
 

 

Identifying Learning Analytics Questions 
 

1. Introduction 

The fundamental role of Learning Analytics is to answer questions. These questions should provide 
actionable insights that institutions, teaching staff and students use to drive effective change. 
Identifying the initial question to be addressed is a key first step as it will dictate every other aspect of 
the institutional strategy. 

This resource is intended to help institutions to review some questions they may wish to begin with as 
well as some of the data sources that may be used to provide answers. It is divided into questions 
designed to enable institutional insights, lecturer-facing insights and student-facing insights.  

This resource should not be considered an exhaustive list, but rather a high-level guide to some of the 
popular applications of Learning Analytics. It should also be noted that the data recipes below are not 
the only means of answering the questions listed, they are merely suggested methods. 

Institutions are also reminded that any use of personal data must be fully compliant with the conditions 
of the GDPR.  

 
2. Types of Questions 

There are broadly three categories of questions that analytics can be used to answer: descriptive, 
predictive and prescriptive. 

Descriptive Analytics provides information on what has happened or what is happening. This is 
essential for an informed, evidence-based understanding of the current situation. 

Predictive Analytics uses modelled historical data to predict likely outcomes of current or future 
situations. If, for example, an institution wished to employ predictive analytics to identify students that 
are likely to withdraw from their Programme in their first year, they would begin by looking at previous 
students that had withdrawn early and those that had continued in their studies, to try to identify 
patterns of behaviour that correlate with one outcome or the other. Having tested the ensuing model 
on another set of historic data, they would then look at the data patterns of current students to identify 
those whose data-evidenced behaviour most closely matches the patterns of the historic students that 
went on to withdraw. 

Prescriptive Analytics also uses modelled historic data, but the aim here is to identify courses of action 
that are likely to have a successful outcome, or ‘What should we do?’ questions. Prescriptive analytics 
would be used to answer a question such as ‘What type of intervention is most likely to have a positive, 
preventative impact on students that are likely to withdraw?’ In this scenario, institutions would need 
some historic data on the types and timings of interventions that had been employed in the past and 
whether they had the desired result. This data could be used to identify interventions for current or 
future students that are most likely to succeed.  

3. Types of Data 
 
For the purposes of this model, institutional data will be categorised under the headings below. More 



 

 

detailed information on potential sources of data can be found in ORLA’s Data Conceptual model, 
available at www.teachingandlearning.ie/learning-analytics-educational-data-mining-learning-
impact/learning-analytics-resources/data-conceptual-model/  

 
• Biographical 

This type of data, mostly drawn from the Student Information System (SIS), provides 
demographic, registration and historic information about the student. It may include data such 
as name, address, age, gender, nationality, current and previous registration, prior awards 
including Leaving Certificate subjects and grades, current credit load and so on. 

Data such as this is necessary to identify a student’s cohort (ie which course, major, year, 
modules they are registered to). This enables you to identify their current and historic peers 
with similar registrations to allow comparisons of engagement, activity and performance. 

Historic data such as prior awards can provide a good indication of how students are likely to 
do in the future. Abnormally high or low credit workloads may also be a factor in students’ 
success. 

Demographic data can also be used to identify cohorts of students (eg students with certain 
attributes that may be considered at greater risk of non-completion), but note that 
demographic data should not be included without considering the ethical and potential data 
protection implications of so doing. Institutions are also advised to consider how students may 
react to being informed that such data is being used in this way and the impact this may have 
on their engagement with the institution’s analytics strategy. 

• Activity by Volume 

This data shows how active students have been in using online platforms, such as the VLE, 
Library system and ePortfolios. It usually takes the form of metadata extracted from the 
platforms’ log files. It does not tell you what they have done or how long they have spent doing 
it, but gives a simple numeric representation of their activity (eg number of VLE ‘clicks’ per 
day). 

In addition to being easy to source and work with, this type of data is often an excellent 
measure of student engagement and can be highly informative and predictive, particularly 
when used in conjunction with registration data to show a student’s volume of activity relative 
to their peers. 

• Activity by Time 

This data also takes the form of metadata extracted from log files but focuses not on the 
volume but on the timing and duration of student activity. It can be used to identify, for 
example, patterns of students’ behaviour with reference to exam preparation (eg who are the 
last-minute crammers) or which online resources students spend the most time using. 

• Activity by Action 

If activity by volume shows you how much students are doing and activity by time shows you 
how long they are spending, this data shows you what they are doing online. Information on 
which resources students are using online (eg what VLE pages they’re accessing, how they 



 

 

navigate within the VLE, what journals they’re searching for), can contribute to predictive 
models and can give teaching staff valuable, applicable insights into their students’ behaviour. 

• Grade/Outcome 

Predictive and prescriptive models assess the likelihood of a given outcome (eg whether 
students will pass, whether they will progress and so on). Historic grade and progression data 
are therefore essential to such modelling. In order to identify students that are likely to 
withdraw in the future, for example, institutions require a means of identifying previous 
students that have withdrawn so that they can build up a good understanding of their patterns 
of behaviour, as evidenced within the data. 

A student’s prior and iterative grade data (eg from formative or continuous assessments) can 
also give an excellent indication of how they are likely to perform in the future.  

• Learning Outcomes 

This is unique among the types of data listed here as it is the only one that may require 
institutions to develop a new dataset that they do not currently have but that holds enormous 
potential benefits. 

A database that links learning outcomes at module level with the module’s assessments gives 
teaching staff and course coordinators the ability to dynamically identify students’ individual 
or collective progress through the module’s content at any given time of the year. This 
information can not only be used to identify individual students that may require additional 
supports, it can provide lecturers with feedback on how the class are doing as a whole. This 
can help to identify threshold concepts or areas in the module that may require further 
exploration. This can be a particularly valuable source of information for lecturers of large 
modules. 

In addition to these features, institutions can enable lecturers to record specific resources such 
as videos, quizzes, book chapters and research papers that may be particularly valuable to 
students that are experiencing difficulty with regard to any of the given learning outcomes. 
The inclusion of such information enables the creation of prescriptive tools (see section 2 
above for further details) that can provide automated feedback and guidance to students. 

 

4. Data Recipes for Institutions 
 
• Which of our students are least likely to be successful in their forthcoming exams? 

 
Key Points: • Such an approach must provide useable information in time for 

students to effectively change their potential academic trajectory. 
This will be balanced against the fact that institutions will have to 
wait until students have built up a large enough data footprint to 
generate meaningful and reliable predictions. Institutions are 
advised to aim for as early as week 4 of the semester but no later 
than week 6. 

 
• It is also essential that considerable planning is utilised to answer the 

question ‘What will we DO once we have the answer?’ Who will be 



 

 

responsible for acting on the information and how will they be given 
the resources to do so? Effective interventions take time, so it is 
essential that the workload of whoever is deemed responsible is 
adjusted accordingly. This person should also be familiar with 
institutional services and supports available for students with 
medical, psychological, financial and personal considerations as 
making proactive interventions with students are likely to uncover 
many such situations. 

 
• Institutions should consider the question of how they will use this 

information to intervene. Intervention approaches and 
communications should be supportive, invitational and encouraging 
to avoid alienating or de-motivating students. 

 
Ingredients & 
Method: 

• Institutions will need to look at the activity types and subsequent 
grades of previous students to identify patterns that can 
meaningfully be applied to current students. 
 

• All types of activity data should be reviewed if possible to identify the 
most predictive patterns. Historic grades/CA grades should also be 
considered as potential predictors of performance. Obviously, 
however, historic grades are not available for incoming students in 
their first semester and it is these students would be expected to be 
the main beneficiaries of such an early alert system. 

 
• Engagement relative to peer group (eg how many VLE clicks a 

student has over a given timeframe relative to students in the same 
course and year) may be a good starting point. 

 
 

• Which of our students are most likely to withdraw from their Programme early? 
 

Key Points: • The key points of timeliness and effective planning listed above also 
apply to this question 
 

Ingredients & 
Method: 

• Likewise, the ingredients and method are similar but the outcome 
variable that institutions will be looking at will be students’ 
progression rather than their grades. 

 
 

• Which students may be experiencing non-academic difficulties? 
 

Key Points: • As highlighted above, low engagement or performance metrics will, 
in many cases, be the result of concerns that are not directly related 
to students’ academic life. These may include medical, psychological, 
social or financial factors. 
 

• A sudden deterioration of engagement or performance may also be 
indicative of the onset of non-academic concerns. 

 
• Early identification of such a change may be critical in enabling 



 

 

institutions to proactively intervene and guide students to essential 
supports, resources and services. 

 
Ingredients & 
Method: 

• This facility requires access to dynamic data sources such as VLE 
activity or CA grades and entails identifying students whose patters 
of engagement or grades suddenly and dramatically decrease. 
 

• Of particular concern may be students whose behaviour changes 
from being active to having zero activity across all institutional 
platforms. Institutions may wish to begin contacting students that 
have been inactive for a set period (eg no signs of engagement on 
any system for more than one week) 

 
 

• What types of interventions are most successful for each student cohort? 
 

Key Points: • This is a very interesting application of learning analytics as it involves 
applying analytics methods to the analytics themselves. 
 

• The major benefit of such an approach is that it enables institutions 
to target resources to where there is evidence that they may have 
the greatest impact. 

 
• It is imperative however that resources are not solely dedicated to 

students identified through analytics as being more likely to benefit, 
at the expense of students with differing models of behaviour. No 
student should be excluded from the intervention process. 
 

• Further information on this approach is available in the ORLA 
resource entitled ‘Assessing the Success of Analytics-led 
Interventions’ 

 
Ingredients & 
Method: 

• This approach requires a means of recording the types and timings 
of interventions that have been used for each student over time 
 

• It also requires the identification of a variable that evidences a 
‘successful’ intervention. These may include a quantifiable 
improvement in engagement or performance and/or a reduction in 
likelihood that a student will withdraw or underperform (eg a change 
in status from ‘high risk’ to ‘low risk’). Such a variable may be 
different from institution to institution depending on their initial 
objectives and ensuing definitions of ‘success’. 
 

• Once you have both of these categories of data, it is just a question 
of marrying them together and looking for patterns that indicate 
relationships between different student types, invention approaches 
and outcomes. 

 
 
 
 



 

 

• Have levels of engagement changed since making a given change? 
 

Key Points: • One of the key aspects of an evidence- or data-based approach is the 
use of data to review the efficacy of steps that have been taken. This 
ensures a consistent and continuous focus on quality improvement. 
 

• Causality is a key challenge with an approach like this; just because 
students’ behaviour changed after you did something does not mean 
the change occurred because you did it. It is advisable to take this 
into consideration when designing your approach (or broadcasting 
your findings!) 

 
Ingredients & 
Method: 

• All you need to enable an investigation such as this is student activity 
data from before and after the change.  
 

• It may also be worth including biographical data to see if there is 
greater evidence of change for given cohorts of students 

 
• Are our courses allowing the development of graduate attributes? 

 
Key Points: • The major challenge here is the difficulty of translating personal 

characteristics into a quantifiable scale. How, for example, do you 
measure ‘Responsibility’?) 

• This task is made easier for institutions that explicitly tie graduate 
attributes into their curricular development. If attributes are 
mapped on to courses and, by extension, modules and assessments, 
it means their development can be tracked by monitoring grades 
over time. 

Ingredients & 
Method: 

• As highlighted above, the major difficulty is quantifying the 
achievement of outcomes. Once such a measure has been divined, 
the data could be used to longitudinally show a student’s 
achievement of the attributes (ie comparing their incoming ‘score’ in 
first year with their final total) 

• Possible data sources for graduate attributes could include: 
o Academic achievement (grades/GPA) 
o Participation in clubs/societies 
o Participation in voluntary schemes 
o Work experience 
o Study abroad 
o Participation in modules including groupwork 
o Co-Curricular awards (such as UCD’s ‘Embark’ and 

‘Advantage’ awards 
 

 
 
 
 
 
 
 
 



 

 

• Are our learning outcomes being met/measured across our programmes? 
 

Key Points: • Where learning outcomes are well aligned with assessment and 
curriculum design, grades should be a perfect measure of how well 
students are meeting them 

Ingredients & 
Method: 

• In addition to grades, qualitative data sources such as student 
module feedback and the ISSE survey could be used to give a fuller 
picture 

• It may also be useful to look at students’ grades across their 
programme lifecycle to investigate whether there are modules in 
which, or after which, students are consistently underperforming 

 
 
5. Data Recipes for Lecturers  
 

• Who is in my class? 
 

Key Points: • The answers to this question can help lecturers to understand the 
make-up of their student cohorts. Examples include: 

o The breakdown of students with and without a background 
in the subject matter 

o The breakdown of students taking the module as a 
core/option/elective 

o The breakdown of students by course/major 
 

• Tools such as in-class surveys can also provide lecturers with 
important quantitative information on their students such as: 

o Students’ motivation for selecting the module 
o Students’ expectations of the module 

 
• Such information enables lecturers to ensure that their lectures are 

aimed at the optimal pedagogical level for the students in front of 
them. This can be particularly valuable in large lecture groups. 
 

Ingredients & 
Method: 

• Much of the requisite information for this question is readily 
available in the Student Information System (SIS), such as prior 
modules and grades, Leaving Certificate subjects and course 
registrations.  
 

• Institutions should note, however, that there may be Data Protection 
implications for the use of such data as students may not expect 
lecturers to have access to their prior grades for other modules or a 
knowledge of their Leaving Certificate subjects. 

 
• For this reason, institutions that are interested in developing a 

facility such as this are advised to provide lecturers with high level, 
anonymised breakdowns, not information about individual, 
identified students (ie reporting that ‘Three students’ have studied 
Economics in the past rather than listing ‘John Byrne, Mary O’Brien 
and Paul Smith’ as the students). 
 



 

 

• In gathering the quantitative information above (such as students’ 
motivation for taking the module), lecturers are advised against 
using emailed surveys to gather the data as students may already be 
subject to a large number of such surveys. Instead, dedicating a small 
part of the first lecture to an exercise using an in-class tool that 
enables students to participate anonymously via their smart devices 
may be more suitable. 

 
 

 
• Which students appear to be less engaged? 

 
Key Points: • This information may be of interest to either institutions or lecturers. 

While lecturers may be interested to see how engaged students are 
with their module, the institution may be interested in proactively 
identifying students will low engagement across all of their modules. 
 

• A useful way of categorising students’ engagement is by showing 
their activity relative to their peers; knowing that a student has been 
on the VLE fifteen times becomes a far more informative figure when 
you know that their peers have been on an average of eighty times 
over the same period. 
 

• For the clearest picture of engagement, it is ideal to include as many 
sources as possible. A student with low VLE activity may be a highly-
engaged library user, for example. 
 

• Users are reminded that any ensuing interventions or 
communications must be in-line with the institution’s data 
protection practices and should be supportive, invitational and 
encouraging in tone to avoid alienating or de-motivating students. 

 
Ingredients & 
Method: 

• The most straightforward way of gathering this information is by 
looking at activity by volume data (see section 3 above) from as many 
sources as possible and compiling them to get a picture of the 
engagement behaviour for the entire cohort. This will enable easy 
identification of students with less evidence of engagement. 
 

• It should be noted that, for lecturers, there are reports that already 
exist within Moodle, Blackboard and Sakai that enable this type of 
investigation. More information on these is available from the 
relevant guides in ORLA 

 
 

• With which aspects of my module(s) do students appear to have the greatest 
difficulty? 

 
Key Points: • Identifying threshold concepts and bottlenecks in students’ 

understanding can help lecturers to dynamically tailor lecture plans 
thereby ensuring that students can develop and maintain a positive 
academic momentum. 



 

 

 
• This is also an excellent way of iteratively ensuring quality for 

students while they’re studying rather than making amendments to 
the curriculum after the fact, based on historic grades. 

 
Ingredients & 
Method: 

• There are a wide number of ways in which this question can be 
addressed. These include: 
 

o Using regular, low-stakes grading (such as online MCQs) that 
give lecturers and students insight into which areas of the 
module need further attention. If, for example, the lecturer 
sees that a large number of students are giving wrong 
answers for the same question, that may be an indication 
that there would be value in revisiting the topic in the next 
lecture. 
 

o Lecturers could also use activity by action data (see section 
3 above) from the VLE, where available, to identify resources 
that are receiving considerable attention. A large number of 
students repeatedly accessing the same set of lecture notes, 
for example, may be an indication that they are struggling 
with some of the content. 

 
o There are a wide range of in-class survey tools that enable 

students to participate anonymously via their smart devices. 
By dedicating a small amount of lecture time to using such 
devices to ask a few multiple-choice questions may give 
lecturers a good understanding of how well students 
understand the relevant topics. Doing the MCQ in-class 
limits students’ ability to search for answers elsewhere and 
also gives each student some insight into how they’re doing 
relative to the class. The anonymity of this approach, in 
which only the counts of students that opted for each 
answer are shown, protects students from potential 
embarrassment in front of their peers. 

 
 

• Which students appear to need further assistance? 
 

Key Points: • Monitoring students’ iterative grades not only gives lecturers a 
better understanding of how the class is doing, it also enables them 
to identify individuals that may be struggling with the content. This 
can enable the provision of proactive guidance or support that may 
improve the student’s chances of completing the module 
successfully.  
 

Ingredients & 
Method: 

• Ongoing low stakes assessment (see preceding question) can enable 
lecturers to keep an eye on how individual students are doing and to 
identify those that may be struggling. 
 

• Combining this with activity by volume data (see section 3 above), 



 

 

may give lecturers greater insight into the student’s situation. For 
example, an underperforming student with low engagement may 
benefit from a different type of intervention than a student whose 
engagement is high but who is not performing as well as they might. 

 
 
 
6. Data Recipes for Students 
 

• Which resources are my peers currently using? 
 

Key Points: • This service could be extremely beneficial to students, by showing 
them what resources their peers are currently engaging with. 

• It could take the form of an online page that shows, for example, the 
top 5 books/ebooks students in the same course and year are 
currently using or searching for, or the top VLE resources they’re 
currently using 

Ingredients & 
Method: 

• The challenge with this approach is getting usable data. Your library 
may or may not be able to access students’ borrowings and ebook 
use. Also, there may not be enough VLE resources available to make 
it really informative. 

• GDPR is also a significant factor. Even though the data would be 
made available in an anonymised format, HEIs would have to be 
certain that their processing of library loans and ebook searches was 
fully compatible with the legislation. 

• If data is available and legally accessible, it is not complex to group 
students by course and year and run a weekly script that looks at the 
most widely accessed resources. 

• HEIs would also need a suitable place to display the information (eg 
SIS, VLE) 

 
 

• Which resources are being/have been used by the students that get high grades? 
 

Key Points: • This approach is similar to that outlined above, but would require 
historic data, both about resources usage and academic grades 

Ingredients & 
Method: 

• Where such historic data is available, institutions could identify the 
resources used week-to-week by historically high-performing 
students and make the list available to current students on a weekly 
basis. 

• Again, HEIs must ensure that any such data use is done in compliance 
with best practice with regard to GDPR 

 
 

• How does my weekly engagement differ from the typical engagement pattern of 
students that do well? 

 
Key Points: • The major challenge with this question is, given the different 

approaches taken by students to their studies, it may be difficult to 
identify a ‘typical’ engagement pattern. Some high-performing 
students, for example, may be regular users of the VLE, while others 



 

 

may prefer to rely on other resources and only visit it infrequently to 
print off hardcopy notes. 

• For this reason, a wide variety of measures of engagement would be 
useful here to give a fuller picture of students’ activity. 

• Institutions should also be very cognisant of the risks of potentially 
de-motivating students by automatically providing metrics of 
engagement that may in fact be misrepresentative or inaccurate 

Ingredients & 
Method: 

• As highlighted above, HEIs that wish to provide this data should 
employ as wide a range of metrics of engagement as possible. 
Potential data sources could include: 

o VLE hits 
o Types of VLE activity 
o Duration of VLE activity 
o Participation in online forums 
o Use of on-campus study facilities 
o Attendance data 
o Library usage 
o Time spent in library 

• Having identified a meaningful metric of engagement, it is 
straightforward to report on an individual’s activity relative to the 
historic data of students that have performed well. 

• It will be important to ensure that comparisons are time-based to 
ensure that you are comparing the current students’ activity in, for 
example, week 4 of the first semester with data for a similar 
timeframe for historic students. 

 
• How does my assessment work compare to work that gets high grades? 

 
Key Points: • Being able to answer this question is dependent on having easy 

access to accurate, up-to-date data on CA grades. This may require 
liaising with lecturers, demonstrators and tutors  

Ingredients & 
Method: 

• Once the CA data is available and consistent over a number of 
semesters, it is straightforward to look at the individual and/or 
cumulative historic CA grades of students that have performed well 
in the module. Assuming that patterns can be found, the data of 
current students can be readily compared. 

 
 

 
 
 


