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Executive Summary

Just as elite sports teams are able to analyse what helps to boost 

performance, learning technologies and data-rich approaches 

can help identify what works in learning and teaching. This 

publication highlights some of the key areas in which digital 

technology can support e�orts by higher education leaders 

and policymakers to boost student outcomes and enhance the 

student experience.

Designing technology-enhanced curricula

When ‘designed in’ as part of the overall pedagogic approach, 

technology can be used to enable great teaching and improve 

student outcomes. At Manchester Metropolitan University, 

for example, systematic wide-scale technology-enhanced 

curriculum design and improvement of the online learning 

environment have had a substantial impact on National Student 

Survey (NSS) scores. So, in light of the new possibilities enabled 

by digital technology and by data, university sta� should look 

again at their teaching practices.

Examples of technology-enhanced approaches already in use 

in UK higher education institutions include:

•• �the use of technology to simulate experiments and �eld 

trips;

•• �the use of Massive Open Online Courses (MOOCs) within 

face-to-face provision;

•• the redesign of assessment; and
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•• ��ipped learning – the use of online preparatory activities 

to enable face-to-face time to be used less for content 

transmission and more for richer interaction, or to improve 

utilisation of time in expensive facilities such as laboratories.

Technology-enhanced learning can improve the e�ciency 

of provision. Evidence from 15 years of project work in the 

United States suggests systematic curriculum redesign using 

technology-enhanced learning can enable institutions to 

improve learning outcomes and reduce costs simultaneously. 

On average, these projects achieved savings of 31 per cent, 

with 72 per cent of projects resulting in improved student 

outcomes, with outcomes in the other 28 per cent remaining 

constant. The time has come to evaluate how such approaches 

can be applied in the UK.

It is essential that any changes to delivery are driven by 

educational considerations rather than university balance 

sheets. Any perception that technology is being used just to 

cut costs will make it harder for universities and students to 

bene�t from future developments in educational technology.

Recommendation 1: Higher education institutions should 

ensure that the e�ective use of technology for learning 

and teaching is built into curriculum design processes. This 

should include consideration of win-win methods, which 

o�er both improved outcomes and lower costs.

Recommendation 2: To support this, the UK higher 

education sector should develop an evidence and 

knowledge base on what works in technology-enhanced 

learning to help universities, faculties and course teams 
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make informed decisions. Mechanisms to share, discuss 

and disseminate these insights to the rest of the sector will 

also be required.

Learning analytics

Learning analytics, which correlates patterns of student 

activity with learning outcomes, o�er sta� the opportunity to 

spot disengaged and underachieving students at the earliest 

possible opportunity. Growing evidence from the UK, US and 

Australia demonstrates that, when used e�ectively, learning 

analytics can reduce university non-retention rates:

•• �at Columbus State University College in the US, retention 

rose by 4.2 per cent (5.7 per cent for low-income students);

•• �in the UK, Open University pilots have seen a 2.1 per cent 

boost in retention; and

•• �in Australia, pilot schemes at the University of New England 

saw drop-out rates fall from 18 per cent to 12 per cent.

Learning analytics is a tool that supports students to reach their 

potential. So its potential uses could  well beyond retention. 

Some universities are using it to support students to improve 

their performance across grade boundaries, for example, 

moving from an Upper Second to a First class degree.

Drawing on behavioural insights and ‘nudge theory’, UK 

universities are giving students access to learning analytics 

data on their own engagement and performance to help them 

understand how to improve. At Nottingham Trent University, 

81 per cent of �rst-year students reported that they increased 
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the amount of time they spent studying after viewing their 

engagement data.

Learning analytics could soon be ubiquitous across the sector 

– becoming a foundational technology that drives data-driven 

practice in institutions. At a time when there is greater focus on 

the e�cacy of spending on student success, learning analytics 

data provide a useful mechanism to check in near-real time 

whether interventions are working.

We also expect, as technology matures, that learning analytics 

data will provide a basis for the delivery of personalised 

learning, tailored to the areas where individual students are 

struggling.

At a sector-wide level, the big dataset created by the UK’s 

national learning analytics service – a world �rst – is a huge 

new asset for educational research in UK higher and further 

education, which could help generate new insights on what 

works in teaching and learning.

Recommendation 3: Institutions that do not currently have 

learning analytics in place should give consideration to 

adopting it at the earliest opportunity. 

Recommendation 4: Education researchers should consider 

how the learning analytics big dataset can be harnessed to 

provide new insights into teaching and learning.

The Teaching Excellence Framework

The introduction of the Teaching Excellence Framework (TEF) 

is a key moment for the use of technology-enhanced learning 
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in the UK. With a new focus on teaching, and strategies for 

measuring excellence or identi�cation and resolution of 

areas for improvement, the TEF is focusing university leaders’ 

attention on the new opportunities presented by technology-

enhanced learning.

Recommendation 5: Digital technology should be 

recognised as a key tool for higher education institutions 

responding to the TEF. Providers should be expected to 

include information on how they are improving teaching 

through the use of digital technology in their submissions 

to the TEF. The Department for Education (DfE) and the 

TEF panel must ensure the TEF does not act as a barrier 

against institutions innovating with technology-enhanced 

approaches.

Realising the opportunity

As a prerequisite for sustainable success in the use of digital 

technology, universities should develop strong digital 

leadership and a suitably skilled workforce.

Recommendation 6: Higher education institutions should 

ensure the digital agenda is being led at senior levels – and 

should embed digital capabilities into recruitment, sta� 

development, appraisal, reward and recognition.

Recommendation 7: Academic leads for learning and 

teaching should embrace technology-enhanced learning 

and the digital environment and recognise the relationship 

with other aspects of learning and teaching.
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Conclusions

Alongside Australia and the United States, the UK is already 

leading in the use of technologies to improve learning and 

teaching, but other countries are also investing in these areas 

and the UK cannot risk falling behind. The UK should now 

build upon its existing investments to increase its competitive 

advantage.

For most institutional leaders, the question is no longer whether 

or not to invest in technology-enabled learning, but rather how 

and where to invest for the best results. Now is the time to seize 

the opportunities that technology-enhanced learning provide 

for students and universities alike.
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Introduction

Learning and teaching practices within higher education have 

changed surprisingly little over the last 20 years. Other sectors, 

such as banking, music and publishing, have been turned 

upside down by digital technology, but the UK’s research and 

education sector has yet to fully exploit the potential of new 

technologies. Pockets of innovation are found in almost every 

institution, but few have fundamentally changed how they 

teach.

Technology-enhanced face-to-face learning includes, but is in 

no way limited to:

•• electronic delivery of course content and learning resources;

•• �the use of technology to enable communication, 

collaboration and re�ection; and

•• �the use of data generated from the many ways students 

interact with electronic systems to provide new forms of 

learner support.

University leaders are becoming more aware of the 

transformational potential of technology. In a 2015 survey 

of vice-chancellors carried out by PA Consulting, 70 per cent 

believed technology-enhanced learning is essential for survival 

and/or the key to competitiveness, a message reinforced by 

our experience when engaging with senior leaders across the 

sector.1

This report  highlights where higher education institutions in the 

UK, and beyond, are investing and seeing the greatest returns. 
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It provides a primer on new evidence from across the sector 

and around the world to map some of the most innovative uses 

of technology and sets out the key opportunities for higher 

education institutions.

It does not propose implementing technological solutions 

for their own sake or as an end in itself, but explores where 

experience of using digital technologies to re-engineer face-

to-face teaching may have wider implications for the whole 

sector.

Much public discussion and debate about digital technology in 

higher education over the last �ve years has focused on online 

distance learning and MOOCs. In this publication we have 

deliberately focused instead on how technology can support 

face-to-face learning. Jisc will however be looking closely at the 

future of online learning as another strand of our technology-

enhanced learning programme.
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Where are we now?

Historically, there has been signi�cant variability in the use 

of technology within institutions. This has been due in part 

to the tendency for individual members of sta� to drive 

innovation, rather than it emerging from strategic initiatives. 

In response, almost all institutions now provide a baseline level 

of technology-enhanced learning to meet sta� and student 

expectations. This generally consists of, at least, virtual learning 

environments, access to online content, plagiarism detection 

and electronic submission of assignments.

Student expectations can change relatively quickly however. 

The case of lecture capture illustrates how quickly some 

technologies can go from being peripheral to mainstream.

Lecture capture

Lecture capture allows students to catch up on contact hours 

they have missed and review past lectures. Online recordings 

of lectures have been available for some years but provision 

has been patchy and it has often been the individual 

academic’s decision whether to record their lectures or not.

Recently, this has changed and many universities now 

mandate or strongly encourage the recording of all lectures 

in rooms where this is enabled. By September 2015, 42,000 

lectures had been recorded (80 per cent of the total lectures 

taking place) at the University of Manchester, and 95 per cent 

of students surveyed wanted to see the system used even 

more widely.
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Despite initial concerns that students would stop going to 

lectures if recordings were made available, evidence to date 

suggests that students tend to use recordings to reinforce 

lecture content rather than as a replacement for attending 

lectures.2

A recent survey of over 7,000 higher education students found 

that nearly three-quarters thought digital technology improved 

their learning when used e�ectively by teaching sta�.3 Students 

value 24/7 access to online content, slides and lecture notes, 

and want greater use of lecture capture and more consistent 

use of online services, including virtual learning environments, 

online activities and assessment submission.4
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The big opportunities in  

technology-enhanced learning

There are two big opportunities – curriculum redesign and 

learning analytics – that universities should be considering if 

they are to make the most of the potential of technology to 

transform teaching and learning. 

Opportunity 1: Designing technology-enhanced curricula

Technology can be used in a range of ways to enable great 

teaching and improve student outcomes when it is ‘designed 

in’ as part of the overall pedagogic approach of the course. 

Doing this often involves systematically redesigning whole 

modules or courses, taking advantage of technology to support 

learning. It includes rethinking the way we teach in the light of 

the possibilities o�ered by technology.5

The technology-enhanced curriculum designs which support 

excellent teaching vary across disciplines and the type and 

level of courses, but some common underlying features can be 

identi�ed.6

•• �Active learning using alternatives to the traditional 

lecture: This might include learners researching topics 

online, using simulations and online tutorials, carrying out 

collaborative online assignments and interrogating datasets. 

In a �ipped model, technology is used to deliver or engage 

learners with course content online before class, freeing up 

face-to-face time for active group work and discussion.

•• �Frequent formative assessment and rapid feedback: 

Online tests are a classic example of this, and can be 
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particularly e�ective in STEM (Science, Technology, 

Engineering and Mathematics) subjects and other 

curriculum areas for which meaningful multiple-choice 

questions can be designed. Clickers or other audience 

response systems can be used in class to enable immediate 

feedback, and can be used by lecturers to identify topics 

requiring further explanation. Online discussion groups and 

social media can be used to encourage learners to share 

their understanding and receive feedback.

•• �Peer-to-peer learning and increased interaction among 

students: This might include group work and shared digital 

assignments in a range of formats, using collaborative 

online environments (sometimes known as wikis) for shared 

writing and using discussion groups as well as social media.

•• �Monitoring student progress and intervening when 

necessary: This is often facilitated by formative assessment, 

but can also be enabled by checking on students’ work in 

open environments such as blogs and wikis. Using face-to-

face time for group work or tutorials rather than lectures can 

also allow lecturers to listen to students and identify and 

tackle misconceptions. 

Redesigning learning in practice – some examples

As a Quality Assurance Agency (QAA) study recently identi�ed, 

technology-enhanced learning initiatives will only lead to 

excellent teaching if they are applied with a focus on pedagogy, 

aligned with strategy, and suited to the institutional, learner 

and discipline context.7
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There are a number of examples of how technology-enhanced 

learning is being used to increase the e�ectiveness of face-to-

face teaching.

•• �In the �ipped learning approach being used at Nottingham 

Trent University, students use self-study time to review 

content presented in a range of formats – including short 

videos, podcasts and readings – with face-to-face time used 

for collaborative small-group activities, often in specially 

designed, technology-rich spaces, with the tutor acting as 

facilitator and guide.

•• �In laboratory-focused subjects, online learning can 

help ensure lab time is well spent. At the University of 

Strathclyde, for example, students prepare for Materials 

Science practicals by working through a mandatory online 

learning activity, including video and automatically marked 

self-assessment questions. The tutors start the face-to-face 

sessions assuming a higher level of knowledge among 

students, freeing up time for practical work. After the lab 

session, students from di�erent groups share their results 

and work collaboratively online to discuss and analyse them. 

The University of Bristol and others have successfully used 

similar approaches for Biological Sciences.

•• �Some course teams are using technology to change the type 

of learning activities that students undertake in order to 

make them more relevant to employment. The University 

of Greenwich has a Virtual Law Clinic that enables teams of 

students to work together in a secure online environment 

to draft legal advice collaboratively in response to queries 

from the public. The students are supported by sta� and 
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legal professionals and are given feedback until their legal 

advice reaches an acceptable standard, when it is signed 

o� and emailed to the client. Students re�ect on what they 

have learned in an assessed online log.

•• �The School of Business and Society at Glasgow Caledonian 

University uses a similar wiki-based process to enable 

students to research and answer international entrepreneurs’ 

current business questions collaboratively. This ‘challenge’ 

approach is also being used by second-year Business Studies 

students at Edge Hill University. Students on a project 

management module watch a pre-recorded lecture each 

week, spend an hour of face-to-face time discussing the 

content with the lecturer, and use the rest of their study time 

for the module working in two large self-organising groups 

on online projects that are of wider bene�t, even racking up 

‘billable hours’.

•• �The availability of digitised primary sources such as rare 

Early English books or parliamentary papers enables history 

and related disciplines to incorporate independent research 

activities which would not previously have been possible 

in many settings. History lecturers at Canterbury Christ 

Church University ask students to independently research 

a topic through online and other sources, and then use 

online forums and online debates to assess students’ skills 

in presenting an argument, using appropriate sources, and 

engaging with the views of others. Class time can then be 

used for a range of interactive workshops. At the University 

of York, cultural heritage and archaeology students produce 

blogs to develop new ideas, engage the public, and begin to 

shape their professional pro�le.8
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•• �Some universities use MOOCs and other online courses 

to extend the experience of their on-campus students. 

Coventry University Photography students take some 

of their modules as part of an open online ‘borderless 

classroom’, using social media and blogs to post and discuss 

their photographs with thousands of online learners 

worldwide, preparing them for modern digital practice 

and developing their online presence. The University of 

Edinburgh has a commitment to enable campus-based 

students to take online credit-bearing modules to broaden 

their studies.

In order to help universities, faculties and course teams make 

e�ective use of technology to support teaching and learning, 

the UK higher education sector needs to share and discuss 

what is known about technology-enhanced approaches that 

make the most di�erence to student learning, and build on 

that knowledge base to provide robust evidence of what 

works for learners in di�erent contexts.9 The recent QAA study 

points to the importance of an evidence-based rationale for 

technology-enhanced learning at an institutional level, with 

ongoing evaluation. This evidence base can then provide 

the foundation for curriculum design and delivery, using 

technology to maximise impact. Jisc are currently exploring 

options for pulling together an evidence base at a national 

level, informed by qualitative and quantitative evaluations 

and building on data-driven approaches, including such as 

learning analytics.

Making the most of new student data 

The key types of institutional data that best inform curriculum 
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redesign, in addition to speci�c case studies and evaluations, 

are:

•• student results at assignment and module level; 

•• student employment destinations;

•• �student views on their learning experience (including 

satisfaction measures), derived through focus groups, 

student engagement initiatives or surveys; and 

•• �activity data and analytics showing what students are doing 

with the resources, activities and opportunities provided.

Universities already analyse key datasets – such as student 

satisfaction scores, module feedback, patterns in assignment 

marks, �nal grade and employment destination – to identify 

areas for improvement. A more detailed picture of how well 

learning activities and teaching strategies are working on a 

given module can be obtained by comparing these existing 

measures against the kind of activity data collected for learning 

analytics, data which is now being collected and e�ectively 

used for the �rst time.

However, even fairly simple data sources can be useful drivers 

for informed change, and some universities are using data on 

how often students visit key learning and teaching systems to 

prompt conversations with teaching sta�. 

Student engagement

Sustained student engagement is crucial in any curriculum 

redevelopment. In the absence of informed dialogue with 

sta� about the aims and design of their course – or experience 
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of non-traditional delivery models – students can be fairly 

conservative about course design. They may retain a lasting 

a�ection for lectures and other forms of traditional face-to-

face contact.10 They can be suspicious of approaches such as 

�ipped, collaborative and problem-based learning until they 

have experienced them for long enough to re�ect on their 

overall learning progress.11 

Nottingham Trent University found students needed to be 

carefully introduced to a new �ipped collaborative model of 

teaching and learning, but that once they had experienced 

it, they had high levels of satisfaction. Universities such as 

Exeter and Winchester have engaged students as partners in 

educational development and curriculum redesign projects 

and have found that their involvement bene�ts both sta� 

and students and results in new insights which inform course 

design.12

Assessment

Assessment is a key driver – or inhibitor – of innovation, 

and the focus of an enormous amount of sta� and student 

e�ort. Reviewing assessment design and practice is crucial 

to improving the teaching and learning experience as well 

as student employment outcomes. It should be the starting 

point for institutional approaches to curriculum redesign. 

What messages do the assessments we set send our students 

about the knowledge-based, analytic and creative practices 

that are important to the disciplines we teach? Do they focus 

on challenging or professionally-relevant activities? Do they 

support the development of the digital and collaborative skills 

that are more important than ever for employability?
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The University of Strathclyde carried out a large-scale redesign 

of its approach to assessment, using technology and clear 

pedagogic principles, and was able to demonstrate improved 

learning and more e�cient use of sta� time.13 

Institutional approaches to curriculum design at Manchester 

Metropolitan University 

Institutional approaches to curriculum design combine 

educational design – the pedagogical decisions taken 

by course teams – with institutional processes such as 

information management, market research, marketing, 

quality enhancement, quality assurance and programme and 

course approval. 

Some UK universities have successfully undertaken 

coordinated approaches to curriculum redesign in recent 

years, usually to tackle issues with the student experience or to 

enable delivery of strategic priorities relating to employability 

or a research-informed curriculum. 

At Manchester Metropolitan University, a dip in National 

Student Survey (NSS) scores and follow-up student focus 

groups pointed to student dissatisfaction with course 

organisation and assessment. Students wanted a clearer view 

of what they needed to do and when, where they were meant 

to be and which books and past exam papers they needed 

to consult. Further exploration revealed the curriculum 

had grown organically and become unwieldy, with more 

assessments than necessary.
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In 2010, the University launched a large-scale programme to 

bring together everything students needed for a personalised 

timetable and study plan, alongside an engaging blended 

learning experience. This involved the complete redesign of the 

undergraduate curriculum over a three-year period, working 

within a new curriculum framework and a more responsive, 

technology-supported design and validation process. The 

new framework required fewer summative assessments 

and had better alignment between learning outcomes 

and assessments. After the initiative began, the university 

saw improvements in NSS scores in teaching (5 percentage 

points), organisation and management (11 percentage 

points), assessment (9 percentage points), learning resources 

(12 percentage points) and overall satisfaction (8 percentage 

points).14

Learning spaces

As universities start to make strategic drives towards 

more technology-transformed teaching models, many are 

redesigning their learning spaces to �t these approaches 

better. Whereas the trend a few years ago was towards building 

larger lecture theatres to accommodate bigger cohorts, now 

institutions need to consider what kind of spaces enable them 

to carry out high-impact and engaging learning and teaching 

activities. Many universities have created �exible spaces which 

enable group work and the easy display and sharing of students’ 

work. The University of Northampton’s new Waterside Campus, 

built with ‘teaching spaces’ in place of lecture theatres, is 

perhaps the most high-pro�le and furthest-reaching example 

of this in the UK. 
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The University of Northampton 

Northampton wants to develop students to be digitally capable 

in both learning and in life. Some of the teaching is, therefore, 

online but it is always connected to face-to-face interactions 

and always involves actively working with tutors. Northampton 

call this Active Blended Learning – with an emphasis on 

high-quality contact time, and where face-to-face teaching 

is facilitated in a practical and collaborative manner, clearly 

linked to structured online activity outside the classroom. Two-

thirds of all the modules have been redesigned in this way. 

Technology is used as an enabler of student learning in 

and outside the classroom, at home and on the move. 

Electronic submission of assessed work has been a standard 

at Northampton for the past �ve years. This approach to 

programme redesign delivers an enhanced, student-centred, 

personalised and technology-enabled experience for all 

students, which will be further expanded at the new campus, 

which opens in 2018.

Cost-e�ective teaching

Although much discussion on the bene�ts of technology-

enhanced learning focuses on improvements to learning, 

teaching and the student experience, some applications can 

improve the e�ciency of provision.

The impact that technology-enhanced learning has on 

learning outcomes are enough to justify the investment and 

e�ort required. Nevertheless, especially with spending likely 

to remain tight, it is worth looking at the savings that can be 

delivered through technology-enhanced learning.
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Studies by the National Center for Academic Transformation 

(NCAT) in the USA over a 15-year period show that systematic 

institutional-wide approaches to course design can lead to 

better outcomes and retention while also yielding savings.

A meta-analysis of 156 NCAT projects found all but three had 

reduced the costs of delivery, with an average saving of 31 per 

cent (savings ranged from 4 per cent to 81 per cent). In addition, 

72 per cent of the projects demonstrated an improvement in 

learning outcomes, while outcomes in the other 28 per cent 

remained broadly the same as before the course redesign. 

The evaluation also noted increased completion rates and 

‘increased student and faculty satisfaction with the new mode 

of instruction’.15

Key aspects of course redesign which lead to e�ciencies were 

identi�ed by NCAT as:

•• �working together as a course team to redesign a given 

programme or module, so that work is shared and the 

teaching team can use common resources; 

•• �the use of interactive learning resources and students 

working in teams in preference to lectures; 

•• taking advantage of automated assessment where possible; 

•• �the use of course management systems, including those 

that track student progress 

•• �a system of teaching and support that uses appropriately 

skilled and trained sta� for the type of support required.
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The e�ciencies created can be used to allow faculty teams to 

teach larger student numbers or to create new courses.

In a similar vein, Professor John Hennessy, the former President 

of Stanford University, estimates that blended learning can 

reduce the cost of classes ‘by around 15 per cent … without an 

accompanying reduction in quality.’16 The emerging evidence 

from the school sector in the US supports this presupposition – 

though further research and evaluation are required.

A recent evaluation by the University System of Maryland 

found course redesign projects had improved outcomes and 

freed up US$7.5 million for other investment. Yet more telling 

is its description of barriers: the University System found the 

implementation hard, with a need for clear leadership at the 

top of participating institutions, dialogue with teaching sta� to 

overcome preconceptions and misaligned beliefs and appetite 

to address infrastructure or process issues.17 As ever, the success 

of a technology-enhanced change can only ever be as e�ective 

as the ability of the project’s leaders to take colleagues with them.

In the early 2000s the NCAT approaches were discussed in the 

UK by educationalists and policymakers, but were not at the 

time deemed suitable for transfer to the UK. Nonetheless, in 

2010, Graham Gibbs cited the NCAT �ndings in his in�uential 

report Dimensions of Quality as evidence that standards could 

be maintained in large cohorts with reduced funding.18

With technology-based approaches and learning design now 

maturing, and with a vastly changed funding landscape, the 

time has come to re-evaluate how approaches like these can 

be applied in the UK.



www.hepi.ac.uk 27

Although signi�cant curriculum redesign projects are not a 

quick win, they o�er improved outcomes and lower costs. It 

is essential, however, that any changes to delivery are driven 

by educational considerations rather than university balance 

sheets. Any perception that technology is just being used to cut 

costs makes it harder for universities and students to bene�t 

from future developments in educational technology.

Recommendation 1: Higher education institutions should 

ensure that the e�ective use of technology for learning 

and teaching is built into curriculum design processes. This 

should include consideration of win-win methods, which 

o�er both improved outcomes and lower costs.

Recommendation 2: To support this, the UK higher 

education sector should develop an evidence and 

knowledge base on what works in technology-enhanced 

learning to help universities, faculties and course teams 

make informed decisions. Mechanisms to share, discuss 

and disseminate these insights to the rest of the sector will 

also be required.

Opportunity 2: Learning analytics

Learning analytics refers to the measurement, collection, 

analysis and reporting of data on the progress of learners and 

the contexts in which learning takes place. Every time a student 

interacts with their college or university, whether going to 

the library, logging into a virtual learning environment or 

submitting assessments online, they leave a digital footprint 

behind. Learning analytics is the process of correlating this 

data with learning outcomes.
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From this data, universities can then:

•• measure how engaged learners are with their studies; 

•• identify preferred personal learning styles; and

•• �predict whether learners are likely to complete their studies 

and what grade they are on course to achieve. 

Learning analytics draws data from across university systems 

into a single data warehouse. A data processor then compares 

the individual level data with current and historical data 

from that university to identify any students who might be 

disengaged, as well as broader trends. The data are made 

available to teaching sta� and on an aggregate level to 

university managers. Individual students are also able to access 

their own data – and take control of their own learning – via an 

app. 

Learning analytics are being used by institutions to reduce 

non-continuation rates by providing early indications of 

disengagement and to support students to achieve their full 

potential.

Increasing retention 

Learning analytics systems enable universities to track individual 

student engagement, attainment and progression in near-real 

time, �agging potential issues to tutors. This means tutors and 

other student support sta� receive the earliest possible alerts 

of students at risk of dropping out or underachieving.

The models are increasingly accurate at identifying students 

at risk. At the New York Institute of Technology, the predictive 
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model is 74 per cent accurate – in other words, three out of 

every four students predicted as at risk by the model do not 

complete their course.

Having identi�ed at-risk students, institutions can then follow 

up with students to investigate the causes of disengagement 

and o�er support. At the University of New England in Australia, 

a pilot project saw student attrition rates fall from 18 per cent to 

12 per cent.19 A similar pilot at the UK’s Open University found 

that retention was reduced by 2.1 per cent.20

Evidence from the United States is also promising.

•• �At the University of Nebraska-Lincoln, the four-year 

graduation rate increased by 3.8 per cent in the four years 

after a student success system was deployed.

•• �At Columbus State University, Georgia, course completion 

rates rose by 4.2 per cent (5.7 per cent for low-income 

students).

•• �At Youngstown State University, Ohio, (where 56 per cent of 

students are �rst-generation higher education students and 

88 per cent receive �nancial aid), completion rates increased 

from 81.1 per cent to 86.8 per cent in three years.21

Learning analytics data o�er valuable insights into how 

university support systems can be improved, and can also help 

universities understand which interventions work best. At a time 

when there is increasing focus on the e�cacy of spending on 

access and student success, this can help institutions to review 

and demonstrate the e�ectiveness of their student support. 

We expect learning analytics data to inform improvements to 
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the guidance and support available to students as well as the 

interventions o�ered to students at risk. 

Supporting student success and empowering students

Learning analytics can also empower students to take control 

of their own learning – for example, through a student-facing 

app. In the same way that a �tness app gives users access to 

their own physical activity and health data, a learning analytics 

app provides students with access to their own learning 

activity data and predicted outcomes. Drawing on behavioural 

insight theory, we expect to see students empowered by such 

information to change their own behaviour.

At Purdue University in the United States, students receiving 

alerts from the Signals learning analytics pilot system had an 

increased probability of achieving a B or C grade and decreased 

probability of achieving a D (unsatisfactory pass) or F (fail) 

grade. In a Biology course, the Signals pilot produced 12 per 

cent more B and C grades than among students not involved 

in the pilot, and 14 per cent fewer D and F grades. Students 

in pilot groups sought help earlier and more frequently from 

subject help desks and additional tutoring sessions than those 

not taking part. Even after the interventions stopped, these 

students sought assistance 30 per cent more often than those 

in the control group.

In the near future, learning analytics data will also become a key 

component of personalised learning. The next generation of 

virtual learning environments are expected to use data captured 

from individual student interactions to signpost students to 

content that will help them develop their understanding of 
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areas where they are weakest. Teachers and lecturers might use 

similar data to identify the areas on which their face-to-face 

contact hours with a particular group of students should focus. 

Nottingham Trent University22

Nottingham Trent University’s learning analytics initiative, 

which was awarded the 2014 Times Higher Education award 

for Outstanding Student Support, is designed to increase 

retention, improve attainment and increase belonging within 

the course community.

Engagement scores for each student are calculated from 

Virtual Learning Environment (VLE) access, library usage, card 

swipes and assignment submissions, with tutors prompted to 

contact students when their engagement drops o�.

Students are also provided with their own engagement data, 

along with information on how their engagement compares 

to others on the course.  

Tutors are changing how they work with students because 

of the analytics system. Improved information allows them 

to target interventions with students more appropriately. 

During the pilot, most tutors used the dashboard once a 

week with minimal impact on their workload. One-third of 

tutors reported that they had contacted students as a result 

of viewing their engagement data.

Scaling up learning analytics in the UK

We believe it is likely that learning analytics will rapidly 

become the key digital tool for fostering student success. 
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The Higher Education Commission’s inquiry into data in the 

higher education sector concluded that learning analytics 

‘has enormous potential to improve the student experience 

at university’ and recommended that all institutions consider 

introducing an appropriate learning analytics system.23 It now 

looks likely that the vast majority of universities will soon be 

using learning analytics of some sort.

A number of components are necessary for learning analytics 

to have a big impact within an institution.

•• �Firstly, there must be buy-in from senior leaders 

commensurate with what you would expect for any large 

strategic initiative, ensuring any issues can easily be resolved. 

•• �Secondly, institutions need to consider what processes need 

to be put in place and what skills and capabilities need to be 

developed among sta�. 

•• �Thirdly, institutions need appropriate technology: learning 

analytics is a rapidly developing �eld, so institutions need 

to ensure the solutions they choose do not lock them in to 

older technology when major new developments occur. 

Jisc’s own learning analytics architecture has common 

standards designed to tackle this.

Obtaining student consent for the use of data and allaying 

their concerns, is also essential. To date, however, this has not 

been a major obstacle. A survey of students in the UK carried 

out in 2016 found that 71 per cent would be happy for their 

university to use information about their learning activities if 

it helped improve their grades.24 Objections by students to the 

use of their data for learning analytics are not widely reported in 
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the international literature and the National Union of Students 

(NUS) has been largely positive about developments in this 

area.25

However, as with any set of data, it is plausible that any major 

data leak could hinder progress by raising questions about 

privacy. Extensive measures are in place to mitigate the 

risks of this – including independent security testing of the 

central learning records warehouse and applying appropriate 

encryption to the data.

Insights into teaching and learning

The US and Australia have been the world leaders in the use of 

learning analytics, but the UK has narrowed the gap recently 

and we have an opportunity to create competitive advantage in 

this area. Jisc is working with UK universities, further education 

colleges and alternative providers to set up a national learning 

analytics service for higher and further education. It is used 

at 12 universities already, is currently expanding to at least 

another 20 institutions and will be available as a service to the 

whole sector from September 2017. Over 100 institutions have 

expressed an interest in participating.

This is the �rst time learning analytics have been deployed at 

a national level anywhere in the world. The UK will have the 

world’s �rst ever learning analytics big dataset, providing the 

sector with a unique opportunity to improve its understanding 

and evaluation of learning and teaching.

There is a growing emphasis on expanding the evidence 

base on successful approaches in public services – including 

the establishment of a network of ‘What Works Centres’ in 
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health, schools, policing and wellbeing. There has also been 

increasing pressure to target funding on the basis of evidence 

and evaluation, although this is a very controversial area in 

higher education. The advent of learning analytics o�ers a 

new opportunity to monitor the achievements of individual 

students. We urge higher education institutions to think about 

how this provides new ways of helping individual students from 

under-represented and underperforming groups, including 

men.26

Analysis of the data generated by learning analytics may 

provide an opportunity to do just this. The learning records 

gathered for Jisc’s national learning analytics service make up 

a big dataset. Even at this relatively early stage of the project, 

when the learning records warehouse contains the data of just 

12 universities, the dataset contains more than 300 million 

lines of data.

With the agreement of member institutions, this data 

could be used for large-scale educational research, o�ering 

the opportunity to evaluate the impacts of educational 

interventions in near real-time. As learning analytics become 

more sophisticated, and as bigger datasets are created and 

pooled at a national level, there is real potential for new 

data-informed research that models learning and builds our 

understanding of learning and teaching processes. To make the 

most of this, the sector should explore how learning analytics 

data could be used to promote evidence-based practice and 

data-driven decision making in higher education institutions.27

At a sector-wide level, the big dataset created by the UK’s 

national learning analytics service is potentially a huge 
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new asset for educational research in UK higher and further 

education, which could help generate new insights into what 

works in teaching and learning. The sector should now look to 

make the most of this dataset.

We will shortly begin to engage with the education research 

community in order to raise awareness of our big dataset and 

encourage its inclusion in relevant research proposals. We 

encourage the Research Councils to consider the potential 

value of this globally-unique big dataset.

Recommendation 3: Institutions that do not currently have 

learning analytics in place should give consideration to 

adopting it at the earliest opportunity. 

Recommendation 4: Education researchers should consider 

how the learning analytics big dataset can be harnessed to 

provide new insights into teaching and learning.
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What is rest of the world doing?

It is clear that the UK is at the leading edge of practice 

within Europe, though countries in north-west Europe 

in particular, including Germany, are investing heavily to 

close the gap.

The United States is considered by many to be the world 

leader in the use of technology-enhanced learning. 

Individual innovative US institutions are actively adopting 

the sorts of opportunities identi�ed in this report. US 

institutions are actively exploring the development of 

next-generation digital learning environments, while 

more than 25 per cent of US students take at least one 

course online.28

However, provision is diverse, with di�erent levels 

of appetite for technology-enhanced learning. State 

university systems, particularly those operating across 

multiple campuses, have had the strongest impetus for 

investment. There are also commercial providers in the 

distance-learning market and the US has a substantial 

number of �rms backed by venture capital looking to 

develop student-facing education products on a scale 

not present in the UK. Large charitable foundations such 

as the Gates Foundation, the Mellon Foundation and the 

Hewlett Foundation have also had catalytic e�ects on the 

adoption of some technologies in US higher education.

In Australia, the federal government, through the 

recently closed O�ce for Learning and Teaching, pressed 

universities on innovation. Most responded, if only on 
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a small scale, leading to a strong mix of online and on-

site technology, particularly blended learning. As in the 

UK, Australian universities are looking at learning spaces 

that support blended learning, notably the University 

of Technology Sydney, which is spending AU$1.2 billion 

on a new campus with no conventional lecture spaces. 

Australian institutions have also been in the lead on 

the use of learning analytics, including the use of non-

conventional analytics, for example analysis of student 

social media interactions.29

Within Europe, the German higher education sector is 

investing heavily in an e�ort to catch up with its European 

neighbours, with the German federal government 

putting resources into two large programmes to fund the 

technology-based delivery of vocational and academic 

education. This has included the development of new 

Open University-style distance learning provision.

The UK is not the only higher education system looking 

to capitalise on the opportunities the digital revolution 

provides. As Professor Chris Husbands, Vice-Chancellor of 

She�eld Hallam University, has argued ‘we are competing 

with universities worldwide’ and so need to be looking 

for sources of competitive advantage.30 The UK is in a 

strong position to use its leading position and previous 

investments to maintain and increase its competitive 

advantage in technology-enhanced learning.
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Technology and the TEF

With a new focus on measuring teaching excellence and 

identi�cation of areas for improvement, the TEF will focus the 

attention of university leaders on the opportunities presented 

by technology-enhanced learning. As one sector leader 

participating in a recent parliamentary roundtable convened 

by Jisc and Lord Willetts recently put it, ‘the need to get this 

right is there in a way now that it wasn’t three years ago’.

Technology and the dimensions of quality

The TEF has three components: teaching quality; learning 

environment; and student outcomes. Digital technology can 

contribute in all three areas.

Firstly, teaching quality, de�ned by government as ’teaching 

practices which provide an appropriate level of contact, 

stimulation and challenge, encourage student e�ort and 

engagement, and which are e�ective in developing the 

knowledge, skills, attributes and work readiness of students’.31 

The core metrics for this dimension are the National Student 

Survey (NSS) questions on teaching, assessment and feedback.

As discussed above, well-designed technology-enhanced 

curricula increase active learning. Students working on digital 

assignments relevant to employment and discipline practice 

show high levels of e�ort and engagement, as well as building 

their work readiness. E-portfolios help students re�ect on their 

learning and placement experiences and develop professional 

attributes. The Manchester Metropolitan University case study 

highlighted earlier shows the impact systematic wide-scale 

technology-enhanced curriculum design has on NSS scores.
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The assessment and feedback questions in the NSS have 

rightly given many institutions cause for concern over the 

last few years, but most institutions are now moving towards 

electronic management of assessment, such as online 

submission, marking and feedback. E�ective institution-wide 

implementation of these systems has been well-received 

by students and tends to improve student satisfaction. 

Technology can also be used in broader ways to improve 

students’ experience of assessment and feedback, from more 

frequent low-stakes formative assessment, through modelling 

and smoothing student assessment workload across module 

combinations. Given most sta� can speak much faster than 

they type, we also expect to see much greater use of audio and 

video feedback that allows teaching sta� to give much richer 

feedback in the same time that it would have taken to provide 

written feedback.

To improve teaching quality constantly, universities need to 

examine what makes the most di�erence to students’ learning. 

Learning analytics can furnish teachers with information on 

the quality of the educational content and activities they are 

providing, and on their teaching and assessment. This enables 

both in-year and year-on-year improvements in teaching and 

learning on individual programmes, and supports institutions 

to track the impact of changes.

Measures derived from learning analytics engagement data 

could become part of an institutional submission for the 

TEF, providing a simple and e�cient way to demonstrate 

engagement. Analytics may also o�er the potential to provide 

more personalised paths through learning activities and 
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resources, increasing the stimulation and challenge for those 

learners who are ready.

The second component is the learning environment, de�ned 

by the Government as ‘the wider context for teaching which 

includes the e�ectiveness of resources designed to support 

learning, maximise completion, and aid the development of 

independent study and research skills.’ (The longer version 

of the de�nition explicitly includes ‘use of technology’.) This 

will be measured by the NSS questions on academic support 

together with an institution’s non-continuation rate.

There is clear evidence that e�ective use of learning analytics 

has led to a reduction in non-continuation rates in early adopter 

institutions. But learning analytics can also make a substantial 

contribution to the broader package of support o�ered to 

students, allowing institutions to provide more appropriate 

support at an earlier phase, more e�ectively targeted at 

those students who need it most. Indeed, this has already 

been recognised by the inclusion of ‘use and e�ectiveness 

of learner analytics in tracking and monitoring progress and 

development’ in the Government’s list of indicative additional 

evidence for institutions to provide.32 The support made 

available to students through access to resources is also a key 

component of the learning environment.

Jisc has developed a student digital experience tracker to enable 

institutions to gather reliable evidence on this. Currently in its 

second year of piloting, the survey is being used by 45 higher 

education institutions in 2016/17 to assess student satisfaction 

with the digital experience and environment and identify areas 

for improvement. The survey o�ers institutions a way to make 
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and evaluate improvements to the digital environment and 

data from it could potentially be included in a TEF submission 

as additional evidence. The survey is particularly e�ective as a 

starting point for discussion and engagement with students on 

their digital experience.

We expect digital technologies will also play a substantial role 

in research-informed and practice-informed teaching. Many 

disciplines and professions are being changed by the power of 

data and technology, particularly by the use of big data and 

the use of digital technologies to reach audiences and provide 

services.

Technology can also play a key part in initiatives to support the 

third section of the TEF on student outcomes and learning 

gain. The core metrics here are measures of graduates’ 

employment destinations.

It is widely recognised that digital capabilities are a key 

component of graduate employability. In 2014, the House of 

Lords Select Committee on Digital Skills urged that, for the 

country to stay competitive globally, ‘the UK must ensure it 

has the necessary pool of (highly) digitally skilled graduates 

and others … to support and drive research and innovation 

throughout the whole economy.’ It concluded that ‘changing 

demands from �rms, consumers, students and communities 

mean that apprenticeships, vocational quali�cations and 

degrees need to deliver more general — and also speci�c — 

digital capabilities’.33

In order to develop graduates’ digital capabilities, universities 

need digitally-skilled sta� with digitally-enabled experience, 
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with speci�c support available where necessary. The formal 

recognition of students’ digital capabilities is also important. 

Technology can make it easier to develop authentic learning 

experiences that are relevant to the labour market and help 

students demonstrate their skills to employers. Technology-

enabled activities can also boost employability by helping 

students build relationships with employers, develop their 

digital identities and showcase their skills. In time we also 

expect learning analytics to be used to help measure learning 

gain.

Innovation and the TEF

However, it will also be crucial that the introduction of the 

TEF does not create disincentives for institutions to innovate. 

It would be if a disaster if the TEF had the e�ect of freezing 

current practice and teaching methods by increasing risk-

adverse behaviour in institutions and dissuading institutions 

from using new technology-enhanced approaches that could 

improve teaching and learning in the medium term.

The Government and the TEF panel should avoid being 

unnecessarily prescriptive in identifying what excellent 

teaching looks like. The inclusion of ’impact and e�ectiveness 

of innovative approaches, new technology or educational 

research’ in the list of indicative evidence is therefore a welcome 

step.

We would also like to see institutions use the TEF to help shape 

the discourse in the sector around technology and teaching. 

Universities should consider including information on how they 

are improving teaching through the use of digital technology 
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in the narrative section of their TEF submission, rather than 

focus solely on more traditional information.

Recommendation 5: Digital technology should be 

recognised as a key tool for higher education institutions 

responding to the TEF. Providers should be expected to 

include information on how they are improving teaching 

through the use of digital technology in their submissions 

to the TEF. The Department for Education (DfE) and the 

TEF panel must ensure the TEF does not act as a barrier 

against institutions innovating with technology-enhanced 

approaches.
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Realising the opportunity

In order to realise the digital opportunities in full, universities 

will need digital leadership, sta� with the appropriate digital 

skills, the right infrastructure and enabling strategies and 

policies in place. In some ways, this is the most di�cult area to 

get right but also the most critical.

Leadership

Institutional leaders need to recognise the impact digital 

technology can have on their universities’ teaching activity. 

We have come a long way since technology in universities was 

the sole domain of IT managers. The opportunities and risks 

o�ered by digital technology need to inform the full range of 

institutional strategies and be embedded into each institution’s 

core mission.

Strong digital leadership is a key feature of e�ective educational 

organisations and its absence can be a signi�cant barrier to 

progress. The digital agenda is therefore a leadership issue, 

ultimately owned by the vice-chancellor and governors. 

Universities should recognise this shift and ensure the digital 

agenda is being led at senior levels within the institution.

This might include designating a member of the university’s 

executive to be responsible for the strategic leadership of 

digital direction within the institution, and/or including digital 

leadership and digital awareness competencies in the selection 

criteria when appointing senior leaders.
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Academic leads for learning and teaching should embrace 

technology-enhanced learning and the digital environment as 

a core part of their brief, and recognise the inter-relations with 

other aspects of teaching and learning enhancement.

Leaders need to be con�dent in their own digital capabilities 

and able to model at least some of the digital behaviours they 

want their sta� to display. They should have a vision for digital 

technology within the organisation and con�dence to trust 

other people who have the technical and specialised expertise 

to implement these plans. 

Jisc is helping build this capability through our digital leadership 

programme for higher education leaders. But university leaders 

themselves need to re�ect on the current level of digital 

capability in their institutions and what strategies they can put 

in place to increase this.

Sta� capabilities

The success or failure of the opportunities described in this 

paper are dependent on the actions and attitude of the sta� 

body. The digital capability of sta� has an impact on a university’s 

ability to deliver a high-quality, technology-enhanced learning 

experience for students – from sta� who model cutting-edge 

digital research practices, open scholarship and e�ective online 

activities to sta� who understand, for example, how policies 

and processes might need to change to enable authentic 

digital assessments.

To build such digital capabilities, universities need to discuss 

and understand what digital capabilities are required at 

their institution. In 2015, a Jisc study identi�ed the key 
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digital capabilities that – to varying degrees – sta� in today’s 

universities need:

Digital Capabilities Framework34

Institutions with a commitment to develop a digitally-

skilled workforce will need to embed digital capabilities 

into recruitment, sta� development, appraisal, reward and 

recognition. Previous projects in this area have shown the 

e�ectiveness of a baseline. The �ndings from this can be used 
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to target sta� development, and highlight aspects of the digital 

strategy that need additional attention or which depend on 

sta� development.35

Recommendation 6: Higher education institutions should 

ensure the digital agenda is being led at senior levels – and 

should embed digital capabilities into recruitment, sta� 

development, appraisal, reward and recognition.

Recommendation 7: Academic leads for learning and 

teaching should embrace technology-enhanced learning 

and the digital environment and recognise the relationship 

with other aspects of learning and teaching.
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Rebooting learning for the digital age

As more institutions embrace the bene�ts of digital technology, 

we are con�dent that the opportunities outlined in this 

publication will begin to reshape how UK higher education is 

delivered.

The focus o� this paper has been near-team opportunities, 

predominantly in campus-based education. Further out, there 

are opportunities for technology to deliver more profound 

changes. Online distance learning is likely to continue 

growing, particularly to reach international students in new 

ways. Recent developments with FutureLearn, most notably 

the announcement that the University of Leeds will accredit 

some MOOC achievements, are giving learners more choice. 

This brings us closer to delivering on some of the early promise 

of MOOCs and other open learning opportunities as ways to 

lower the obstacles to learning at a higher level.

Recent developments in vocational higher education 

(particularly the emergence of degree apprenticeships) will 

make the ability to respond quickly to employer and learner 

need even more critical. Although technology is enabling 

variation in the pace, place and mode of study for learners, 

much of this �exibility has been within fairly narrow parameters. 

As well as the use of technology to deliver learning, the use of 

e�ective technology-supported and data-driven processes to 

design, pull together, validate and schedule new courses will 

be an enabler of more responsive provision.

Traditional higher education is facing a multitude of challenges. 

There is growing competition within the sector – including 
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from new entrants and other countries. Home students are 

increasingly demanding value for money while international 

students face growing uncertainty. Technology is a key tool for 

UK institutions when meeting these challenges.

So the questions every institutional leader should be asking 

are clear. How can technology help my institution achieve its 

mission? How can we innovate to help students? What do I 

need to do to reboot learning for the digital age?
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