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Education data analytics for personalised learning and wellbeing 

Summary 

An ICT teacher in Athens, Greece, utilizes free and open-source tools for data analytics in her 

classroom. She employs Moodle, an open-source Learning Management System (LMS), for various 

data analytics tasks. She analyses student activity and engagement patterns to improve teaching 

practices and ensure student well-being. She monitors students’ online behaviour, adjusts 

assignments, and coordinates with colleagues based on data insights. Additionally, she employs 

tools like H5P and Playpos.it for interactive learning experiences. Data analysis helps her identify 

misconceptions, assess teaching strategies, and track students' progress in flipped classrooms. She 

also emphasizes digital well-being, integrating data literacy into her lessons and encouraging 

students to reflect on their screen time. Collaboration with colleagues and ethical considerations 

are integral to her approach.  

 

Quick reference sheet 

Country Greece 

For whom is the 

learning story? 

Teachers 

What is it about? Inspecting student data during class, out-of-school and flipped 

classroom activities to promote personalised learning, wellbeing and 

data literacy 

Target group in the 

learning story 

Secondary education 

The focus of the 

learning story 

Data use for teaching and data literacy activities with students  

Keywords Education data analytics, digital wellbeing, data literacy, open-source 

Background 

There are many EdTech companies offering paid services to schools such as adaptive learning 

technologies and teacher dashboards. However, teachers can do many things with free and open-

source tools.  

Sofia is teaching ICT to 12–14-year-old students at the 1st Experimental School of Athens. She is 

also a PhD student at the University of Piraeus and works at the experimental school of Athens. 

The school accepts students on the condition of passing an entry exam. The school has contributed 

to various EU-funded projects in the past. She was a contributor to the MOOC that has been 

developed by the Learn2Analyze project, co-funded by the European Commission through the 

Erasmus+ Program of the European Union. She is also the first author for the book “Educational 

Data Analytics for Teachers and School Leaders”. The book is open-source and free for download. 

https://www.desci.eu/1st-experimental-middle-school-of-athens/
https://learn2analyse.eu/
https://link.springer.com/book/10.1007/978-3-031-15266-5
https://link.springer.com/book/10.1007/978-3-031-15266-5
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The project developed a MOOC to learn about education data analytics, and infographics, for 

instance, to describe a teacher using a flipped classroom approach supported by data analytics. 

Moodle learning platform has been adopted as the school’s Learning Management System (LMS). 

Moodle is free and open source, and allows educators to create a private space online, filled with 

tools that easily create courses and various activities, all optimised for collaborative learning. 

Sofia is mainly engaged in three data analytics activities:  

1. Analysing scores, both overall and by question, from online tests performed in the Moodle 

platform, to pinpoint areas where students struggle and perform poorly. This allows her to 

intervene by adjusting the learning activities. 

2. Recording timestamps indicating when students submit assignments. For example, if 

several students appear to stay up late to submit their assignments, she talks with other 

colleagues to discuss and better coordinate and alleviate the overall workload for students 

at home. 

3. In the classes/modules where she implements a flipped classroom approach, she tracks 

students' study progress to ascertain whether they have prepared the material at home. 

This data is collected from H5P interactive videos with questions within Moodle, other tools 

like Playpos.it, or external platforms such as Khan Academy, Code.org. 

The Implementation1 

Using online trace data and timestamps 

The school runs its own Moodle server. Sofia downloads reports from Moodle and inspects them in 

Excel. She monitors the timestamps when students are logged on Moodle. She thinks that 

students should not be doing assignments beyond 23:00 in the evening (Figure 1), because they 

are 12-14 years old, and they need to sleep well for their wellbeing. When she notices a student 

who is spending a long time late on the platform, she asks the student on the day after, why this 

was the case and whether they need any help. Since Moodle shows the time that the teacher has 

graded assignments, she also needs to avoid grading at a late hour to be a role model.   

She also speaks to her colleagues, to manage the workload. For instance, to diminish time spent 

on assignments at home, she transfers some activities to be done in the classroom. If many 

students stay up late for submitting the assignments, the teacher council should discuss to ease 

the workload by reorganising the assignments' deadlines. If it is limited to a few students, the 

teacher can explore the reasons behind the problem (e.g., social media or online video gaming 

overuse). 

 

1 This learning story is further explored in the Agile EDU MOOC under section 2.3. 

https://view.genial.ly/645aa2131f425f00128694f0/interactive-image-alice-interactive-poster
https://h5p.org/
https://moodle.org/
https://www.playpos.it/
https://www.europeanschoolnetacademy.eu/courses/course-v1:AgileEDU+Data-InformedTeaching+2025/about
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Figure 1 Student (encircled in red) who was logged in on Sunday past 11:00 PM. 

Observe changes in behaviour patterns 

Sofia pays attention to differences in behaviour patterns in remote and in-class learning. Some 

students might be better in classroom activities, but less good in online activities. A possible cause 

can be limited or no access to computer due to financial problems. In that case she can find ways to 

help them overcome the barrier, e.g., have some spare tablets that students can borrow. It can also 

indicate that the student expresses themselves less in the classroom but is in fact doing better in 

remote learning settings.  

She also pays attention to extreme online behaviours. She can investigate this together with each 

student by inspecting the smartphone app statistics. For instance, a student spending too much 

time on YouTube or game applications might be experience school anxiety. Spending long time on 

class assignments might indicate perfectionism. 

Using data to reflect on teaching practices 

Sofia analyses online quiz score statistics, overall and per question to revise a problematic quiz 

question and see how she can better address it with new learning activities. 

Sofia also evaluates a teaching strategy or intervention; she performs hypothesis testing to see 

whether an intervention has an effect on the group of interest. She conducts a t-test to compare 

the means of the intervention group with a reference group. 
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For instance, Sofia conducted classroom research where there were two experimental conditions. 

She wanted to know whether students from a non-Science/Technology track would benefit from a 

digital platform that guides their learning about if-then-else logic in programming. The problem 

she wanted to address is that students can have misconceptions about if-then-else statements. 

E.g., they have difficulty understanding how conditions are evaluated by the code or make 

mistakes with nested conditions (if x then y, elseif w then z…). 

One group of 27 students was used as a control group, while 81 students, where the intervention 

was applied using the five designed learning objects, served as the experimental group. In both 

groups students were encouraged to work in pairs or groups. The experiment evaluated the 

effectiveness of the digital learning platform with interactive learning objects in teaching 

programming, focusing on conditional statements (if-then-else).   

Sofia evaluated students’ knowledge at the end of the intervention and also asked them to fill out a 

feedback survey. Experimental group students scored only slightly higher in the evaluation. The 

survey results showed that although they found the digital platform useful, some students were 

not interested in using the platform at home. 

Monitoring flipped classroom activities 

Sofia uses data to track students’ study progress in flipped classroom activities (out-of-class 

activities) to check whether they have studied the material at home. H5P allows asking questions 

to students while they are watching a video, a free tool that enables interactive videos without the 

need of a paid tool such as EdPuzzle. At the beginning of class activities students can compare 

their progress with that of their classmates and discuss the difficulties they encountered. 

Playpos.it, Khan Academy and Code.org are other tools that can be used for creating interactive 

videos. For Khan Academy students can enter with a code if they are under 12, and do not need to 

create an account. Khan Academy has also gamification features and adapts to the students’ skill 

level. 

Questions to spot typical mistakes 

It is important that quiz questions are at an appropriate difficulty level. On Moodle, teachers can 

inspect this easily with the visualization of student scores; a histogram2 of student assignment 

 

2 A histogram is a graphical representation of the distribution of numerical data. It consists of a series of adjacent 
columns, each representing a range or interval of values. The height of each bar corresponds to the frequency or 
relative frequency of data points within that range (in this case, the number of students). The taller the column, the 
more frequently data points fall within that particular interval. Histograms are commonly used in statistics to visually 
summarize the distribution of data and identify patterns or trends, making them a powerful tool for data analysis and 
interpretation. 
 
 
 

https://h5p.org/
https://www.playpos.it/
https://www.khanacademy.org/
https://code.org/
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grades for a single classroom or students from all classrooms (Figure 2). Sofia looks at the 

histogram of quiz scores (e.g., Moodle or other tools can produce such a graph in their dashboards) 

to inspect the distribution of scores in the classroom. It is important that a quiz is neither too easy 

nor too difficult to get a good summative assessment or detect many misconceptions for formative 

assessment. If the quiz is too easy as in the image, there are many students scoring high. A bell 

curve like distribution would be more ideal in this case. This visualisation can help adjusting the 

difficulty level of question banks for quizzes for future lessons and cohorts. 

The quiz answers should help identify students that have misconceptions about the topic. For 

instance, a typically difficult task in block-based programming is to create loops within loops in 

Scratch. When students are asked to determine the number of repetitions in nested loops in a 

sequence of Scratch blocks, many tend to add the number of individual repetitions instead of 

multiplying them. A question that differentiates students who have this misconception from 

others, is a reliable question that can be used in future classrooms. 

 

 

Figure 2 With a skew towards the right of the graph, most students seem to get a score between 17 out of 20. 

Ethics and learning analytics  

Sofia collaborates with another ICT teacher colleague on revising course content. She talks to 

other colleagues about data ethics. A common issue is following rules for publishing students’ 

photos on the Internet, e.g., sometimes teachers want to showcase work done in the classroom 

 

 
 

https://scratch.mit.edu/
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and ask for a classroom picture to be put on the school’s website. In that case, they need to obtain 

consent from students and their parents/guardians. 

Data analytics helped Sofia understand some students better and change her mind about them. 

Some students are shy and appear as not participating in the classroom. But Sofia noticed that 

those students are handing in assignments on time and are doing fairly good with them. Some 

students are more open to participating with digital platforms. 

Sofia conducts surveys with students, e.g., about video gaming, internet use. Students check the 

digital wellbeing apps’ data on their smartphone (they can monitor time spent on apps). They then 

can type in their app use over weeks on a collaborative Google sheet. For instance, that is how 

Sofia noticed that some students use YouTube up to 9 hours per day.  

Data literacy and wellbeing 

Sofia encourages students to inspect and interpret data graphs. For instance, she asks students to 

interpret a scatterplot (Figure 3) that indicates a correlation between screen time and wellbeing.  

 

Figure 3  Scatterplot indicating the relationship between wellbeing (y-axis) and total time spent using the 
smartphone (x-axis). Lower wellbeing is associated with more screentime.  

Conclusion  

Sofia makes the most of existing free tools to perform data analytics. Since most of the platforms 

do not require a student sign-in, student data remains anonymised.  As an ICT teacher she also 

tackles digital wellbeing in her lessons. She actively engages students in the question of digital 
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wellbeing by collecting survey data about their wellbeing, taking note of their overall app use and 

screentime and then interpret the overall data. This helps students become more aware of their 

wellbeing while also developing basic data literacy skills, learning about data visualisation and 

spreadsheets. 

There are many more education data analytics practices explained in Sofia’s book and the 

Learn2Analyze project. For instance, Moodle has plugins for advanced data analytics, such as 

SmartKlass. SmartKlass is a dashboard for teachers and students. It analyses students’ trace and 

assignment data to help teachers identify the students lagging or students for whom content is not 

challenging enough. It also allows teachers to compare participation and results to other courses, 

so the teachers can take action. It also provides a dashboard to students which they can inspect to 

learn about their performance, individually and compared with the group. However, such Moodle 

plugins require a good school ICT infrastructure to run without crashing, although it is an open-

source platform and free to run. 

Sofia sets a good example for basic data analytics and teacher inquiries that can be easily 

implemented by any teacher, without the need of paid education technologies.  

 

 

https://moodle.org/plugins/local_smart_klass
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