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SPECIAL ISSUE ARTICLE

Rising to the pedagogical challenges of the Fourth Industrial 
Age in the university of the future: an integrated model of 
scholarship
Adam Matthews , Mike McLinden and Celia Greenway

School of Education, University of Birmingham, Birmingham, United Kingdom of Great Britain and Northern 
Ireland

ABSTRACT
A challenge for higher education, in the context of the ‘Fourth Industrial 
Age’, is to prepare students for uncertain futures. Proposed is a model of 
integrated scholarship drawing on, and developing, Boyer’s scholarship 
(discovery, teaching, integration and application). We argue that such a 
model provides a connecting thread between the idea of a university as 
conceptualised in the 19th century, making links between the university 
of the past, present and future. Through reference of a case study 
example of the links between teaching and research presented in the 
2017 UK Teaching Excellence Framework, we draw upon Boyer’s scholar-
ship as a conceptual lens to examine institutional texts which articulate 
teaching excellence. Our findings indicate that current judgements 
about effective linkages between teaching and research vary greatly 
with few examples or evidence. Our integrated scholarship model joins 
together institutional learning communities to discover, communicate 
and apply new knowledge across disciplines.
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1. Introduction

The learning and teaching landscape in UK Higher Education (HE) is in a period of rapid 
change with far reaching implications for faculty and students. Recent developments 
include an increased emphasis on student voice, students as partners and higher educa-
tion providers seeking ways to highlight their distinctiveness in an increasingly compe-
titive market place. Further, the Fourth Industrial Age (4th IA) is promising the 
emergence of artificial intelligence and big data to bring together cyber and physical 
systems (CPS), also known as the internet of things (IOT) to bring about mass automa-
tion (4.0) (see Figure 1) to build on previous ages of steam (1.0), electricity (2.0) and 
information (3.0) (Xu, Xu, & Li, 2018). Such rapid developments thereby require 
a continual appraisal of the pedagogical approaches that will suitably equip undergrad-
uate students for sustainable learning in an uncertain future.

Whilst the precise nature of how the 4th IA will transform higher education cannot be 
predicted with certainty, we can be confident that students’ and employers’ expectations 
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of a university education, along with changing global societal issues will help to drive the 
agenda. A key challenge for the higher education sector therefore is to review the nature 
of the selected pedagogical approaches to ensure these align with the future expectations 
of students, employers, universities and wider society.

We start the paper with an overview of the 4th IA and its implications for pedagogy in 
higher education. We then revisit some of the key philosophies underpinning the ‘idea’ of 
a university in the 19th and 20th centuries with a particular focus on the relationship 
between teaching and research in the academy. We ground our analysis and philosophy 
of the university with ideas from 19th century Enlightenment thinkers and beyond from 
the university of yesterday and the early ideas of the nature of teaching and research in 
the modern university. This review takes us into contemporary thinking of the relation-
ship between teaching and research and the ‘nexus’ between these two activities. This 
review serves to highlight the lack of consensus about the nature of these relationships as 
well as the limited evidence demonstrating the nature of any benefits at institutional level. 
We introduce Boyer’s model of scholarship (Boyer, 1997) and argue that given its explicit 
emphasis on the synergies between teaching and research in HE, it offers a helpful 
conceptual lens through which to view these linkages. The limited evidence at institu-
tional level prompted us to explore the unique publicly available corpus of institutional 
texts provided by the 2017 Teaching Excellence Framework (TEF) exercise in the UK. As 
a case study example of how higher education institutions (HEIs) articulate the links 
between teaching and research we conducted a content analysis of seven university 
written statements in response to the 2017 Teaching Excellence Framework (TEF) 
using Boyer’s four aspects of scholarship as categories for directed content analysis. We 
provide an overview of the main findings of the TEF case study and outline new ways 
forward for the sector in determining the nature of the linkages between research, 
scholarship and teaching. We consider limitations of the analysis and propose potential 
areas for future research and policy developments. We conclude the paper with 
a conceptual response to the issues facing higher education in the 4th IA, building on 
Boyer’s model of scholarship to present an ‘integrated scholarship’ for a university 
community.

2. The Fourth Industrial Age, society and higher education

The rapid development of technology is raising questions within the field of education and 
in media discourse, as to the purpose of education in a rapidly changing technological 
environment. The university of tomorrow will need to adapt to these changes which have 
the potential to be far reaching, not only for higher education but for society, globally. 
Schwab (2016) outlines many of the implications for the future in the context of the 4th IA, 
stating that we live in a time of great promise and great peril. Thus, while the advances in 
artificial intelligence and other technologies have the potential, and the great promise of 
connecting billions of people and regenerating the natural environment, there is a great 
peril of organisations and governments failing to adapt to growing inequalities and 
fragmentation of society. Media reports have picked up on such utopian and dystopian 
futures, taking a more dystopian persrspective with discourse around artificial intelligence 
and automation taking many of the jobs currently carried out by humans: ‘Could a robot do 
your job?’ and ‘The 4th Industrial Revolution Is Here – Are You Ready?’ dominate (Ahmed, 
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2018; Marr, 2018). Similar claims have been made about the coming of the previous digital 
age which promised a greater sharing of knowledge and digital artefacts globally. A notable 
example is the materiality of music before digitisation. The physicality of the vinyl record, 
the cassette tape and the CD had production and transportation costs. The MP3 has the 
possibility to be shared exponentially, globally with none of these costs, but music still 
remains behind similar paywalls (Mason, 2016). Peters (2020) looks at the extremes of some 
of the visions for how the digital could reshape society as on one hand, digital socialism and 
on the other, knowledge capitalism. By using this example of what has come before and the 
possibilities of technology we can see that the future is not yet written, despite corporate 
CEOs, futurists, state bureaucrats, technologists and administrations all predicting unpre-
cedented change in higher education (Hamilton & Feenberg 2012).

Clearly education has a role to play in educating the leaders, workers and citizens of 
the future who will lead and shape this trajectory. Aoun (2017) calls for a new generation 
of creators to tackle the challenges and opportunities of technology and issues that are as 
yet unknown.

Figure 1 depicts the 4th IA building upon computers and automation to bring 
technology to objects in ‘cyber physical systems’. Tegmark (2018) terms the next stage 
of human development as life 3.0, characterised by artificial intelligence dominating and 
questioning the role of humans, again seeing the opportunity of reducing poverty, 
through to the risk of autonomous weapons for mass warfare. Seldon and Abidoye 
(2018) mirror the development of education with that of industry and claim that 
developments in artificial intelligence will either liberate or infantilise humanity. They 
describe the first education revolution as organised education, learning from family and 
community to survive. The second education revolution as the institution: the school and 
the university, for the privileged few, education began to be more formalised to educate 
individuals in agriculture, law, civic society, technology and religion. The third education 
revolution was formed around the technology of the printing press and secularisation: 
with the industrial revolution in full swing, the masses were beginning to be educated 
around urban centres and religion was no longer as influential as it once was. The 
textbook became cheaper to produce and was widely used to distribute knowledge 
widely. Computers and the internet continued this advance with the digitisation of 
education (Orr, Weller, & Farrow, 2019). Xing and Marwala (2017) predict that the 
university of the 4th IA will teach, research and service in a different way, which is more 
interdisciplinary and ‘virtual’. They trace the growth of higher education across a similar 
period as ‘elite’, ‘mass’ and ‘post-massification’. Post-massification is characterised by 
many advanced countries enjoying over 50% participation rates in higher education and 
the international nature of university staff and students. Peters, Jandrić, and Means 
(2019) survey the part education may play in the future in the possibility of technological 
unemployment due to automation and what could happen if the link between education 
and work is severed. This is covered by three overarching issues: 1) the postdigital 
fragmentation of education and work, 2)what can places of learning really do about the 
future of work? 3) education in a workless society.

Avis (2018) explores the 4th IA as an ideological and rhetorical construction which has 
been presented as an inevitable historical trajectory to be managed and mitigated against, 
rather than shaped and designed. The field of Science and Technology Studies (STS) and 
philosophy of technology term the dominant discourse such as those described above as 
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‘sociotechnical imaginaries’ (Jasanoff & Kim, 2015). STS then can provide us with 
a conceptual lens to trace technology not as a neutral material artefact but as technolo-
gical affordances for adoption in a variety of different ways, ways which are not inevitable 
but there to be applied, researched and integrated into society. Feenberg (2017) terms the 
dominant discourse of scientific rationality as the technosystem which is underpinned by 
markets, administrations and technology, thus technology is just one aspect of the 4th IA. 
Common discourse sees technology as a linear development with constant progress 
influencing society, this has been termed technological determinism by STS scholars 
(Dafoe, 2015). In direct contrast is the social construction of technological artefacts 
which are not linear but formed and shaped by society and culture (Pinch & Bijker, 
1984). Technological determinism and social constructivism can be seen as two extremes 
of a continuum whereby technology either determines society or society determines 
technology (Matthews, 2020). STS analyses the social as well as the material realities of 
science and technology and theoretical and conceptual developments have emerged such 
as the postdigital (Jandrić et al., 2018) and posthumanism (Pepperell, 2009) to attempt to 
make sense and understand the blurring of the line between human and technology 
which is a key aspect of the 4th IA in that the computer and the human are potentially 
going to be closer or combined. We envisage a significant role for higher education in the 
4th IA which draws upon a rich history and culture of research and teaching across and 
within disciplines. For example, as humans and computers become closer, interdisci-
plinary research and teaching between the humanities, social sciences and sciences will be 
important to understand the world in which we live. Having laid out the challenges and 
potentialities of the 4th IA and before mapping out possibilities for the university of the 
future, next, we explore the foundations of the modern university – the university of 
yesterday

3. Research and teaching nexus: Enlightenment revisited

The university has been established in different forms and with distinctive cultural 
influences for centuries. The university of yesterday has laid strong foundations which 
should not be dismissed but harnessed and developed for the university of the future. 
One of the most enduring and cited early philosophies of modern higher education was 
written by Cardinal Henry Newman in 1852 – The Idea of a University. Newman’s thesis, 
written under the backdrop of new and exciting ideas set out during the Enlightenment 
period was a blueprint for a new Catholic university in Ireland. This period of enlight-
enment influenced Newman to reject education as unquestioned religious beliefs, passed 
down from generation to generation and his blueprint for a university included critical 
scholarship and universal knowledge with no set disciplines. This was the emergence of 
a liberal education and Newman outlined that knowledge should be pursued for its own 
ends and not for instrumental purposes. Newman claimed that critical minds will be able 
to find their way in the world, inventing and innovating new ways of working and living. 
Newman did not believe that universities should be places of research, this should be 
undertaken by other specialist institutions with universities focusing on teaching 
(Newman, 1852). The Humboldtian model of higher education introduced the idea 
that teaching and research co-occur in universities, and was established at the 
University of Berlin in 1810 (Josephson, Karlsohn, & Östling, 2014). Ideas set out by 
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Willhelm von Humboldt were freedom of thought, students as free adults who should be 
free to study under any teacher they wanted and professors who should be able to lecture 
on any subject in the search for truth (regardless of politics and religion). The nature of 
the pedagogical frame within which students were educated is captured succinctly by 
Josephson et al:

At a university, a teacher could be part of a social and pedagogical context, and thus avoid 
the dangers of isolation. New knowledge could be tested and developed together with 
students. At the same time, the students would receive a better education because their 
lecturers would be able to follow and understand the latest developments in their fields. The 
search for knowledge should be a dialogic, organic process in which all participants are 
dedicated to seeking truth. (Josephson et al., 2014, p. 2)

The German term Bildung is closely linked and attributed to Humboldt and refers to the 
self-development of well-informed citizens and comes before a profession or craft which 
similarly to Newman, Humboldt thought individuals could master if they were first 
enquiring, informed citizens. Today the term is often the polar opposite of instrumenta-
lised education for participation in the labour market (Koops, van den Kerkhof, 
Ostermeier, & van de Schoot, 2016). Whilst the Humboldtian ideas of research and 
teaching are still dominant throughout HE today, precisely what the nature of these 
relationships should be is a more contested and debated concern. The theory and practice 
underpinning these relationships has become known as the ‘research/teaching nexus’. 
This nexus has been conceptualised in a variety of ways and a systematic review of the 
research into the nexus (Tight, 2016) found that the current literature can be broadly 
categorised as, ‘advice’ (on implementing a successful relationship between research and 
teaching), ‘student and staff attitudes’, ‘how the research/teaching nexus is articulated’, 
‘how to research the research/teaching nexus’ and ‘issues and critique’. In concluding the 
review, Tight (2016) argues that whilst the nexus can be viewed at one level as being ‘an 
idea’, it can also be termed:

. . ..a theory, a practice or a catch-phrase. To call it a catch-phrase might sound dismissive, 
but it definitely qualifies as one of the most talked about terms in contemporary higher 
education policy and research. (Tight, 2016, p. 306)

The concepts underpinning this nexus have been debated, developed and refined exten-
sively in the literature (e.g. Brew, 2003), and examined in relation to particular disci-
plinary activities (Spronken-Smith & Walker, 2010) and ontological and epistemological 
perspectives (Robertson, 2007). Further, whilst there have been a number of attempts to 
illustrate the multifaceted nature of the relationships between teaching and research 
within this nexus (e.g. Edwards & McLinden, 2017; Healey & Jenkins, 2009), the precise 
relationship between research and teaching is considered to be complex and indeed has 
been described as an ‘unstable terrain’ by Robertson (2007).

Given the uncertain future portrayed above with respect to the 4th IA, clarification as 
to what types of skills and knowledge students will require to work and live in an 
uncertain landscape is clearly highly pertinent to HEIs. To provide such clarification 
we draw next on the seminal, influential report written in the 1990s by the Boyer 
Commission in the USA. Boyer (1997) called for a new model of undergraduate educa-
tion at a similar period in terms of major technological changes (i.e. the early develop-
ment of home based computing, mobile technologies, the internet etc.). A key conclusion 
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of the report was that research should be the basis of all learning at university, from year 1 
through to graduate, and that the production of knowledge should not be an exclusive 
activity, but rather one that all members of a university can participate in. The report has 
had far reaching implications since its original publication in 1990, it mapped out 
a direction of travel for the HE sector at the time when seeking to articulate the 
relationships between the core activities of research, scholarship and teaching. The report 
undertook a comprehensive review of the US HE landscape and proposed that under-
graduates who enter higher education (with a particular focus on ‘research-intensive’ 
universities) should engage in discovery based activities as active participants, within 
a student-centred approach to teaching, with students provided with scope for intellec-
tual and creative development, including opportunities to learn through inquiry as 
researchers rather than simple knowledge transmission. Further, the report proposed 
that undergraduates should understand the unique qualities of the university and the 
opportunities to engage in research themselves. The notion of scholarship was viewed as 
being a central tenant of promoting such an approach described through four distinctive 
but overlapping types of scholarship: The Scholarship of Discovery (the undertaking of 
original research); The Scholarship of Integration (connecting new knowledge to existing 
knowledge, across disciplines in order to solve real life issues faced by society); The 
Scholarship of Application (also described as the scholarship of ‘engagement’ in seeking to 
close the gap between values in the academy and the needs of the larger world) and The 
Scholarship of Teaching (involving the reflective analysis of the knowledge about teaching 
and learning). An important conclusion of the Boyer report was that these four categories 
should align and overlap, but that there is a risk that they may become divided and 
isolated. This disaggregation of functions and roles has been termed more recently as the 
‘unbundled university’ (McCowan, 2017). The unbundled university sees specialists and 
external organisations carrying out specific tasks which once may have been the sole job 
of faculty academics. Boyer’s categories were aimed exclusively at the role and task of 
academic teaching staff throughout their career. Later we use this model to open up 
integrated scholarship to the whole university.

Whilst these types of scholarship have been drawn on extensively within the literature 
to examine different types of academic practice (Tight, 2016) as far as we can ascertain 
they have not been used to analyse the relationships between research, teaching and the 
notion of scholarship discourse at an institutional level, or within the HE sector. As we 
consider next, the 2017 TEF provides the first opportunity to examine the nature of this 
relationship in detail at an institutional level within a national context through the 
method of content and discourse analysis.

4. A Case study example of the articulation of links between teaching and 
research

As part of the requirements of the TEF in the UK in 2017 (Office for Students, 2018), all 
participating HEIs were required to submit a 15-page provider statement which describes 
their approach to teaching. Institutions in these qualitative submissions were measured 
against the following headings: Teaching Quality, Learning Environment, and Student 
Outcomes and Learning Gain (HEFCE, 2016). A final decision was then confirmed as to 
the institution’s award. The 15-page provider statement offered by each participating HEI 
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presents a unique and valuable corpus of data which provides the opportunity to look at 
various discourses. As an example, Matthews and Kotzee (2019) used a corpus-assisted 
discourse analysis approach to identify the key themes of all 232 TEF2 submissions.

The 2017 TEF guidance made reference to scholarship, research and/or professional 
practice with HEIs required to provide evidence of the extent to which:

The learning environment is enriched by student exposure to and involvement in provision 
at the forefront of scholarship, research and/or professional practice (HEFCE, 2016, p. 24)

These submissions are used alongside quantitative measures of answers to specific National 
Student Survey (NSS) questions as well as (non) continuation data and graduate destinations 
(further study and employment). Institutions are graded by a panel as gold, silver or bronze 
according to these measures with the 15-page qualitative submissions then taken into 
account.

4.1. Aims and objectives

Our analysis was undertaken by the co-authors of this paper in Spring 2019. The main aim 
of the study was to examine the nature of evidence provided by HEIs when discussing how 
they seek to promote positive relationships between research and teaching.

The objectives of the study were:

● Take a corpus of all 2017 TEF submissions (N = 232) and quantitatively identify 
a sample which talked most frequently about research in the context of teaching

● To analyse the discourse of our sample institutions using Boyer’s four categories of 
scholarship as a conceptual framework.

Ethical approval was granted by the researchers’ institution to carry out anaysis of the publicly 
available TEF2 HEI statements from 2017. Institutions are reported anonymously in the 
article.

Content analysis uses texts and speech to quantitatively study textual data (Seale, 2004; 
Bryman, 2008). The objective nature of the research method is characterised by two 
definitions:

Content analysis is a research technique for the objective, systematic and quantitative 
description of the manifest content of communication. (Berelson, 1952, p. 18)

Content analysis is any technique for making inferences by objectively and systematically 
identifying specified characteristics of messages. (Holsti, 1969, p. 14)

The quantitative nature of content analysis as a research method requires systematic and 
objective analysis whereby any researchers views or biases are minimised as much as 
possible. The first stage of analysis used computer software to carry out this analysis. Our 
self-constructed corpus was analysed using Lancsbox software (Brezina, Timperley, & 
McEnery, 2018). This achieves the objectivity and bias required for content analysis. 
Follow up, second stage, human coding and content analysis is much more open to 
interpretative analysis. In order to minimise this as much as possible, coding identifiers 
were used (see Table 1 below) by all three researchers. Coding identifiers were developed 
from Boyer's (1997) descriptions of discovery, integration, application and teaching. This 
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study moves between computational content analysis and human reading for practical 
reasons - the entire sample of available documents (described below) is n = 232 and over 
1.5 million words. Purposeful sampling was used to identify seven texts from the whole 
corpus who wrote most frequently about research in the context of teaching. Webb and 
Wang (2014) describe this method as context-sensitive sampling which identifies keywords 
that are used to identify a sample with certain dominant words and phrases. This section 
continues with a description of this method as was applied by the researchers.

In order to find out about how HEIs in the UK seek to define the relationships between 
research and teaching and the potential benefits to students, we first quantitatively 
analysed all 2017 TEF2 statements (n = 232), totalling 1,742,438 words.

In order to find the statements which talked most frequently about research in the 
context of teaching, we undertook a keyword frequency search of the corpus for the word 
‘research*’. This method yielded 4,936 results. We used these 4,936 results to select just 
those uses which had ‘teaching’ five words either side of our keyword: ‘research*’. This 
analysis yielded 778 results. Of these 778 instances we were able to calculate frequency 
and identify the seven HEIs which used the key term ‘research*’ most frequently in the 
context of teaching. These seven HEIs provided a sample of institutions for further 
analysis in Phase 2. An overview of this sample is presented in Table 2 to show the 
frequency of research collated with teaching, whether the HEI is a member of the Russell 
Group (a self-selecting group of UK research-intensive universities) and TEF result. As 
shown in Table 2, three of the seven HEIs were members of the Russell Group 

Table 1. Coding identifiers.
Discovery Integration
● Research through disciplined enquiry
● Intellectual values
● Intellectual capital
● Advancing knowledge
● Emotional response
● Institution and researcher accomplishment
● Scholarly investigation

● Integrating facts
● Connecting disciplines
● Data illumination
● Insights
● New knowledge topologies (connected and integrated)
● Multidisciplinary
● Data in larger patterns
● Critical analysis

Application Teaching

● Practice and theory inform each other
● Scholarly service
● Applies and contributes to human knowledge
● Service to the nation and the world

● Inspires and educates
● Teaching is the highest form of understanding
● Teacher’s understanding and student’s learning
● Communal activity
● Transferring and extending knowledge

Table 2. Frequency of Boyer’s Scholarship categories occurring in provider statements.

Sample HEI Discovery Integration Application Teaching

frequency of research 
collocated with 

teaching
Russell Group 
institution?*

TEF 
Result

Submission A 2 5 2 3 13 No Silver
Submission B 5 7 5 4 18 Yes Gold
Submission C 2 5 1 5 15 No Gold
Submission D 3 4 3 9 14 Yes Silver
Submission E 2 1 2 5 17 No Bronze
Submission F 3 0 0 10 16 No Bronze
Submission G 5 8 5 8 17 Yes Gold

*a group of 24 research-intensive UK universities
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highlighting the complexity of attempting a binary divide between ‘research’ and/or 
‘teaching’ focused HEIs in the current UK landscape. This finding confirmed our view 
that a broader lens through which to view the nature of the relationships between 
teaching, research, and scholarship, at an institutional level is worthy of further exam-
ination. The sample of seven HEI TEF2 provider statements which quantitatively talked 
more about research in the context of teaching allowed us to undertake a more inter-
pretative analysis drawing on the conceptual lens of Boyer’s four types of scholarship. 
The frequency of findings for each aspect of Boyer's Scholarship are reported in Table 2.

Coding of the sample of TEF provider statements was undertaken using directed content 
analysis. This type of content analysis can be drawn upon when using existing theory or 
prior research and involves researchers beginning the coding process by identifying key 
concepts or variables as initial coding categories in a deductive approach (Potter & Levine- 
Donnerstein, 1999). For the purpose of our content analysis we drew on Boyer’s four types 
of scholarship. See Table 1 and descriptions above for an elaboration of these four areas and 
their coding.

A reliability check was undertaken by each researcher re-coding one transcript 
from another researcher’s sample. Data that could not be coded into one of the 
categories derived from the scholarship model were re-examined to describe different 
ways in which the relationship between research and teaching can be understood for 
discussion between researchers. We indicated on the submission document a colour 
for each of the 4 categories and made a note where a sentence or paragraph was 
viewed as describing both research and teaching co-occuring. A summary of this 
analysis is presented in the Table 2.

We treated this assembled data as an opportunity to analyse how HEIs describe 
the integration between research and teaching as well as integration and application. 
It is important to note however that these written submissions were written in line 
with a pre-assigned template against a regulatory framework with which HEIs write 
in response to. Thus, whilst the analysis sheds light on how HEIs describe the 
relationships between teaching and research, the context in which they are con-
structed and how the findings are reported require explicit acknowledgement. As we 
discuss below, despite this context, we found that the provider statements offer 
valuable insights into the discourse used by HEIs to describe the relationships 
between their teaching and research.

Looking at the distribution across the four types of scholarship presented in Table 2, 
there is a fairly inconsistent picture across the HEIs. As an example, Sample F (Bronze 
award) has a focus predominately on the Scholarship of Teaching and based on the 
analysis undertaken does not include examples of all four types of scholarship. In 
comparison, HEP G (Gold award) has an even distribution across all four categories. 
Submission A (Silver award) has an even but relatively low occurrence of all categories. In 
all submissions the Scholarship of Application is the least frequently occurring category. It 
was an expectation that the Scholarship of Teaching would be the most frequently 
mentioned category (in the Teaching Excellence Framework) which was confirmed in 
the analysis. Figure 2 provides an example of a provider statement that we identified as 
having the broadest alignment with all four types of scholarship. This is example is rare in 
our sample and is the only passage of text which we deemed to cover all four aspects of 
scholarship as articulated by Boyer (1997).
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More specific examples describing teaching and research include, one HEI reporting 
being a ‘research intensive university that prides itself on providing an education and wider 
student experience that is second to none’ with ‘world-leading and world-changing 
research across all academic departments’. These commitments were reported as being 
‘interwoven and mutually reinforcing’ with students benefiting from ‘cutting-edge research, 
both directly through their participation in research projects, and indirectly through our 
focus on research- and enquiry-led learning within the curriculum.’ Further, the HEI 
claimed that its status as a ‘research institution’ means that students are ‘taught by world- 
leading researchers, and exposed to cutting-edge ideas and methodologies in their dis-
ciplines, from the outset of their studies’. The research and teaching relationship is reported 
in a further example through undertaking teaching which is ‘research-led and intellectually 
challenging to students’. Whilst such an alignment may well be of benefit to the student 
experience, no specific evidence is offered however by the HEIs to substantiate or evidence 
these broad claims. A further example of the varied and diverse ways of describing research 
in the context of teaching excellence can be found in the frequency and diversity of terms in 
the TEF corpus which hyphenate research – a common way for institutions and research 
literature (i.e. Brew, 2006) to describe the relationship between teaching and research. A 
search of the TEF corpus for ‘research-*’ found 422 instances of 25 different terms. These 
are (with frequencies): research-led (112), research-informed (94), research-based (56), 
research-intensive (44), research-rich (37), research-active (32), research-engaged (6), 
research-inspired (6), research-enriched (4), research-oriented (4), research-related (4), 
research-stimulated (4), research-focused (3), research-only (3), research-focussed (2), 
research-teaching (2), research-/enterprise-informed (1), research-connected (1), 
research-dedicated (1), research-excellent (1), research-grade (1), research-in-practice (1), 
research-intense (1), research-involved (1), research-orientated (1).

Discovery Integration

Application Teaching

Students are challenged to engage with the frontiers of knowledge 
by staff working at the cutting edge of their disciplines, and are 

trained in and given the opportunity and skills to undertake 
research themselves. Alongside this commitment to linking our 

research and teaching sits our belief that as well as being valued for 
its own sake, knowledge must be of wider value to both the 

individual and civil society. Our research must deliver impact, and 
the same is true of our teaching.

Figure 2. An example of text which encapsulates discovery, integration, teaching and application from 
submission B.
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Similarly, there is evidence from the analysis that some HEIs claim to focus on 
supporting learners to discover knowledge through providing a nurturing intellectual 
climate that involves staff who are engaged in research. There was limited direct evidence 
provided however, of the benefits this offers to the students both within their studies and 
as part of developing skills and knowledge. Further, there was no evidence of students 
then having opportunities to be involved in integrating, applying and potentially dis-
seminating this as scholars in their respective academic communities. This is perhaps not 
surprising given their level of the studies (undergraduate) but suggests scope for future 
developments in how students can be engaged as scholars in academic communities with 
opportunities not only to discover knowledge but also to be involved in the broader 
integration and application of that knowledge.

The lack of distinct articulations of how HEIs described how their research benefited 
their teaching and vice versa, and the integration and application of knowledge provides 
an opportunity to build upon on Boyer’s categories of scholarship with a broadening view 
of this model: an integrated model of scholarship for the university of the future.

5. An integrated approach to scholarship

Peters (2017) argues that the challenge to higher education for the 4th IA is that:

The digital revolution in and of itself will not transform education and if it does, it will not 
be entirely for the good. What is required in addition to new digital technologies and the 
emergence of massive digital systems that operate to centralise power is both political will 
and social vision to respond to the question: What is the role of higher education in the 
digital age when technological unemployment becomes the rule rather than the exception? 
(Peters, 2017, p. 5)

We examine the findings of our empirical case study of UK HEI institutional discourse 
(the university of today) and consider how a model of integrated scholarship, building on 
Boyer's Discovery, Integration, Application and Teaching can offer a conceptual response 
to the question of the role of higher education in an uncertain future. In constructing 
a model for the 21st century we do not seek to re-invigorate the idea of the university as 
originally conceptualised in the nineteenth century (in what we broadly term the 
university of yesterday), but build upon this idea and repurpose it for the world in 
which we now live (the university of today) and most significantly for the desired 
university of tomorrow. In the UK, this includes several regulatory frameworks within 
which HEIs have to conform and perform in to ensure they are successful in league tables 
and funding. One of these we have already explored, the TEF, alongside which is the 
more embedded Research Excellence Framework (REF) and with plans to introduce the 
Knowledge Exchange Framework (KEF) (Jackson, 2018). Law (2019) outlines some of the 
international perspectives on regulation citing the public and private divide and the 
complexity that this presents for governments and students. For HEIs themselves, they 
are faced with differentiating themselves from others in a ‘market’ environment.

Alongside regulation and funding are new technologies in education, work and society 
being developed and implemented at an increased pace. As described above, the future is 
not a linear, fixed trajectory but one that is technological, political and social. With this in 
mind we propose an integrated scholarship for universities, graduates and society to 
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prosper in an unknown future. The University of Yesterday has laid the foundations for 
the HE sector as we see it today – but as indicated by our empirical study there appears to 
be an inconsistent picture with respect to the relationships reported between teaching 
and research. This analysis therefore frames the backdrop for a more integrated frame-
work that draws on Boyer’s four types of scholarship and shows how these can offer 
a valuable link between the university of the past, the present and the future. Indeed, 
a distinguishing feature of the analysis was the lack of clarification not only of terminol-
ogy, but also the evidence base that was drawn upon to substantiate claims. Thus, we 
found limited explicit evidence within this analysis to support claims that engagement in 
a research focused environment can be beneficial to the student experience with an 
assumption that a strong HEI research reputation will feed in to better student learning.

Boyer’s Scholarship Reconsidered (1997) broadened a focus on nebulous individual 
terms such as ‘research’ and ‘teaching’ to highlight the relationships between these core 
activities – in other words, a focus on student engagement in learning within the broader 
‘nexus’ of scholarship. Such a structured approach, we argue will aid not only submissions 
to regulatory excellence frameworks but also for missions of universities to show closer 
synergies between research and teaching and knowledge exchange as well as teaching 
practice. Drawing on these types of scholarship would potentially allow institutions to 
articulate and demonstrate to key stakeholders the distinctive nature and quality of their 
original research (Scholarship of Discovery); how this work draws on collaboration 
between different disciplines (Scholarship of Integration); the impact they have as an 
institution (both academics and students through the Scholarship of Application); all 
brought together as higher education (through Scholarship of Teaching) to inform 
practices of research, teaching and knowledge production within a university. Also map-
ping student activity to this would allow for students themselves, employers and govern-
ment to identify skills and knowledge that graduates have for employment and citizenship 
in the face of risk and uncertainty under the backdrop of amongst other things the 4th IA. 
Such a model could also help the sector to move away from the traditional research and/or 
teaching divide and rather to view institutions as learning universities guided by a more 
integrated notion of scholarship in which there is a clear ethos of discovering, integrating, 
applying and sharing, and within which students are considered to be very much part of 
the broader academic community. Next, we build upon Boyer’s Scholarship Reconsidered 
in response to these challenges and broaden out the university of yesterday and today into 
an integrated scholarship for the desired university of tomorrow.

Figure 3 takes Boyer’s four cross-cutting elements of scholarship and 1) opens up the 
model of scholarship and integrates it with the university as a whole (students and aca-
demics) and 2) builds upon this with further detail as a suggested model for integrated 
scholarship for the 4th IA. The structure of Figure 3 is inspired by the famous 20th century 
Bauhaus art and design school, founded in 1919. The Bauhaus influence lives on in many 
design fields for its progressive and interdisciplinary approach to bringing together art, 
design, enlightenment science, technology, research, teaching and practice (Forlano, 
Steenson, & Ananny, 2019). Ehn (1998) describes a coming together of various disciplines 
for a re-invigoration of the Bauhaus School to include new constructive knowledge and 
competence related to science and new technologies, aesthetic knowledge and competence 
from art, design, architecture and the creative disciplines along with analytical-critical 
knowledge and competence from philosophy, social sciences and media and cultural studies. 
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This philosophy rings true with work of Boyer and our speculative conceptualisations of the 
university of tomorrow. The famous Bauhaus pedagogy was depicted by founder of the 
School, Walter Gropius in 1922 in a circular diagram representing the interdisciplinary 
curriculum. DiSalvo (2019) explores new invigorated diagrams inspired by the original. 
These new versions include artificial intelligence, robotics, algorithms, data, sensors but also 
information and communication, culture, politics and ethics. Figure 3 takes inspiration from 
these works, along with Boyer to create a diagram for integrated scholarship for the 
university of tomorrow.

5.1. Teaching [and learning]

Boyer (1997) linked teaching closely with his other three aspects of scholarship – 
application, integration and discovery. Here, we expand this out across academic teach-
ing staff and the university as a whole. Whilst introducing students to existing domain 
knowledge is vital to be inducted into that particular community of practice and body of 
knowledge (Ashwin, 2020), our widening of Scholarship Reconsidered brings an aspect of 
teaching and learning as a culture of communicating and collaborating.

Figure 3. An integrated scholarship based on Boyer’s scholarship reconsidered.
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The very subject of teaching and learning in the 21st century is one which has had the 
potential to be divided as students have been positioned as consumers and academics as 
producers (Nixon, Scullion, & Hearn, 2018). Here, we propose that this is brought together 
into a teaching and learning culture across the whole university. This, within integrated 
scholarship is teaching and learning from other domains of knowledge with integration of 
disciplines, teaching and learning through the discovery of knowledge and the application 
of doing and evaluating this application through both assessment and wider work in 
communities. Those who see themselves as teachers as well as learners and create this 
habit will become lifelong enquiring learners, being able to understand and communicate 
new and existing knowledge.

5.2. Discovery

Boyer argued that:

“No tenets in the academy are held in higher regard than the commitment to knowledge for 
its own sake, to freedom of inquiry and to following, in a disciplined fashion, an investiga-
tion wherever it may lead” (Boyer, 1997, p. 69)

We propose that research should be opened out as with other aspects of scholarship to 
faculty and students. Universities are places of excitement where academics are breaking 
new ground in their field, making new disciplines and new discoveries across the 
sciences, social sciences and humanities. The idea and quest to discover knowledge for 
all at the university, from the first-year undergraduate being introduced to a discipline 
and its vast array of existing knowledge as well as forming the habit of discovery whether 
that be great works of the past, the present or their own discovery. Roudaut (2019) 
describes a case study of ‘research-led’ teaching which puts research at the forefront of 
teaching. This approach encourages critical thinking and epistemological criticality 
which when habituated can result in a constant search for enquiry and analysis of 
knowledge in all forms of life. For this discovery to be embedded it needs to be linked 
with teaching and learning which also then feeds into integration of disciplines, bringing 
together different world and epistemic views in solving real world meta-issues in 
application.

5.3. Application

Shanghai Tech University introduced ‘design thinking’ to all students underpinning all 
disciplines to encourage innovation in creating real-world solutions. Design thinking 
looks at wicked problems, problems which have not one solution but the potential to 
have many which cross disciplines to include both the sciences and the humanities, 
design has the potential to bridge these disciplinary divides and bring new ways of doing 
with the sciences, humanities and social sciences (Cross, 1982).

It turns out that planting the innovation and entrepreneurship seed meant challenging 
students’ thinking modalities and inspiring them to believe they could make a difference in 
society’s future well-being by creating solutions to wicked problems (particularly social 
issues in China). (May Lee & Yuan, 2018, p. 110)
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Innovative approaches to creating and working with real world problems can happen in 
and across a variety of disciplines, for example business innovation (Foster & 
Yaoyuneyong, 2016) and in STEM curricula (Loudon, 2019) using approaches taken 
from design disciplines. The applied nature of this aspect of application scholarship adds 
praxis (the application of theory to change and shape the world) (Mulcahy, 2016) to the 
endeavour of the university, be that with students working on real-world problems with 
authentic assessment (Scott & Unsworth, 2018) to the university as a whole involved with 
the shaping of society as well as researching it. Embedding the practice of creating and 
creativity will enable students and the university as a whole to form the habit of applying 
teaching and learning and discovery of knowledge across the integration of disciplines.

5.4. Integration

The biggest challenges do not often sit neatly within one discipline - climate change, 
global economic inequality, global pandemics, technological unemployment to name just 
a few require a large and diverse sets of skills, knowledge and research capability. 
Transdisciplinary and interdisciplinary working allows for faculty and students to recog-
nise epistemological frameworks, question division of knowledge, comprehend complex 
phenomena and address complex problems (Evans, 2019).

Transdisciplinary research draws upon disciplinary methods of knowledge-making as 
means to generate and synthesize new knowledge, but transcends the disciplines in its 
drive to approximate the complex reality of its subjects of study. Transdisciplinary work is 
integrative, socially relevant, and oriented toward problem solving. Therefore, transdisci-
plinary work engages with human values in producing knowledge and identifying avenues 
for action. (Evans, 2015, p. 240)

A note of caution here should be made on terminology where multi/inter and transdisci-
plinary are used and the different understandings of working across and within disciplines - 
we broadly articulate integration as a collaboration between disciplines and the forming of 
new fields of teaching and research.1 At the heart is a collaboration and working together 
across students, faculty, universities and societies. This can then feed into teaching and 
learning, discovery of knowledge and application of doing. Foster and Yaoyuneyong (2016) 
perceived that business students lacked skills under the areas of innovativeness, interdisci-
plinary collaboration and real-world experience and new pedagogic approaches involving 
integration of disciplines and new ways of working improved these skills. Integration of 
knowledge across different disciplines may well be the most important aspect of integrated 
scholarship as we move into the unknown of the 4th IA. The Covid-19 pandemic was not 
foreseen and while attention was focused on climate change and the 4th IA, the global 
pandemic may well have jettisoned many changes socially and in particular for education. 
Jandrić et al. (2020) look to the future and whether the pandemic will be a bump in the road 
or a big ‘reset’ with an opportunity to reshape education. A move towards seeing the 
human, natural world and technology as an interconnected ecology is put forward to see 
global issues from a variety of perspectives. 

Interdisciplinary education as an abstract concept looks to investigate the world, including 
the human, the cultural and natural environment and is a structural change which holds 
promise. The theory holds strong, but the practice is complex. (Jandrić et al., 2020, p. 5)
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The practice with which to achieve such diverse perspectives requires structural change in 
universities and education more broadly so as not to be confined to disciplinary echo 
chambers. The university as an institution is perfectly placed to be the site of interconnected 
disciplines and the model of integrated scholarship presented here offers a theoretical 
concept with which to use in achieving what posthumanism (Braidotti, 2013) calls affirma-
tive politics, combining critique and creativity for alternative visions of society.

6. Conclusion

Barnett (2012) takes up the task of ‘learning for an unknown future’ by arguing that the 
future has always been unknown, but nevertheless is a question that requires more 
attention as we shape the university of the future. Barnett calls for an ontological turn 
that moves away from knowledge and skills and further towards human qualities and 
dispositions. This is described as a pedagogy that engages students as ‘persons’ and not 
merely as ‘knowers’. Whilst not specifically referencing the 4th IA, Barnett’s conceptua-
lisation of learning for the future can be seen as a reaction to the uncertainty of the 
present, characterised by both great promise and converesly, great peril of technological 
developments. The future society and university discourse sketched out above is a future 
that is not yet written, and is uncertain from a technological development perspective but 
also a wider society conceptualised by risk (Beck, 1992) and fluid liquid modernity 
(Bauman, 2000). Clearly higher education has a part to play in these futures and we 
have revisited some of the original ideas of the university of yesterday along with the 
contemporary, university of today, in particular the activities of research and teaching 
and the nexus of these activities. We argue that the key tenets of the modern university set 
out in the 19th century are still relevant and should not be forgotten as we face the future. 
The foundations of enquiry and critical thinking still hold promise to explore and lead 
alternative futures for universities and society.

We highlight here some limitations, we have selected two that whilst are outlined as 
limitations also suggest some areas for future research. First, a key limitation of analysing 
the HEI TEF provider submissions is the nature in which they are written. They are 
writing to a clear brief in order to obtain a high award. Further research in this area 
should compare other texts and perspectives such as marketing materials, other regula-
tory documents, as well as student, staff and public perceptions of the university and its 
purpose. Secondly, we acknowledge that whilst we have adopted a distinctive model of 
scholarship as a conceptual lens to examine the provider statements, this model was not 
a driver for the TEF in 2017 nor were HEIs expected to write to descriptors that 
distinguish the model. Despite these limitations we argue that the analysis presented in 
this paper begins to illuminate not only how we might begin to think about teaching 
excellence in future iterations of the TEF, but also how as a sector and as institutions, 
clarity can be provided in both discourse and practice when articulating the key activities 
of a university with a wider framework such as the model of integrated scholarship 
proposed here. Just one outcome of this then might seek to focus on ensuring the various 
quality frameworks as well as other communications are more explicitly aligned so as to 
show students and other stakeholders the value of integrated scholarship within the HE 
sector and to the wider public. Figure 3 offers a starting point to structure frameworks 
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and strategies which integrate scholarship around teaching and learning, discovery 
(research), integration and application.

This article highlights the challenges HEIs face in gathering evidence at an institutional 
level of teaching excellence in a research institution and the benefits that a research ethos may 
bring to the undergraduate degree. Our analysis highlights that current judgements about 
effective linkages vary greatly and there is a reliance on subjective analyses from institutions. 
This work demonstrates the need for disciplines, institutions and indeed the sector as a whole 
to define more precisely what is meant by the key activities and the relationship between the 
diverse activities of universities. We propose an extended and broadened model of integrated 
scholarship based on the work of Boyer (1997) which can bring together universities as 
communities of teaching and learning, discovery of knowledge, integration of disciplines and 
application. These interconnected and linked activities offer a framework and opportunities 
for departments, institutions and the HE sector to plan, deliver and evaluate their functions 
under the current discourse of rapid technological development in the 4th IA in which 
universities have a key role in researching and working with students who will shape and 
lead in an unknown future. This offers a valuable conceptual reference point for further 
developments in this area. This starting point provides scholars, leaders and practitioners in 
the academic community (teachers, researchers and students) an opportunity to review their 
policy and practice to align the distinct activities that constitute scholarship into an integrated 
mutual benefiting ecosystem which is robust to the uncertain future in the face of increased 
technological and social change.

Note

1. Stember (1991) offers some clear consensus: crossdisciplinary views one discipline from the 
perspective of another, multidisciplinary is researchers from different disciplines working 
together, each drawing on their disciplinary knowledge, interdisciplinary integrates knowledge 
and methods from different disciplines, using a synthesis of approaches and transdisciplinary 
creates a unity of intellectual frameworks beyond the disciplinary perspectives
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