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Summary 

This submission takes the form of a case study describing Nottingham Trent 
University’s successful use of learning analytics. The submission highlights how learning 
analytics is used, the potential benefits, ethical and cultural challenges, strategies for 
engendering trust and remediation if that trust is broken. 

 
Big Data/ Learning Analytics at Nottingham Trent University 

NTU has a long-established reputation for using data to support students (NAO, 
2007) and is one of the earliest adopters of learning analytics in the UK higher education 
sector. The University first co-produced the NTU Student Dashboard with the technology 
company Solutionpath in 2013 and fully implemented it in 2014/15 (Shacklock, 2016). 
The Dashboard is used to support students, to build better working relationships 
between students and staff and to help students better self-regulate their approaches to 
learning.  

 
Potential Benefits 

The use of big data has significant potential to target support at students with the 
greatest need, to empower student learners, to make more intelligent use of resources, 
to learn what strategies work best and to enhance the role of the personal tutor.  

 
Ethical and Cultural Challenges  

There are numerous challenges to adopting learning analytics of both an operational 
and philosophical/ethical nature. These include ensuring that users possess sufficient 
data literacy skills to utilize the resource, empowering both staff and student users and 
recognizing that it may be easier to identify problems than to deal with them. There are 
also significant concerns about the use of demographic data in algorithms and the 
potential for meaning to be wrongly ascribed for quality and comparison purposes. 

 
Engendering Trust Amongst Students & Remediation 

Students at NTU report that they trust the institution to use their data. The 
University has defined strong ethical standards in policy documents, and also ensured 
that ethics are widely discussed by IT experts, legal advisers and both student and staff 
users at each developmental stage. Students are introduced to the learning analytics as 
part of their induction and resources are available online for them. The University has 
made the strategic decision that learning analytics are only to be used to support 
learners. The resource is not to be used as an assessment tool; this reduces the need to 
have significant additional remediation mechanisms in place in the cases where mistakes 
are caused by poor data or mistakes in the algorithm.  
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1. Case Study - The NTU Student Dashboard  
 
Nottingham Trent University (NTU) has been long recognized for using data as part 

of its mission to improve the student experience (NAO, 2007). At present the University 
makes innovative use of data to improve the quality of library resources available, to 
improve tutoring on online courses and to find ways to improve the outcomes of 
students from disadvantaged backgrounds.  

Furthermore, NTU was one of the first universities in the UK to successfully 
implement an institutional learning analytics resource: the NTU Student Dashboard 
(Dashboard). This work has been recognized as the Dashboard won the THE Outstanding 
Student Support award 2014 and the University’s expertise using learning analytics was 
commended as part of the THE University of the Year 2017 award. The NTU Student 
Dashboard is co-produced with the technology company Solutionpath.  

The algorithm at the heart of the Dashboard is based only on students’ engagement 
with their academic studies and draws upon seven data sources: 

• Library loans 
• Attendance in classes 
• Electronic resource use (e.g. online journals) 
• Virtual Learning Environment (VLE) log-ins 
• VLE learning room use 
• Card swipes into buildings 
• Online course submission 
The algorithm then allocates each student a daily engagement score: ‘High’ to ‘Very 

Low’. ‘High’ means that a student is highly engaged with their course. The data is 
presented graphically and compares the individual student with their peers on their 
course to make it easier to contextualize.  

 
Figure 1. Student Dashboard main engagement page. The blue line on the graph shows the 
individual student’s daily engagement. The red dotted line shows the cohort average on the same 
day. The vertical lines show that a note was added. At the bottom of the screen grab is a bar chart 
showing a summary of daily engagement over the defined time period. 
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If a student has no engagement with any of the seven measures for 14-consecutive 
days during term time an automatic alert is sent to their personal tutor asking them to 
make contact with the student. 

The Dashboard is used by both staff and students, students can only see their own 
page, staff access depends upon their role. Staff can make notes, set actions and make 
referrals to further sources of support within the institution, for example Student 
Support Services. 

 
Figure 2: Note made by a tutor explaining actions agreed at the start of a process of supporting a 
student with mental health concerns. Note the pink box on the right indicating that a referral was 
received by Student Support Services. 
 

The tool is widely used. For example, from October - December 2018, 1,134 staff 
logged to the Dashboard, as did 26,728 students. During this time period, staff wrote 
12,994 notes. Some of these notes merely confirmed that a tutorial conversation had 
taken place, others described more serious issues such as the actions agreed regarding a 
mental health condition. 

Student feedback is positive, in the consultation carried out for this paper, students 
reported that they appreciate the fact that the University has such a resource available 
to support them. In addition, 73% of first year students found it valuable when their 
tutor used the Dashboard as part of a tutorial discussion (NTU transition survey February 
2018). 

The Dashboard accurately predicts the risk of early departure. For example, in 2017-
18, 92% of students with ‘High’ average engagement progressed compared with only 
13% of students with ‘Very Low’ average engagement. Furthermore, there is a strong 
association between the number of times a student logs in to the Dashboard and the 
likelihood of progression: students who log in more frequently are more likely to 
progress.  

 
Further information about the NTU Student Dashboard can be found at 

https://www.ntuoutreach.com/dashboard/  
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2. The potential of learning analytics 
The use of learning analytics has a number of potential benefits for universities, 

students and staff. 
 
Improved use of resources  

The NTU library team have used big data to improve the use of institutional 
resources. Activities include improving the availability of resources by responding live to 
student access requests for specialized journals, early experimentation with smart 
campus technologies to help students find available desks and analyzing the impact of 
summer school activities for priority groups. 
 
Early personalized interventions 

Without the use of a learning analytics system such as the Dashboard, there is a risk 
that the most confident students will make the best of any resources made available 
rather than those with the greatest need. For example, Mountford-Zimdars et al., (2015) 
found that one barrier for disadvantaged students was a lack of the cultural capital 
needed to feel confident seeking help. Foster & Lefever (2011) found that male students 
were less likely to be aware that they may be at risk of failing their course compared 
with their female peers.  

Learning analytics provides the University with early data to offer support those 
students who may not be confident asking for help or are unaware that they may need 
it. Tutors can see the normal patterns of engagement for their students and, in the most 
serious cases, will be sent an alert if their students have stopped engaging with their 
studies. Moreover, because NTU uses student engagement, not background, as the data 
source, there is an immediately actionable starting point for tutor/student conversations. 

 
Empowering students 

An important part of the higher education learning process is students developing 
their own self-regulation skills. These are typically developed through classroom and 
peer interactions, and by reading tutor feedback. Whilst some courses may have 
frequent assessment points (for example laboratory work on science courses), others 
may be assessed by fewer longer written assignments or examinations thereby reducing 
opportunities to learn from feedback. The Dashboard provides another data source for 
students to help regulate their own engagement. Students can see, at a glance, their 
own engagement compared with their peers on their course. Their engagement is 
contextualized to the specific assessment deadlines/holidays/study trips etc. and so 
gives a rich picture of what ‘typical’ studying looks like, helping the students to 
understand what is expected of them (see figure 1). 

 
Enhancing the personal tutor/ adviser 

One of the major advantages of learning analytics is that it puts much of the useful 
data about a student into a single location. Tutors in the pilot year reported that 
previously preparation for tutorial conversations including asking lecturers and 
administrators for information about students whereas now it is available in a single 
source. Similarly, staff in Student Support Services use the Dashboard as one of their 
primary sources of data when they meet students for the first time. This creates more 
time for staff to build personal, supportive relationships with students. In addition, 
because notes can be added on each student this can helps the whole support network 
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including other tutors, academic librarians and professionals in Student Support 
Services. 

 
Opportunities to systematically learn what works 

If interventions can be recorded, it becomes easier to learn which interventions are 
more likely to be effective. From 2018-2021, NTU is leading a research project (Onwards 
from Learning Analytics) with two other European universities to explore precisely these 
themes. 

 
Supporting students with mental health conditions 

Although the NTU Student Dashboard was not specifically developed to support 
students with mental health conditions, it appears that the no-engagement alerts are 
also good early warning signs for students who may be struggling with mental health 
conditions and may require additional support. In a recent piece of institutional analysis, 
it appears that final year students with mental health conditions are three times more 
likely to generate a no-engagement alert than their peers.  
 
 
3. Ethical and Cultural challenges 

 
Implementing learning analytics is far more complex than simply buying, or 

developing, a computer package. There are significant organizational challenges to 
overcome. The NTU-led ABLE Project (2015-2018) explored and defined these in five 
categories (ABLE, 2018):  

• Ethical and external environment 
• Mission & purpose 
• Project management 
• Data  
• Technology 
• Institutional change 

 
Figure 3. Summary of the institutional challenges associated with implementing learning analytics 
in a higher education institution 
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Given the nature of this inquiry, this response will focus only on the ethical and 
cultural challenges.  

 
Data literacy  

Whilst everything possible has been done to represent the data in the clearest 
manner possible, students and staff still need to be able to interpret and act upon the 
data presented to them. Data literacy is fast becoming an essential 21st century skill, 
and it appears clear that many people struggle to develop strategies and interventions 
based on data rather than on instinct and experience. The University provides frequent 
briefings, training sessions and guidance for staff about how to use the Dashboard with 
students and expects staff to explain to students how the Dashboard is used during 
induction and tutorials. 

 
Students as agents of change 

The Dashboard was designed so that both students and staff could be agents of 
change. Students can use the data presented to them to spur them on to work harder 
and tutors can use the data to offer increased support. However, there is a potential risk 
that students may assume that the responsibility for keeping them engaged with their 
studies lies with the tutors, not with them as learners. This is not the institution’s 
intention, the no-engagement alerts are designed to prompt reasonable tutor 
interventions, but the responsibility for learning remains with individual students. 

 
It is easier to identify a problem than to solve it 

The reasons why some student groups are more at risk of not completing their 
degrees are systemic. The literature strongly suggests that the combination of 
background factors (demographics and entry qualifications) (HEFCE, 2015, ECU 2015), 
goals and determination (Tinto, 1993), belonging and institutional fit (Yorke & Longden, 
2008 Strayhorn, (2012), Thomas et al., (2018) all influence a student’s likelihood of 
completing their degree. There is good evidence that learning analytics can be used to 
instigate successful interventions (Arnold & Pistilli, 2012, Nelson & Creagh, 2013), but 
that there are significant challenges for any institution embedding learning analytics into 
its culture and practices. 

 
Using demographic data in algorithms 

The use of demographic data is ethically challenging. There is a tension between the 
desire to target support at student groups who need it the most with the unintended 
consequences of engraining stereotyping into decision-making processes. Proponents of 
using demographic data argue that if background influences the likelihood of student 
success, it ought to be part of any algorithm. This is a reasonable argument, but there 
are several reasons to be wary.  

Firstly, it is a very broad brush. Algorithms using demographics pose the risk of 
treating both students who will achieve the highest grades and those most at risk of 
dropping out in the same way. The background characteristic has been found to be a 
weak predictor of the likelihood of an individual student needing support (Kutielah & 
Seidel, 2015). 

Secondly, if two students went to the library, took out the same textbooks, attended 
the same classes, used the VLE the same etc., but one was from a disadvantaged 
background they would be treated differently by an algorithm using demographics. The 
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student from a disadvantaged background may feel penalized because of their 
background. In NTU’s case this is potentially demotivating as students can see their own 
engagement data. However, even when the algorithm is not visible learners are legally 
entitled know what factors have been used to make decisions about them following the 
implementation of GDPR legislation in 2018.  

Thirdly, background is not actionable. A student cannot change their background, all 
they can change is the way that they engage with their course.  

It is important to stress that researchers at NTU have found that engagement with 
course activities is a stronger predictor of success than demographics. Moreover, 
students from disadvantaged backgrounds are more likely to have lower engagement. 
Therefore, engagement used in learning analytics can effectively function as a proxy for 
background1.  

It is important to stress that the University does make extensive use of background 
information for planning and developing student support interventions. Furthermore, 
NTU has started to develop a dialogue with students about how factors such as 
background influence success. We are seeking to find ways to positively engage students 
in these matters. However, NTU remains committed to keeping background information 
out of the Dashboard algorithm. Instead the University advocates seeking to improve 
students’ engagement with their course and, if students are struggling because of factors 
associated with their background, providing appropriate support to them. 

 
Standards for comparison purposes 

The final challenge relates to the way that data can be used for quality control and 
comparison purposes. It is appealing to assume that it is possible to make easy 
comparisons between different units, for example different courses or even whole 
universities. However, this may be a mistake; courses are very different, fine art is 
taught differently to law. Whilst the focus of the learning analytics is spotting students 
most at risk of early departure, this is a consideration but not a major concern. 
However, if a judgement is being made about the quality of a course using learning 
analytics, this difference becomes significant. For example, fine artists tend to use the 
VLE and library less than law students, and therefore may appear slightly lower engaged 
by comparison. The University is exploring creating multiple algorithms for different 
types of courses but making comparisons about quality between them just using this 
data is extremely problematic. Similarly, comparisons between institutions are even 
more difficult because the different institutions will use different learning analytics 
systems which may have different standards. Each of those systems will rely on different 
IT systems for their core information creating ambiguity about any meaning. Moreover, 
there would be an incentive to ‘game’ any such comparisons and it is possible that 
student demographics might skew comparison data in favour of institutions who recruit 
the most advantaged students anyway. 
 
 
 
                                         
1 The situation is slightly more complex than this. Most disadvantaged groups appear to have both 
lower and higher engagement than their peers. They are more likely to be distributed to the 
extremes on a distribution curve. The University believes that this further strengthens the 
argument for focusing on engagement not background. Some students from disadvantaged groups 
will need more targeted support, others categorically not. 
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4. Engendering Trust in Learning Analytics & Taking Remedial 
Actions when it Breaks Down 

NTU students report that they trust the University to use their data responsibly. The 
University has set out strong principles in policy documents and through the 
implementation and delivery of the Dashboard. 

 
Clear agreement about purpose 

The first priority is to be clear about the purpose for which data is to be used. At 
NTU, the vision was developed collaboratively by a team including students, academics 
and support services staff. The primary purpose remains focused on supporting 
individual learners.  

 
Clear policy framework 

The University has codified its approach to learning analytics in the University Quality 
Handbook “Use of learning analytics to support student success”. 

This section outlines the broad principles about how learning analytics will be used to 
support students. It stresses that the responsibility for learning remains with the 
student, who the data will be shared with and some of the limitations to the data 
available. The handbook also guides staff about the importance using the Dashboard as 
part of the tutorial process. 

 The policy has been periodically reviewed to test that the assumptions are still valid. 
 
Communication and consent 

Whilst it is important to have a set of 
principles to work to, students need to 
be meaningfully informed about how the 
institution uses data to support them.  

Students consent to the University 
using their data as part of the enrolment 
process. We seek to make this consent 
as informed as possible, for example by 
including information about the 
Dashboard in the prospectus and pre-
arrival information. Furthermore, once 
students commence their studies, 
academics explain how the Dashboard 
will be used during induction and as part 
of the tutorial process. Further 
information is also provided online and 
within the Dashboard itself.  

Furthermore, the University uses the 
annual first year transition survey to 
gather ongoing student feedback about 
the Dashboard. 
 
 

Figure 4: Screen grab from the NTU Prospectus 
introducing students to the Student Dashboard 
and VLE 
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Balancing confidentiality with benefits for the student 

All staff at NTU are contractually required to comply with the University’s computer 
use regulations and other guidance about data protection and privacy. Part of the utility 
of the Dashboard is that information is accessible to those staff who need access to it, 
particularly lecturers teaching the students and support services staff. A small number of 
students have expressed that they are happy to share confidences discussed in tutorials 
with their tutors but are not necessarily happy that this information is logged in notes in 
the Dashboard. The University is currently consulting students and staff about the best 
way to deal with the tension between privacy and the benefits of sensitively sharing 
information. 

 
Transparency and ownership of algorithms 

The University makes it clear that only engagement data is used in the Dashboard 
algorithm. The algorithm is explained to students, but not the precise mechanics. This 
approach was adopted because the institution wanted to be transparent with students 
about how the system works. It was identified during the pilot year that a small number 
of students had tried to game the system (for example one student used their student 
card to swipe into a building multiple times2  in the course of a few minutes), it was 
therefore decided to only share the general approach, not the precise details.  

At the moment, in the UK it appears that most learning analytics algorithms are coded 
by humans. Data sources are tested, and algorithms prove or disprove the hypothesis. 
The next generation of algorithms are likely to be developed by artificial intelligence and 
are at risk of becoming far more-opaque to the institutions and end users. O’Neil (2017) 
cites examples from the USA where this is happening now. Even in circumstances where 
projects started out with good intentions, for example improving education or making 
criminal justice fairer, it appears that algorithms can have unforeseen negative 
consequences. Institutions must always be able to understand and justify decisions made 
by algorithms for their students.  

 
Ensuring transparency between institutions and technology vendors 

During the pilot phase, a number of companies took part in trials to test their proof-
of-concepts to the University. One company demonstrated how their software had found 
an almost perfect predictor in University data. However, it turned out that this data point 
was generated automatically by the student records system at the end of the academic 
year. The learning analytics system had merely proven that students who were present 
at the end of the year, were present at the end of the year. Institutions need to be 
extremely careful that they understand how learning analytics algorithms work and the 
meaning attached to any data sources. There may be additional points to consider if 
institutions purchase software from countries with different norms about confidentiality 
and privacy. 

  
 
 
 

                                         
2 Although ironically for the student, this approach does not work. The Dashboard only counts the 
first log in of the day. 
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Remediation when trust breaks down 
The consultation requested recommendations about remedial actions in situations 

where trust has broken down, or learners have been damaged by the misuse of data. 
The University has made the strategic decision that the Student Dashboard is only to be 
used to support learners. The resource is not to be used as an assessment tool; this 
reduces the pressure on the institution to need to have significant mechanisms in place 
for remediation. Of course, if a mistake is made, the University has a full spectrum of 
remedies to offer, but we do not believe at this point a specific additional package is 
required. 

The Dashboard shows students some of the information the University keeps about 
them that would otherwise be invisible without an intervention such as a freedom of 
information request. Occasionally students notice that the data is incorrect and ask for it 
to be updated. The Dashboard has a link to make it easier for them to make such 
updates.  

 
 
 

Conclusions 
 
Learning analytics (and big data more generally) is starting to change the nature of 

how universities support students. There are enormous potential benefits for the way 
that institutions do so. However, in addition to retaining healthy skepticism about some 
of the claims made by technology vendors, this response ends with the following 
recommendations. Institutions must have a clear and justifiable rationale for using data 
and algorithms. This rationale must be encoded in policy and the policy must be enacted 
and periodically reviewed. The rationale must be communicated to staff and students. 
Furthermore, training should be part of any communications strategy, in both the 
resource and data literacy more generally. Institutions have a moral responsibility to 
ensure that any algorithms used to make decisions about students are understood and 
that the data sources used are agreed. Using demographic data in any algorithm 
requires careful consideration. It may be better to avoid using it altogether and instead 
use more-actionable data sources. 
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