinforcing. Hence, we concluded that the connections to research and 

professional practice are not always perceived as contending, and there is no zero-sum 

game between the two. Indeed, the respondents clearly stated that they may be combined, 

and by combining them, students can simultaneously participate in research and prepare 

for employment. The academic staff’s rationales for including such coupled links were 

increased student motivation and student learning and that such coupled links prepare 

students for the engineering profession.  

Courses with coupled links to research and professional practice are primarily found at 

the master’s level; however, there are also examples at the bachelor’s level. Examples 

include courses in which students are actively participating in authentic research projects 

combined with presentations of professional roles of engineers working in research, 

development and innovation; there are also courses that combine guest lectures that 

connect to relevant research with applications that connect to industry. Furthermore, we 

concluded that these aspects are naturally interrelated in the department and, therefore, 

naturally diffused into their teaching. We also concluded that the concept of academic 

drift needs further conceptual work because our findings indicated that links to research 

can be included in the curriculum without causing a loss of connections to professional 

practice. Thus, even though academic staff spend a significant part of their work doing 

research, they connected to professional practice in their teaching. Furthermore, we 

problematised the concept of links because it insinuates that aspects of research and 

professional practice are somewhat unattached from regular content and activities. 

Contrarily, our results showed that, in this case of engineering education, there is a 

seamless blend of research and professional practice.  

This paper was partly based on a broader study regarding research–teaching links at the 

case university. In that study, I was involved in the construction of the interview guide 

together with Lars Geschwind and a colleague, and I conducted most of the interviews 

together with a colleague, except for one that I performed by myself. I suggested the topic 

for this particular paper, and I performed the coding and analysis. With assistance and 

feedback from co-author Lars Geschwind, I wrote the main part of the paper, except for a 

few sections that he wrote. 

5.4 Paper IV 
Marie Magnell (submitted) Academic staff on connections to professional practice and 
research in engineering education: a discourse analysis 
 

The aim of this paper was to extend the work reported in Papers I, II and III, which, on an 

aggregated level, displayed different approaches towards connections to professional 
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practice and research across academic environments. The results presented in these 

papers revealed examples of environments with strong connections to professional 

practice, other examples with an emphasis on research aspects, and an additional 

environment with a blend of both aspects. Hence, the purpose of this paper was to probe 

more in-depth into these variations across academic environments in engineering 

education. More specifically, the aim was to explore the academic staff’s discourses and 

to understand variations in terms of what academic staff consider appropriate and 

significant in relation to connections to professional practice and research across 

engineering programmes and the conceptualisation of teaching and learning regimes was 

used to understand the results. The following research questions were posed: (i) What are 

academic staff’s discourses on connections to professional practice and research in their 

teaching? (ii) What are the functions of these discourses? 

A discourse analysis was conducted on the data generated through interviews with 10 

academic staff members in three engineering programmes. Additional data were collected 

by observing three lectures, one in each programme, and by collecting texts presenting 

each programme. The programmes were selected on the basis of a survey focussing on 

the extent to which the programmes emphasised professional practice and/or research, 

and three programmes were selected: one mainly emphasising connections to research, 

one mainly emphasising connections to professional practice and one having a twofold 

focus on both aspects.  

Based on the results of the discourse analysis, three distinct discourses, one in each 

programme, were identified: the relevance and usefulness discourse, the research and 

independence discourse and the dual coupling and sustainability discourse. The 

relevance and usefulness discourse seems to serve the function of preserving the 

established relevance towards industry. The aspects considered appropriate and therefore 

embraced in the discourse include ‘usefulness’, ‘industry’, ‘application’ and ‘professional 

practice, while the aspects ‘research-links without connection to industry’ and ‘a lack of 

focus on engineering’ were seen as inappropriate and therefore outside this discourse. The 

respondents acknowledged a desire to include additional research links in their 

programme and emphasised that this change must be accomplished without losing 

connections to professional practice. Hence, it was concluded that this discourse aims to 

maintain and strengthen connections to industry and thus preserve the relevance of the 

programme and protect the programme from losing connections to industry. 

The function of the research and independence discourse seems to be to preserve the 

independence of this programme against the influence of external actors. In the discourse 
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are ‘academic freedom’ and ‘being careful and not making drastic changes’, and outside 

the discourse are ‘employer branding’ and ‘visiting engineering professionals lacking 

appropriate background and position’. In this discourse community, they acknowledged 

an interest in implementing connections to professional practice, which, however, must 

be realised by recognising the particular characteristics of the programme and without 

interfering with the course content. It was concluded that this discourse aims to enhance 

the research focus and retain and defend the distinctiveness and autonomy of the 

programme and protect the programme against unwanted external influence. 

The dual coupling and sustainability discourse seems to serve the purpose of enhancing 

and maintaining a modern programme with societal awareness. Aspects in the discourse 

are ‘combining research-links with professional practice’, ‘being up to date’ and 

‘maintaining the sustainability profile’. Outside the discourse are ‘not considering 

sustainability as important’ and ‘employer branding’. Thus, this discourse is not as 

extreme as the other two regarding the inclusion of research and professional practice. 

This discourse shows that the issue of sustainability is of major importance within this 

programme and that the individuals here valued the mix of connections to both research 

and professional practice in their programme. It was concluded that this discursive 

construction aims to manifest and enhance the programme as being contemporary with a 

blend of research, professional practice and societal engagement.  

The paper concludes that these discourses serve mainly to enhance and preserve the 

particular characteristics within each of the three engineering programmes, and each 

programme was a distinct discursive community clearly showing what is appropriate and 

not. Thus, each discourse can seems to serve the purpose of protecting the programme 

characteristics and securing the boundaries from different types of influences threatening 

to ruin these characteristics. In addition, it was concluded that to achieve change within 

these communities, for example related to the declared willingness to include further links 

to research and professional practice, respectively, the process needs to be locally 

adjusted for the ideas to become embraced and recognised inside the particular discourse. 

If the suggestions on the other hand occur outside the discourse, they will probably not be 

accepted and thus not implemented. 

In terms of the work in this study, I designed the study, conducted the interviews, 

performed the analysis and wrote the paper, with feedback provided primarily by Lars 

Geschwind and also by Anette Kolmos.  
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6 Concluding discussion 

This thesis explores how academic staff approach connections to professional practice 

and research in the engineering curriculum. The specific research questions were as 

follows: 

 How do academic staff perceive and handle connections to professional practice 

in the curriculum?  

 How do academic staff perceive and handle the duality of connections to research 

and professional practice in the curriculum?  

 What are academic staff’s discourses on connections to professional practice and 

research in the curriculum? What are the functions of these discourses? 

 

The interpretive approach led me to explore respondents’ unique and subjective 

perspectives. Aside from identifying the respondents’ approaches, I also focussed on the 

discourses across engineering programmes and academic environments to obtain a 

broader picture of the environments in which the individual academic staff members 

operated. From the empirical work presented in this thesis, it is clear that the respondents 

agree that students in engineering education should be prepared for professional practice, 

although the means for accomplishing this aim vary across engineering programmes. The 

respondents also described different means for including connections to research in the 

curriculum, and several of them indicated a willingness to implement further connections 

to research and professional practice. It is important to note that the Qualifications 

Ordinance – which is part of the Higher Education Ordinance (1993:100) that states 

intended learning outcomes for the degree of Master of Science in Engineering 

(civilingenjörsexamen) in Sweden – encompasses both these aspects. Therefore, one may 

ask whether the respondents merely provided answers that they felt were expected of 

them, as discussed by Argyris and Schön (1974), creating a gap between espoused 

theories and theories in use.  

 

To increase my data and interpretations’ trustworthiness (Guba & Lincoln, 1982), I used 

several data sources that, to some extent, may have narrowed this gap. On the other hand, 

I interpreted the respondents’ ideas and intentions as being authentic, and because 

individual interests and preferences, together with assumptions and practices within the 

environments, are influential in terms of what academic staff engage in and spend time on 

– as presented in the conceptual framework – only the future can tell whether the 

respondents’ expressed intentions to include further connections to research and 

professional practice were accomplished.  
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6.1 Discourses on connections to professional practice and research  
Study IV’s aim was to explore variations in the approaches described by respondents in 

Studies I, II and III, and, in Study IV, a discourse analysis was conducted to capture 

‘patterns of language and related practices’ (Wetherell et al., 2001, p. 9) among academic 

staff across three engineering programmes. When analysing the results, it became 

apparent that the discourses identified shared similarities, both in language and practices, 

with the results found in the other three papers, as shown in Table 3. Thus, in this section, 

the results from all studies are discussed as a whole. To understand the results, the 

concept of teaching and learning regimes and its components discursive repertoires, tacit 

assumptions, rules of appropriateness and recurrent practices are used (Trowler, 2009, 

pp. 187-191; Trowler & Cooper, 2002, pp. 229-233). 

A discourse, or a discursive repertoire (Trowler and Cooper, 2002, p. 232), illustrates 

how various aspects are given value or priority over others in a particular community. In 

the research presented here, three overarching discourses were identified: one primarily 

emphasising research connections; one primarily emphasising connections to professional 

practice; and one emphasising a dual coupling of both these aspects. For an overview of 

these discourses, see Table 3. In the research discourse, research connections and 

preparing students for a career in research – inside or outside academia – are emphasised. 

In addition, the respondents in this discourse value connections to professional practice, 

primarily in terms of providing students with information about the professional role. In 

the dual coupling discourse, both connections to research and professional practice are 

valued, and the respondents stated that the dual-coupling aspect motivates students and 

prepares them for the engineering profession while keeping the programme up to date in 

relation to both research and industry. In the professional practice discourse, usefulness, 

application and relevance – in relation to professional practice and industry – are central 

elements. In addition, the respondents within this discourse acknowledged a need to 

increase research links as long as the connections to professional practice remain. Thus, 

the pattern of language and related practices varied across these discourses, as will be 

illustrated and discussed further in the remainder of this chapter. 
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Table 3. Overview of the discourses 

 

1. Focus primarily on 
research  
(two programmes in total) 

2. Dual coupling  
(two programmes in total) 

3. Focus primarily on 
professional practice  
(two programmes in total) 
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Respondents emphasised 
research links and 
preparation for careers in 
research inside and outside 
of academia. They wanted 
to avoid strong connections 
to practice in the 
programme because of 
uncertainty regarding 
future engineering roles 
and tasks. The respondents 
acknowledged a need for 
increasing links to 
professional practice by 
presenting professional 
roles within the area. They 
acknowledged a lack of 
knowledge about 
employers. 
 
The function of this 
discourse was interpreted 
as enhancing the research 
focus, retaining and 
defending the programme’s 
distinctiveness and 
autonomy, and protecting 
the programme against 
unwanted external 
influences. 

Respondents valued a blend 
of connections to research 
and professional practice. 
They emphasised the 
advantages of being able to 
keep the programme 
contemporary in relation to 
both research and industry. 
They presented career 
opportunities for students 
in both research and 
industry. 
 
This discourse’s function 
was interpreted as 
manifesting and enhancing 
the programme to make it 
contemporary through a 
blend of research, 
professional practice and 
societal engagement. 

Respondents emphasised 
connections to professional 
practice and relevance, 
tools, application and 
usefulness. The 
respondents acknowledged 
a need for increasing links 
to research while 
simultaneously keeping 
strong links to industry. 
They presented career 
opportunities for students 
in industry and other 
external actors. 
 
This discourse’s function 
was interpreted as 
maintaining and 
strengthening connections 
to industry, thereby 
preserving the 
programme’s relevance and 
protecting the programme 
from losing industry 
connections. 
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Respondents focussed on 
links to research and value 
links to professional 
practice, particularly to the 
professional role. They 
stated that they prepare 
students for careers in 
research, both inside and 
outside of academia. They 
referred primarily to add-
on types of activities. 
Respondents had few 
professional contacts 
outside of academia, and 
those contacts that they had 
primarily were in start-ups. 
They acknowledged a lack 
of knowledge about 
employers. 

Respondents described a 
blend of connections to 
research and professional 
practice. The dual coupling 
was considered to be 
natural; the two aspects 
were considered to be 
mutually reinforcing and 
even difficult to separate. 
The rationale for this dual 
coupling was to increase 
student motivation and 
prepare for the engineering 
profession. 

Respondents regarded 
connections to professional 
practice as natural and as an 
essential part of the 
programmes that contribute 
to the programmes’ 
relevance. They included 
integrated activities as 
projects and cases, which 
commonly were offered in 
cooperation with external 
actors that, in some 
examples, were viewed as 
providing additional value. 
They had extensive 
professional contacts 
outside academia, also 
emanating from research, 
which they used in 
teaching. 
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Another component of a teaching and learning regime is tacit assumptions regarding, for 

example, ‘the nature and direction of external involvement in higher education’ (Trowler 

& Cooper, 2002, p. 229). In the research discourse, the respondents had few professional 

contacts with external actors and wanted to be independent and prevent influence from 

external actors. In the dual-coupling discourse, the blend seemed to be natural in each 

environment and appeared to be natural in their teaching; thus, external actors’ 

involvement in the curriculum was viewed as legitimate. In the professional practice 

discourse, external actors were viewed as offering additional value (see also Table 4); 

therefore, these external actors were invited to participate in teaching and learning 

activities, thereby influencing the curriculum.  

Thus, across these discourses, the academic staff have different approaches regarding 

proximity and distance to professional practice and external actors. The approaches vary 

from a distant relation in which external actors are prevented from influencing the 

curriculum and in which add-on activities are preferred, thereby exerting a limited effect 

on the curriculum, to a close relation in which external actors are viewed as providing 

additional value and in which respondents prefer integrated activities that influence the 

curriculum extensively.  

On the basis of these findings, I conclude that it does not seem to be research connections 

per se that lead to having few connections with professional practice because in the 

present thesis, examples of environments exist that focus on both aspects, as in the two 

examples with dual coupling. Instead, it seems as though the hesitance or resistance to 

external influence and the assumption that such influence is problematic – and possibly 

the lack of external professional contacts – lead to only a few connections with 

professional practice in the curriculum. Thus, these variations seem to influence both the 

quantity and type of connections to professional practice.  

A third component of teaching and learning regimes is rules of appropriateness, and this 

component entails ‘what is, and is not, appropriate practice in teaching and learning 

situations’ (Trowler & Cooper, 2002, p. 230) and, thus, what is accepted and recognised 

within a particular discourse (Gee, 2011). In the research discourse identified in Study IV, 

employer branding would not be appropriate, and neither would it allow external actors to 

influence course content. In the case in which a limited connection to professional 

practice exist, which was part of the studies presented in Papers I and II, and paralleling 

the research discourse found in Study IV (see Table 3), respondents expressed somewhat 

similar ideas. For example, it was emphasised that academic staff are not required to use 

their external contacts in their teaching. In this context, it would not be appropriate to 
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require them to do so. In the professional practice discourse, what is appropriate includes 

connections to industry and external actors. As described by respondents, it would be 

unacceptable to implement research connections that exclude their strong industry 

relations. Thus, at least to some extent, these respondents seemed to share the concern 

that research connections may cause a loss of connection to professional practice (e.g., 

Christensen & Newberry, 2015) and that the two aspects conflict (e.g., Elton, 2001; 

Griffiths, 2004). In the dual coupling discourse, it would be inappropriate to focus too 

much on either of the two aspects. In addition, in two of the discourses, the respondents 

expressed a willingness to expand the particular discourses. For example, in the research 

discourse, the respondents suggested including further connections to professional 

practice in terms of presenting various professional roles, as long as the course content 

would not be affected. In the professional practice discourse, one respondent expressed a 

readiness to include connections to research and, thus, widen their discourse. Because it is 

important that these suggestions for change are recognised within the discourse 

community (Gee, 2011; Trowler, 2005), it is essential that these new research connections 

be implemented while simultaneously keeping connections to industry, and that 

connections to professional practice can be implemented without interfering with course 

content.  

Furthermore, by understanding these respondents more deeply, it became possible to gain 

a deeper understanding of the curriculum, as suggested by Barnett and Coate (2005), and 

its composition of connections to research and professional practice. For example, the 

integration strategy requires coordination across courses in the curriculum, whereas the 

add-on strategy allows academic staff to make changes to their own teaching (Kolmos et 

al., 2016). Therefore, I conclude that for academic staff in a discourse community, in 

which external actors’ influence is not appropriate, the add-on strategy is possibly the 

only available strategy, whereas in the discourses in which such influence is welcome, 

both the integration and add-on strategies are available and appropriate. Thus, rules of 

appropriateness seem to influence not only teaching and learning activities, but also how 

the curriculum is designed across engineering programmes. 

Recurrent practices is another element of teaching and learning regimes (Trowler &

Cooper, 2002, p. 231), including activities that are considered natural and that may be 

described as ‘the way we do things around here’ (Trowler, 2008, p. 67). Different means 

of implementing connections to professional practice were described, and based on these 

different methods, as depicted by the respondents, we identified several strategies to 

include connections to professional practice in the curriculum. In the third study, the 
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academic staff described an additional method for including connections to professional 

practice in their teaching; therefore, the categorisation of strategies can be expanded to 

include add-on of examples from professional practice, thereby encompassing five

strategies, as Table 4 shows.  

Table 4. Strategies for including connections to professional practice in the curriculum 

S
tr

at
eg

y 1. Add-on at a
workplace

2. Add-on of 
examples from 
professional
practice

3. Add-on 
about the
profession

4. Integration 
of teaching and
learning 
activities

5. Integration 
with additional
value

A
ct

iv
it

y 

Courses with 
internships at 
workplaces1 

Provision of 
examples 
illustrating how 
content know-
ledge is used in 
professional 
practice3 

Information 
about the 
professional 
role2 

Cases, projects 
and other tasks 
related to 
professional 
practice4 

Projects with 
complex 
challenges 4, 5

R
at

io
na

le
 

Practise 
professional 
action and 
connect to 
professional 
role2 

Increase 
motivation for 
learning3 

Connect to 
professional 
role2 

Increase the 
relevance;3 
practise 
professional 
action2 

Increase the 
relevance3 and 
complexity;5 

practise 
professional 
action2 

1 Cooper, Orrell and Bowden (2010);2 Le Maistre and Paré (2006);3 Kember (2010); Quinlan (2019);4

Davis and Wilcock (2004); Prince and Felder (2006);5 Jonassen (2014); and Jonassen, Strobel and  
Lee (2006).  

In the research discourse, none of the strategies for including connections to professional 

practice seemed to be viewed as natural, and the respondents seemed to have few 

professional contacts outside of academia. The respondents did not use the integration 

strategies, and instead, the third strategy, in which information about the professional role 

is provided (see Table 3), was the preferred and suggested strategy for connecting to 

professional practice, as described by respondents in Studies II and IV. Thus, these 

respondents focussed on providing students with knowledge about the professional role, 

which was viewed as somewhat difficult because of a lack of knowledge about these roles 

and about employers. Thus, to use this strategy or any other strategy may be challenging 

for academic staff who have few professional contacts outside of academia and for staff 

who lack work experience outside of academia. Many academic staff lack such 

experience, as shown in Study I, possibly because recruitment and promotion criteria 

nowadays value research merits over experience in professional practice (Geschwind & 

Broström, 2015).  
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In the dual coupling discourse, the respondents referred to dual connections that included 

activities in which students could play an active role in research projects conducted in 

cooperation with external actors. Applied research dominates both environments in this 

discourse and often is conducted in cooperation with external actors, e.g., from industry. 

Thus, the dual connection seems to be natural in the environments and, therefore, also a 

natural practice in their teaching. Thus, a possibility exists that environments with a Mode 

2 type of applied research conducted in cooperation with external actors (Gibbons et al., 

1994) are particularly suitable for such dual coupling. In terms of connections to 

professional practice, the respondents in this discourse referred to the second, third and 

fourth strategies (see Table 4) to obtain connections to professional practice. Thus, they 

claimed that they presented examples of how course content connects to professional 

practice; provided information about the professional role; and offered project courses. 

Regarding the second strategy, add-on of examples from professional practice, several

respondents claimed that they included such examples of how courses connect to 

professional practice to increase student motivation.  

In their study on the aspects motivating student learning, Kember, Ho and Hong (2010, p. 

49) found that ‘establishing relevance to the profession was helpful in motivating student

learning in professional courses’, and these examples comprised connections between 

content knowledge and applications in professional practice. Quinlan (2019) also found 

that referring to usefulness increased students’ interest during lectures. Thus, by using 

this strategy, the respondents increased student motivation and situational interest. In 

addition, referring to examples from professional practice can be regarded as a means of 

achieving knowledge transferability from a narrow and context-dependent situation to a 

broader context in which the knowledge will be useful (Bernstein, 2000).  

In the discourse focussing primarily on connections to professional practice, the 

respondents seem to use both types of integration strategies, in which students can 

practise professional action (see Table 4). Add-on strategies also are used, so this 

discourse entails a wide range of practices for connecting to the engineering profession, 

possibly reflecting that connections to industry are natural in this discourse. Regarding 

the fourth strategy, integration of teaching and learning activities, in which students

practise professional action, some respondents viewed these activities as a means to 

increase the engineering programme’s relevance, with concomitant increases in students’ 

motivation (Kember et al., 2010). In the fifth strategy, integration with additional value,

the respondents described how they include projects that come from external actors 

because these can provide problems that are more complex than conventional, well-
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structured textbook problems. Thus, this strategy encompasses a type of task that prepares 

students for solving real-world problems in professional practice (Jonassen, Strobel & 

Lee, 2006; Jonassen, 2014). Here, underlying ideas on what is viewed as natural practices 

in the environment influence academic staff choices. 

Moreover, each discourse identified in Study IV serves a function within the particular

discourse community (see also Table 3). Based on what was valued within each 

discourse, certain functions were identified, i.e., the research discourse seems to function 

to enhance the research focus, retain and defend the programme’s distinctiveness and 

autonomy, and protect the programme against unwanted external influences. The dual 

coupling discourse seems to serve to manifest and enhance the programme as being 

contemporary and contain a blend of research and professional practice. The professional 

practice discourse seems to serve to maintain and strengthen connections to industry, 

preserve the programme’s relevance and protect the programme from losing its 

connections to industry. Thus, each discourse is understood as protecting each 

programme’s specific characteristics and securing each programme’s boundaries from 

different types of influences threatening these characteristics. In addition, the two 

discourses, with an emphasis on research and professional practice, are more extreme and 

protective, respectively, but the dual coupling discourse is less defensively focussed. I 

conclude that this reflects the two extreme discourses’ strength, indicating that it may be 

challenging to obtain changes within these discourses, e.g., in terms of increasing 

connections to research and professional practice, respectively. 

On the basis of these discourses, their functions and the different strategies that academic 

staff use, it is clear that in terms of including connections to professional practice or 

research – or having a blend of both in the curriculum – this is not a case of a one-size-

fits-all approach. In several of the studies, the academic staff described an interest in

including and further developing connections to research and professional practice in the 

curriculum. The variety of methods found in the studies and the differences identified 

across the discourses indicate a need to adapt to local conditions in policy making when 

aiming to implement new or additional teaching and learning activities, as suggested by 

Trowler (2009) and Välimaa (2006). Also Henderson, Beach and Finkelstein (2011, p. 

975) argue that policies with uniform solutions are not effective and suggested that policy

presumably is more successful when it allows for adjustments to local cultures. Indeed, 

Robertson (2007, p. 554) asserts that there are ‘limitations of an institutional discourse 

that privileges uniformity’. In the current thesis, we have seen examples of how strategies 
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and local discourses vary, thereby showing more in depth why this local adjustment is 

essential.  

With the changing balance between research and teaching in the academic profession and 

the shift towards a stronger emphasis on the research task for academic staff, the 

academic staff involved in these studies described their commitment and interest in 

connecting to professional practice, although it was somewhat adjusted to each particular 

environment. Nonetheless, the lack of work experience outside academia and the lack of 

professional contacts outside academia among academic staff present a challenge. To 

increase capacity to include connections to professional practice in the curriculum, I 

argue that a need exists for additional support and incentives.  

The identification of these three distinct discourses in relation to the connections to 

research and professional practice across engineering programmes is part of the empirical 

contribution of the current thesis. The methodological approach – a discourse analysis – 

provides an awareness of the identified variations and an understanding that suggestions 

for change and calls for new aspects to implement in the curriculum must be recognised 

within each discourse if they are to be accepted. If they are not recognised, they most 

likely will not be implemented. This is an additional contribution to the understanding of 

variations across engineering programmes and of the challenges emanating when 

curriculum change is to be accomplished. Regarding transferability, I argue that these 

various discourses, the functions they serve and the challenges that these variations may 

lead to in terms of curriculum change may be found in other engineering programmes and 

possibly also in other types of educational programmes for professions other than 

engineering. Thus, these results also may be relevant in other higher education 

institutions. 

6.2 Connections to professional practice in the engineering curriculum 
The purpose of implementing connections to professional practice in the curriculum is to 

prepare students for professional practice. According to Eraut (1994), this is realised 

through the development of process knowledge via active participation in professional 

activities and in making use of content knowledge. In addition, aside from content 

knowledge and process knowledge, Le Maistre and Paré (2006) identified a third aspect 

of professional knowledge: knowledge about the professional role. Overall, the teaching 

and learning activities connecting to professional practice that the respondents described 

correspond to Le Maistre and Paré’s (2006) wider conception.  
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However, these authors primarily discussed knowledge about the professional role as 

something formed in the workplace, whereas the respondents in the current thesis also 

referred to activities in which the students get information about the professional role, 

e.g., by inviting guest lecturers. Thus, knowledge about the professional role has a 

process and an information-based side. Furthermore, the strategy of including examples 

that illustrate content knowledge’s usefulness has not been specified in previous research 

on connections to professional practice (e.g., Le Maistre & Paré, 2006; Prince & Felder, 

2006; Speight, Lackovic & Cooker, 2013). One possible reason is that this strategy is 

viewed as being part of providing content knowledge. In the light of this, I suggest 

including this aspect in the conception of connections to professional practice because 

this strategy provides an accessible method for connecting to professional practice in 

courses that primarily focus on content knowledge. Indeed, it provides an opportunity to 

increase the transferability of knowledge to a wider context (Bernstein, 2000) and exerts a 

motivational effect on students (Kember et al., 2010; Quinlan, 2019).  

Moreover, as emphasised in Paper II, the categorisation of strategies is not hierarchical, 

i.e., one strategy does not embrace another, and one strategy must not exclude any other. 

Instead, building on Eraut (1994), Le Maistre and Paré (2006) and Bromme and Tillema 

(1995), and the findings presented in the current thesis, I argue that a mix of different 

strategies – including practising professional action, obtaining knowledge about the 

professional role and motivating examples throughout the engineering programmes – is 

most likely to be a successful at helping students gain professional knowledge. In 

addition, Eraut (1994, p. 120) argues for including activities in which the students 

practise professional action in close relation to the courses focussing on content 

knowledge because long time gaps reduce memory and because content knowledge ‘does 

not become part of professional knowledge unless and until it has been used for a 

professional purpose’. Thus, including teaching and learning activities in which students 

practise professional action and gain process knowledge with activities focussing on 

content knowledge, together with motivating examples and insights into the professional 

role as argued above, will support the formation of professional knowledge in the 

engineering curriculum. 

Across the environments and engineering programmes included in this research, the 

respondents presented examples of how they used the strategies presented in Table 4. 

This further nuances previous research in terms of whether academic staff in engineering 

education prefer one particular strategy, namely the integration type (Speight et al., 

2013). The results presented here show that academic staff use different strategies in 
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engineering education as part of the empirical contributions of the current thesis. The 

results also contribute to the nuancing of the concepts of add-on and integration strategies 

(Kolmos et al., 2016) because a variation within each type was identified. Thus, the 

results increase our understanding of the various approaches that academic staff in 

engineering education use when they conduct their teaching tasks. As stated earlier, the 

interpretive approach implies a focus on respondents’ unique and subjective perspectives; 

thus, my knowledge claims refer to respondents and the environments in which they 

work. However, the strategies identified for including connections to professional 

practice are conceptualisations that may be used in other contexts, both inside and outside 

of engineering education to understand these connections. Thus, establishing these 

various strategies for including connections to professional practice is a conceptual 

contribution; therefore, based on the identification of these new concepts, it is possible to 

make an analytical generalisation of these results (Yin, 2014, p. 41). 

6.3 A seamless blend of connections to research and professional practice 
Several scholars have suggested that the two aspects – connections to research and 

professional practice – are in conflict with each other (Duff & Marriott, 2017; Elton, 

2001; Griffiths, 2004; Webster, 2002), as if a zero-sum game exists in which one 

excludes the other. The empirical studies reported primarily in Paper III, and also in 

Paper IV, show that the respondents did not perceive the two aspects as conflicting. On 

the contrary, they acknowledged that connections to research and professional practice 

may be intertwined in a seamless blend. Thus, the idea of a ‘swinging pendulum’ 

(Harwood, 2006; Seely, 1993, 2005) should be questioned (cf. Edström, 2018), as this 

metaphor implies that the focus is put on one aspect at a time.  

To illustrate the rationale for aiming to obtain this blend of both perspectives, one 

respondent from Study III determined the following: ‘You draw on examples from 

research, and from the outside world, to make it relevant to our students because they are 

going to be engineers’. This quotation corresponds with the conclusion drawn by 

Maillardet (2004, p. 28): ‘one grave danger inherent in the current tendency to categorize 

education as “academic” or “vocational” is that it overlooks the key role of the engineer 

to operate and be at ease in both areas, often acting as an arbiter between the views held 

by those operating solely in one or other area’. Thus, to be prepared for the profession, as 

emphasised by Eraut (1994), students need content knowledge and process knowledge, 

and to practise professional action, which may be accomplished through activities 

connecting to professional practice and research. 
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In the extant literature that underpins the conceptual framework for this thesis, arguments 

are made implying that the inclusion of aspects related to research in the engineering 

curriculum may lead to a drift away from the professional aspects of engineering 

(Christensen & Erno-Kjolhede, 2011; Christensen & Newberry, 2015). However, in the 

studies reported in Papers III and IV, the respondents emphasised that links to research 

can be included in the curriculum while keeping the connections to professional practice. 

They also described examples of such dual coupling in their own teaching. Thus, a dual 

coupling – or a seamless blend – of both aspects is possible, and these results provide a 

nuancing of this facet of academic drift, indicating that the concept of academic drift 

requires further study. Instead of implying that aspects of professional practice compete 

with research links, as some scholars argue, I would suggest that learning professional 

action, i.e., learning ‘how to access and make good use of propositional knowledge’ 

(Eraut, 1994, p. 107), can be accomplished in teaching and learning activities connected 

to professional practice and research because students also can learn such process 

knowledge in activities that focus on the research process, e.g., in research-based projects. 

Consequently, the aspect competing with practical components in the curriculum is not 

research. Instead, I argue that it is content knowledge that is not applied or adapted to ‘the 

demands of practical situations and constraints’ (Bromme & Tillema, 1995, p. 262). Thus, 

I conclude that limiting connections to research because of an assumed risk of losing 

connections to professional practice instead may lead to a risk of reducing the preparation 

for professional practice because these connections may promote process knowledge for 

the profession if implemented as research-based projects. Several scholars have 

recognised this aspect of including research connections in the curriculum, suggesting 

that research-based activities in the curriculum contribute to the formation of professional 

knowledge (Brew & Mantai, 2017; Willison, 2012; Zamorski, 2002). Thus, I argue that 

research connections in the curriculum have the potential to increase preparations for 

professional practice in the engineering curriculum. 

Regarding transferability (Guba & Lincoln, 1982), I argue that the prevalent idea 

suggesting that the two aspects – connections to research and professional practice – are 

in opposition to each other may be present across engineering education institutions and 

also in other areas of higher education, particularly in education for the professions. Thus, 

the results presented in this thesis presumably are relevant in the context of engineering 

education in other engineering education institutions and also in education for professions 

other than engineering.  
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The empirical contribution of this part of the thesis is the finding that a seamless blend of 

connections to research and professional practice in the engineering curriculum is 

possible. The conceptual contribution relates to the nuancing of the concept of academic 

drift and in contrasting the assumption that the two aspects in question are in contention 

with each other. Another contribution relates to the prevailing debate throughout the 

history of engineering education as to whether the focus should be on research or 

professional practice, and the results of the current thesis indicate that in the future, the 

debate should focus on how to best combine the two aspects because both are important 

aspects in the formation of professional knowledge. 

6.4 Contribution 
The empirical contribution of the present thesis includes the identification of three 

distinct discourses in relation to connections to research and professional practice across 

engineering programmes. This finding contributes to the understanding for differences 

across engineering programmes and of the barriers facing curriculum change. This 

finding also highlights that it is not only the individual’s interests and preferences that 

influence the curriculum, but also the environment, with its assumptions and practices 

influencing the academic staff. The methodological approach – a discourse analysis – 

provides a foundation for an increased awareness of variations and an understanding that 

suggestions for change and calls for new aspects to implement in the curriculum must be 

recognised within each discourse to be accepted, and if they are not recognised, they most 

likely will not be implemented. Another contribution emanating from the empirical work 

includes a more nuanced understanding of the connections to professional practice 

through the identification of different strategies for including such aspects in the 

curriculum. The finding that a seamless blend of connections to research and professional 

practice in the engineering curriculum is possible and that the provision of examples of 

how this dual coupling is realised in the curriculum add to the empirical contributions of 

the current thesis. 

Furthermore, the strategies identified for including connections to professional practice 

are concepts that may be used in other contexts, both inside and outside of engineering 

education, to understand such connections. Thus, the labelling of these various strategies 

for including connections to professional practice is a conceptual contribution. A 

theoretical contribution relates to the questioning of a facet of academic drift – implying 

that connections to research would impede connections to professional practice – and to 

the contrasting of the assumption that the two aspects in question are in contention with 

each other. The findings reported in this thesis suggest that this facet of academic drift 

requires further conceptual work. An additional contribution relates to the prevailing 
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debate throughout the history of engineering education – whether the focus should be on 

research or professional practice – and the results of the current thesis suggest that in the 

future, the debate should be on how best to combine the two aspects because both are 

important in the formation of professional knowledge. 

6.5 Implications for practice 
The categorisation of different strategies for including the connections to professional 

practice presented in the present thesis may serve as inspiration for academic staff. As 

presented in Paper I, the respondents asked for additional pedagogical tools to support an 

increase in their connections to professional practice. The strategies identified, together 

with the conceptual framework regarding aspects that form professional knowledge, may 

serve as such in conjunction with support provided through academic development 

activities. This also applies to the findings suggesting that connections to research and 

professional practice can be intertwined in a seamless blend. Thus, based on the findings 

of the current thesis, with specific regard to the declared willingness to increase aspects of 

connections to professional practice and research in the curriculum, support in designing 

the curriculum and the teaching and learning activities should be provided.  

In addition, several respondents referred to a lack of knowledge about employers and a 

lack of professional contacts outside of academia. Ongoing initiatives, albeit limited in 

scope, across higher education institutions in Sweden aim to help academic staff gain 

experience from professional practice through sabbaticals in industry and organisations 

outside academia. Other activities that increase knowledge about professional practice 

and employers also should be initiated to reach larger groups of academic staff. An 

additional aspect of the lack of work experience outside of academia among academic 

staff relates to the recruitment and promotion process, and the extent to which such merits 

are valued, which may be an aspect to consider in future revisions of the process. 

The findings related to the various discourses and functions of these discourses reveal a 

need to adapt institutional policy regarding research and professional practice to local 

discursive communities. Thus, providing policy that implies uniform implementation 

most likely will not be productive. On the contrary, policy that allows for an adjustment 

to local conditions and discourses probably will be more successful. 

6.6 Future research 
In relation to the discourses identified, it would be interesting to expand this research and 

study how the duality of connections to professional practice and research is approached 

in other engineering programmes, in other less research-intensive institutions and in 
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bachelor’s programmes to explore whether similar discourses are present or whether 

different types of language patterns and practices exist in these areas. Broadening this 

research and studying other higher education areas, particularly in education for the 

professions, would be relevant.  

Other areas for further study include focussing on how academic staff in the classroom 

actually perform teaching and learning activities connected to professional practice and 

research, as well as studying how students experience these activities, both during the 

courses and in retrospect. 

Moreover, a need exists for further conceptual work regarding academic drift. The results 

from the present thesis contradict the assumption that connections to professional practice 

and research are mutually exclusive; however, this requires further study, e.g., in relation 

to other engineering programmes, other fields in higher education and in relation to 

programmes at the bachelor’s level.  
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